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I.I.H.R. Bangalore Centre: - 


The centre is entrusted to work on Solanum Viaruui 
Periwinkle, Rose geranium and Patchouli crops. The 
centre has also '.nitiated studies on Jasminium grandi- 
florum exploration and domstication studies. It has 
developed a culture in Solanum viarrium (IIHH 24-11) 
under release for high density planting. 

Extension Work: 

Extension booklet and Phamphlets, on cultivation 
practices on Opium Poppy Palmarosa. Lemagran, Vetiver 
have been brought out . The centres have participated 
in Kisan Melas. Seed and planting material are also 
being distributed to farmers and enterprenure from 
all the centres . The scientists in co-ordination unit 
and at the Project station have given T.V. and Radio 
talks on cultivation and primary processing of these 
crops important out extention articles in popular 
Agriculture Journals during the year. 
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THE PROSPECTS OF 77/E ENDOWMENT OF 
RESEARCH 

ITH this number a new volume of Naiukk is 
commenced, and consequently it will not be 
inappropriate to take the opportunity of presenting some 
sort of review of the present position of a subject to¬ 
wards which we have always been ready to devote much 
of our space. We propose to show that the important 
evidence given before the Royal Commusion on the 
Advancement of Science, and the Reports which that 
Commission has already issued, ha\c not been without in¬ 
fluence in the matter, whilst the publication of the Report 
of the University Commissioners renders it the more 
necessary not to relax our efforts in pressing this question 
continually upon the public It is most encouraging also 
to notice as another symptom that ordinary opinion is 
gradually coming round to the views we have so long 
advocated, that the daily and weekly press have during 
the past month opened their columns to articles and 
correspondence on this subject, and that journalists no 
longer regard the proposal to endow scientific research as 
a visionary and wild scheme, but now consider it worthy 
of much consideration and intelligent criticism. Even at 
the Universities considerable progress in the right direc¬ 
tion seems to have been made, which is the more deserv¬ 
ing of attention when it is recollected that the Colleges 
have in most casc3 great constitutional difficulties to 
overcome before that they can carry into execution the 
smallest reform. 

At the end of the first volume of the Report of the 
University Commissioners there is printed in the Appen¬ 
dix a comprehensive scheme for a redistribution of their 
revenues, which has in principle been unanimously 
adopted by the governing body of New College, Oxford. 
It represents a plan of reform, the most fundamental in 
its principles and the most elaborate in its details which 
has yet been offered to the public, and shows in all Its 
features bow willing the more enlightened Colleges are to 
adapt themselves to modem requirements. The date of 
the adoption of the report of a select committee embody- 
Vou xi.—No. ata 


mg this scheme is October 8, 1873, and the contents of 
the report prove no less certainly than the date of its 
adoption that the labours of the Royal Commission 
on the Advancement of Science have not been thrown 
away “The encouragement of mature learning, as 
distinct from teaching,” is expressly recognised as one 
of the four objects which College Fellowships should 
serve ; and accordingly, “this purpose is met by provid¬ 
ing for the election to Fellowships, and for the retention 
in Fellowships, of persons who have given proof of real 
interest and aptitude in literary or scientific studies.” 
These Fellowships are elsewhere described as “ held merely 
on the general condition of study," and the election may 
be without examination in the case of a person already 
eminent in literature or science All the Fellowships to 
which no educational or bursarial duties are attached are 
limited to a period of seven years, and the proposed 
emolument is 200/ per annum; but “the College shall 
have power to re-elect once or more times, for periods of 
seven years, any Fellow who is engaged m literary or 
scientific study, which is likely to produce results of per¬ 
manent value in published writings.” These proposals 
form pavt of a scheme in which the College committee 
dispose m various ways of a tot.il annual sum of 16,000/, 
at which amount they estimate their divisible revenue at 
the end of the present century ; and though there may 
be several details in the entire scheme which suggest 
criticism, yet New College wdl always deserve a high 
meed of praise for being the first college to break through 
the ancient traditions which have hitherto prevented the 
corporate revenues of these institutions from being directly 
utilised for objects disconnected with education. The 
revised statutes of University College, which have been 
approved by her Maj'csty in Council, also deserve notice 
in that they reserve power to the College to elect to a 
Fellowship without examination “ any person of special 
eminence in literature, science, or art.” It is true that 
this clause is merely a modification of one which already 
occupies a place in the ordinances of the majority of the 
Oxford Colleges, which gives the same power, with the 
proviso that such person shall have received an honorary 
degree from the Convocation of the University. But as 
this clause has never yet, to our knowledge, been acted 
upon, the necessary inference is that the proviso, which 
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appears sound in printftdfc, it fcmi<i in frfactice |H iimple, tiat no fcjmdiclate is io establish his claim to a 
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except only in toe case at University 1’rofcsSors, dr a contiguous salaty if nis work is satisfactory. The can- 
persons eminently Qualified td be cAllege {(Store. It doe! didates would be originally selSfcted eta the nomination of 
not appear from the Report 6 t thfi Commission that the the professor under whom they have studied, tempered 
Cambridge Colleges have yet taken any Steps to dppro- by a moderate examination to exclude manifest incotn- 
priate definitely any portion of their endowments to the petence ; and during their long perlbd of probation they 
encouragement of scientific research; but it is a matter vHH be continually liable to rejection, If it be found by the 
of common notoriety that at the October election to Reflow- board to which this duty is entrusted that they are dot 


ships at Trinity College, a candidate was successful whose 
chief qualification was that he had already accomplished 
good original work in cmbryological investigation ; and 
Cambridge men may therefore boast that this one fact is 
worth all the schemes of the sister University. Both Oxford 
and Cambridge, however, will have to do much more 
than they have yet attempted, or than most of their 
members would appear to have yet conceived, before they 
can satisfy the public wants and justify the retention of 
their wealth as it now stands disclosed. 

In other respects also we are glad to observe that the 
objectors to the endowment of research are growing less 
numerous and less violent, and that the details of a 
scheme by which this object may be furthered are be¬ 
coming more acceptable to the general public. The 
question was brought into "prominence by an article in 
the last number of the Fortnightly Revtnv, and the 
writer of that article has not been slow to strengthen his 
positions and answer all opponents in the daily and the 
weekly press. We must confess that we have been 
fairly surprised to see with what general acceptance his 
thoroughgoing views have been met, and they merely 
require the approval of persons eminent in their particular 
sciences in order that they may carry conviction to all 
impartial minds. The evening organ of the Conser¬ 
vative party concludes a notice of them with the follow¬ 
ing judicious sentence, which could not have been written 
a bare twelvemonth ago •—" The general principle of the 
need of some sort of endowment for science is generally 
admitted, and m the mam features of the scheme there is 
much to recommend it to a prudent public.” The remain¬ 
ing evening papers, which have all called attention to the 
scheme, are, if not so laudatory, at least critical rather than 
hostile; for the time seems to have passed when the matter 
can he thought deserving of being laughed down with a 
sneer. We feel bound to refer more particularly to a letter 
contained in the Spectator of October 24, written by the 
gentleman referred to above, and entitled, “A Draft 
Scheme for Endowing Research.” The intention of the 
letter is to show that it is practicable, by means of a 
judicious application of precarious salaries, to train up a 
class of scientific investigators, and that it is a safe invest¬ 
ment to give endowments to young men before they have 
reached eminence in their studies. This point deserves 
the more attention because it appears to be now 
widely granted that sinecure posts ought to be pro¬ 
vided for men of science who are already famous 
for their discoveries, and for this latter object the 
Colleges have at present sufficient power, if only the 
will also were there. The essence of this draft scheme 
is to be found in the principle, at once comprehensive and 


worth the money they arc receiving. This plan, no doubt, 
is well worthy of trial at a central University, where the 
prolonged course of study under the superintendence of 
professors naturally lends itself to its adoption, and it 
could scarcely be perverted to greater wastefulness than 
at present characterises the Fellowship system at Oxford 
and Cambridge. It may, however, be plausibly suggested 
that something less elaborate in system and more closely 
adapted to the wants of specific studies would be required 
in the pecuniary encouragement of research which it is 
the duty of the nation, independently of the Universities, 
to undertake. 


GRESHAM COLLEGE 

I N the previous article we speak of the advancement of 
of scientific research, and here we wish to refer to ah 
excellent article in Monday's Daily News connected with 
the advancement of education. The misuse and idle¬ 
ness of the untold wealth of the London City Companies 
we have frequently referred to ; but until the Daily News 
unearthed the facts contained in its article, few people 
were aware of the existence of an institution which is 
one of the most striking anachronisms of our time, and the 
uselessness of whose endowments 19 provoking, now that 
the importance of scientific education to all classes is 
beginning to be keenly felt, and when its progress is so 
much hampered by want of means The writer in the 
Daily News deserves the greatest credit for the trouble 
he must have put himself to in obtaining the facts about 
the institution known as “Gresham College,* and for 
the uncompromising way in which he has stated the facts 
of the case It is indeed a hopeful sign of the recognised 
importance of sound scientific teaching, when the daily 
press espouses its cause so heartily. 

The Daily News article begins by referring to the 
admirable system of lectures to working men during the 
winter at South Kensington in connection with the School 
of Mines, and which are so popular that many ore shut 
out from want of room m the lecture theatre. Each Pro¬ 
fessor now gives a course of six lectures in alternate years, 
an average of twenty-four lectures being thus given in the 
course of the year, in the plainest English, by Professors 
of the first rank, for the nominal fee of one penny per lec¬ 
ture. “ More thronged, more silent, or more attentive 
audiences,” to quote the Daily News article, “than those 
which attend these lectures to working men it would be 
impossible to find, even in the halls of the most learned 
of learned societies.* This, combined with the results of 
some of the examinations in the Science and Art Depart¬ 
ment, seems to us to prove the readiness and eagertfess 
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of working men to take advantage of instruction In science 
when there is Some guarantee that such instruction is 
sound and earnest; and it is a pity, when this is the case, 
that any time should be lost in devising some system of 
scientific and technical education suited for the wants of 
the whole country. At all events the pabulum provided 
at Gresham College is a sad mockery of this wide¬ 
spread craving for knowledge. Again, to quote the 
writer in the Daily News . “ While the West is thus 
enlightened by modem science, in the East a phan¬ 
tasm bedizened in the worn-out rags and tatters of 
scholasticism provokes contemptuous laughter. In the 
large lecture theatre which occupies the greater part of 
the building at the comer of Gresham and Basinghall 
streets, to an audience composed of perhaps half a dozen 
persons, who have drifted in from mere idle curiosity, an 
English divine will read a lecture on astrono iy m the 
Latin tongue, followed an hour later by an Ei glirii lecture 
but little better attended. This, with similar curious 
exhibitions during Term time, is the outcome of Sir 
Thomas Gresham’s bequest, and the functions of those 
who were once resident Professors have dwindled to the 
delivery of these almost unattended lectures.” The 
writer then goes on to tell the melancholy history of the 
Gresham Fund, and he tells it so well that we shall give 
the story nearly in his own words. 

“ The atrophy of Gresham College is well worthy of 
notice. By the will of Sir Thomas Gresham, the great 
merchant of F.lizabeth’s time, and the Founder of the 
Royal Exchange, were bequeathed, in moieties to the City 
and Corporation of London and to the Company of Mer¬ 
cers, under certain conditions, ‘ the buildings in London 
called the Royal Exchange, and all pawns and shops, 
cellars, vaults, messuages and tenements, adjoynmg to 
the said Royal Exchange.’ To the foundation of a col¬ 
lege, ‘myne now dwelling-house m the parish of St. 
Helens in Bishopsgate and St. Peters the Poor’ was 
devoted, and the ‘ Mayor and Commonalty ’ of the City 
of London were charged with ‘ the sustentation, maia- 
tenance, and finding ’ of four persons to read lcctuies on 
Divinity, Astronomy, Music, and Geometry in the said 
dwelling-house—a stately mansion. The Company of 
Mercers was charged with the maintenance of three Pro¬ 
fessors to lecture on Law, Physic, and Rhetoric, and on 
both the City and the Company of Mercers was enjoined 
the performance of sundry charitable duties towards 
almsmen, poor prisoners, and the like. Celibacy was 
pronounced an absolute condition of professorship, and 
the seven lecturers were to reside in ‘myne now dwelling- 
house,’ and were each to receive fifty pounds yearly—no 
inconsiderable remuneration in the year of grace 1575, 
when good Sir Thomas set his ‘ seal with the grass¬ 
hopper ’ to his last will and testament.” For a considerable 
period after the founder’s death Gresham College appears to 
have remained an important institution. Here, on Nov. 28, 
1660, the foundation of the Royal Society was decided 
upon by a knot of philosophers who had assembled to 
litten to a lecture on astronomy by Christopher Wren, at 
that time a resident Professor in the old Gresham Man¬ 
sion, where the chair of Geometry was filled by the cele¬ 
brated Hooke. Escaping the Great Fire of London, 
Gresham College, still a flourishing institution, served for 
a while as Guildhall and Exchange to what was left of the 


City, but within the following forty years fell into that 
decadence from which it has never since emerged. In 
1706 a memorial was laid before the Lord Mayor and the 
Court of Aldermen, setting forth grave causes of com¬ 
plaint against the Professors. A dashing pamphleteer of 
the period also declared that the Professors, albeit “ gen¬ 
tlemen of civility, ingenuity, and candour," yet seemed to 
discover an “ unwillingness and reluctancy to perform 
their work, because it required some pains and attend¬ 
ance, and were so far from the ambition of being crowded 
with auditors that they seemed rather to desire to have 
none at alL* 

“This state of things was bad enough,” continues 
the writer m the Daily News, “ but worse was to follow. 
In 1768, with the consent of the Grand Committee of the 
Gresham Trust—which consisted then, as now, of four 
aldermen and eight commoners of the City of London, 
and twelve commoners for the Company of Mercers—the 
Gresham Mansion and the site on which it was built were 
alienated to the Crown for the purpose of building a new 
Excise Oftice. * Myne dwelling-house ’ had been scan¬ 
dalously neglected, and allowed to fall into such a dilapi¬ 
dated condition that its unworthy guardians parted with 
it in consideration of the payment to the City and the 
Mercers’ Company of a perpetual rent of 500/. per annum, 
the City and Company paying 1,800/. down towards the 
cost of pulling down the ancient building and erecting 
the new office. By this transaction an estate of great 
value was sacrificed, the handsomest house in London 
tom down, and the collegiate establishment entirely 
subverted. A room at the Royal Exchange was set apart 
for reading the lectures, celibacy was no longer made a 
condition of professorship, and residence was dispensed 
with as a matter of course—the lecturers being each 
allowed 50/. yearly, in lieu of apartments, over and above 
the original salary of 50/. Owing partly to the incapacity 
of the Professors and partly to the inconvenient hours at 
which the lectures were delivered, the attendance of the 
public diminished, until between the years 1800 and 1820 
the average number of the audience was only ten at each 
English lecture and thirteen at all the Latin lectures for 
the whole year. On the burning of the Royal Exchange 
Gresham College became a nomad institution, the lectures 
being mumbled or gabbled over 111 any hole or corner, until 
1841, when the Gresham Committee purchased the present 
site, and erected on it a handsome lecture theatre at a cost 
of 7 flool On various occasions attempts have been made 
to modify the constitution of Gresham College; but 
although it was found possible to entirely overturn the 
provisions of the ‘pious founder’ in 1768, all subsequent 
interference has been met by the most determined oppo¬ 
sition. It will hardly be credited that a prolonged struggle 
ensued before the Professors could be brought to issue a 
syllabus of the lectures to be delivered in each term. 
Still greater difficulty was experienced in transferring the 
hours of lecturing to the evening. This innovation 
was firmly resisted, and it was only by waiting till the 
tough old irfcconcileables were gathered to their fathers 
that it was at last earned out. 

“ Very slight improvement has taken place tinder the 
new order of things. Shortly before dr dock on the 
evenings designated in the syllabus the ( of Gresham 
CoHegc arc opened, and a superb beadle looks out to see 
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if any human being will be weak enough to enter the 
hall of dulness As the clock hands closely approach the 
hour a thrill of excitement passes through the lecturer and 
the beadle. Two misguided persons have strayed into the 
building, and on the arrival of a third depends the reading 
of the Latin lecture, which is not delivered to a smaller 
audience than three Should the third unwelcome guest 
put in an appearance the deed must be done—the lecturer 
must make a show of earning the 4/. jr 4 d. he gets for 
rr.iding the Latin discourse. Looking rather flustered— 
perhaps by the consciousness that three wicked wags 
have conspired to make him work he opens a well-dog’s- 
eared manuscript, and, reading at a tremendous pace, 
dishes through a composition which, as a rule, sets 
cnticism at defiance. The good old traditional policy of 
driving auditors away is well kept up. Long Greek quo¬ 
tations loosely patched together by a rigmarole of doubtful 
Latinity, and rattled over with an evident intention of 
getting to the final dtxi as quickly as possible, are not 
calculated to enchain the attention of a modern audience. 
It is only fair to admit that the lecturer sometimes shows 
a keen appreciation of the dreary farce in which he is 
the chief actor, and on these occasions condescends to 
address a few words—in English—to such of the audience 
as may be ‘ in at the death.’ Feeling that a lecture in 
Latin needs not, therefore, be either tedious, stupid, or 
confused, he acknowledges the miserable quality of the 
rubbish he has just rattled through, and excuses it on the 
ground that the attendance is not sufficiently great to 
encourage the production of a good lecture; adding, 
moreover, that if more people came more pains would be 
taken. This solemn mockery is repeated every term, so 
that if all the Latin lectures were read, the majority of 
the professors would each deliver twelve English and 
twelve Latin discourses for his 100/. per annum—by no 
means an excessive rate of payment if the lectures really 
instructed anybody in anything. Unfortunately, as at 
present conducted, Gresham College is utterly and com¬ 
pletely useless to any human being save only the pro¬ 
fessors and the beadles, who draw their salaries with 
commendable punctuality. Another matter for regret is, 
that not only is the use of a commodious building lost, 
but that a collection of books, which if placed in the 
City Library would be accessible to students, lies buned 
in the unprofitable seclusion of the College. If the 
Gresham Committee take no interest in the important 
trust confided to them, it is indeed high time that public 
attention was directed to an antiquated and transparent 
sham, a disgrace alike to the age and to the city m which 
rt is perpetrated.” 

We hope that this unsparing exposure will lead to an 
inquiry into the abuse, and an appropriation of the 
valuable funds to a purpose much more consistent 
with the spirit of the will of the benevolent and well- 
meaning founder. 

//.ECKEL’S DEVELOPMENT OF MAN 
Anthropogenic oder Entwickelungsgeschichte des Men- 
s hen; gemeinventandhche wistenschajlhche Vortrage, 
von Ernst Haeckel (Leipzig. Engelmann, 1874.) 

HE new volume of so-called popular lectures by Prof. 
Haeckel bears somewhat the same relation to " The 
Descent of Man" which his “ Schdpfungsgeschichte” 


did to " The Origin of Species." Few who are ac¬ 
quainted with Mr. Darwin’s writings will agree with the 
criticism lately put forth from the chair of the British 
Association that they need an expounder. Those, how¬ 
ever, who axe dissatisfied with his patient analysis of 
facts and sober deduction of principles will find abundant 
exposition and extension in such works of his disciples 
as “ The Beginnings of Life,” " The History of Creation," 
and the present volume. 

In criticising the vast system of dogmatic cosmogony 
which is here built up m lectures before a popular audi¬ 
ence, one would not for a moment confound it with 
the flippant confidence of sciolists who attack or 
defend the theory of evolution, not on its scientific 
merits, but because it seems to them to support some 
theological or antitheological prejudice. But it is a 
matter of deep concern that so justly eminent a biologist 
as Prof. Haeckel should allow himself, in treating a 
subject which above all demands the dixy light of im¬ 
partial judgment, to adopt the style of those “ who are 
not of his school—or any school.” 

The fact is, that the extremely difficult subject of the 
phjlogeny of man, demanding an accurate knowledge of 
embryology and comparative anatomy, both recent and 
fossil, is not at all fitted for popular treatment. Popu¬ 
larising science ought to mean persuading people to 
work at some of its branches until they learn to love it 
not altering its character so as to make it please the’ 
itching ears of idlers. 

The really valuable parts of the ‘‘Schflpfungsgeschichte” 
and the “ Anthropogenic ” must be at once useless and 
distasteful to such readers; and if they accept all the 
“advanced” theories laid cut and dried before them, 
they will be learning a bad lesson in biology. If they 
happen to have one set of prejudices, they will denounce 
all science as an invention of the devil; or if they have 
another, they will degrade it into a mere instrument to 
insult the feelings of their neighbours. Prof, Haeckel 
assures his hearers that the history of development con- 
tarns more valuable knowledge than most sciences and 
all revelations ; but, whether more or less important, the 
secrets of nature, like those of revelation, can only be 
gradually learned with patient car and reverent spirit: 
they are meaningless or mischievous when accepted with¬ 
out pains or preparation. 

Unfortunately, in these lectures the teacher frankly 
drops the character of the student of nature and assumes 
that of the combatant Even in the preface he attacks the 
“black International* of Rome, “jener unheilbrutender 
Schaar,” with which “ at last—at last the spiritual war 
has begun.” Wc see “the banners unfurled," we hear 
“ the trumpets blown, which muster the hosts for this 
gigantic struggle.” We are shown “whole ranks of 
dualistic fallacies falling before the chain-shot of monistic 
artillery, and libraries of Kirchenweisheit and After- 
philosophie («V) melting into nothing before the sun of 
the History of Development." But when these meta¬ 
phors arc dropt, we find.that the objects of this gigantic 
strife arc to prevent certain (unspecified) teaching in 
primary schools, to suppress convents and celibacy by 
law, to expunge Sundays and saints’ days from the 
calendar, and to forbid religious processions in the 
streets! 
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After this extraordinary preface, Prof. Haeckel enters on 
the more serious part of the book by a history of the 
doctrine of development Passing rapidly from Aristotle 
and the founders of biology in the sixteenth and seven¬ 
teenth centuries, he describes at some length the dis¬ 
coveries of Wolff (published in I7S9), which were so long 
and so unjustly neglected; the scarcely less splendid 
researches of the now venerable Von Baer (1827), and 
those of Mr. Darwin, from the appearance of the “ Origin 
of Species” in 1859 to the present time. Among the 
ontogenists, beside Wolff and Von Baer, whom he 
justly places in the first rank, due mention is made 
of Pander, Rathkd, Bischoff, Johannes Muller, Kolhker, 
Remak, Fritz Muller, and Kowalevsky. But while 
most English embryologists (and histologists too) will 
probably agree in substance with our author’s judg¬ 
ment on the doctrines of Reichert and of Iiis, they 
would scarcely speak of a distinguished living anatomist 
as “dieserj ai^erordentlich unldarc und wuste Kopf.” 
Among the philogenists who preceded Darwin, particular 
attention is paid to the speculations of Lamarck, in his 
“ Philosophic Zoologique,” which were published in 1809, 
and thus exactly divided the century which elapsed be¬ 
tween the first great work on the subject, WolfPs “ Thcori.i 
generatioms,” and the last, Darwin’s “ Origin of Species ; ” 
and also to those of Goethe, extracts from whose writings, 
both prose and verse, are scattered up and down the 
volume, not only in the text, but on the fly-leaves and 
other blank spaces. We venture to think that both here 
and elsewhere Prof. H.eckel has put too high a value on 
these pre-Darwinian speculations. He discovers who 
proves and neither Lamarck nor Goethe could justify 
their guesses by facts They happened to be nght, just 
as among all the random guesses of the ancient Greek 
cosmologists Thales happened to have hit on the true 
relation of the sun to the earth, probably from his being 
less and not more philosophical than his fellows. If 
some of the assertions of modern spiritualists or phreno¬ 
logists should hereafter turn out to be true, they would 
no less deserve the condemnation of a future generation 
for believing what, on the facts within their knowledge, 
they had no business to believe. 

The chapters which succeed arc devoted to a clear and 
tolerably full account of the development of the human 
embryo from the ovum-cell to the stratification of the 
blastoderm. The only fault to find with this part of the 
book (and its merits need no praise for those who arc 
acquainted with our author’s skill in exposition of a diffi¬ 
cult subject) is the exaggeration of such phrases as this 
“ The process of fecundation is very simple, and involves 
nothing at all peculiarly mysterious.” In one sense, of 
course, this is true ; the ultimate mystery of every func¬ 
tion, organic or inorganic, is equal: but fecundation, like 
other organic functions, has the peculiar mystery that we 
cannot yet rank it with other mysteries. Most of us 
believe that one day each movement of each particle of 
the ovum will receive Us appropriate physical explana¬ 
tion, but till then we must be content to call them vital, 
just as we call other movements chemical: and even a 
popular lecture should not anticipate the advance of 
science. 

The most important position maintained in this part of 
the book is that in Vertebrate the two primitive blasto- j 


dermic layers (epiblast and hypoblast of Huxley, exoderm 
and entoderm) differentiate each into two, as in Vermes, 
and that the mesoblast (motorgerminal layer of Remak) 
subsequently arises by coalescence of Von Baer’s Fleisch- 
sclilcht or Hautfascrblatt and Gefassschicht or Darm- 
fascrblatt. The various opinions which have been put 
forth on this difficult subject arc discussed, and the 
author’s view illustrated by some coloured figures. In 
the number of the Quarterly Microscopical Journal for 
last April there is an article by Prof. Hxckel (very ill- 
translated) on the “ Gastnca” theory which was piU 
forth in his valuable work on “ Calcareous Sponges,” 
and there he discusses the homologies of the secondary 
germ-layers. To it we may refer the English reader as 
an exposition of this part of the subject, and unfortu¬ 
nately as another instance in justification of what has 
been said of the dogmatic confidence and undignified 
personalities which disfigure the present volume. 

The description of the further development of the 
human embryo, including a short account of the origin 
of the various organs, is an excellent example of how a 
very complicated subject may be explained and illustrated 
The figures from Bischoff, Kollikcr, Gegenbaur, and other 
anatomists arc somewhat coarsely reproduced, but arc 
supplemented by some new drawings on stone. These 
chapters, however, on human ontogeny and organogeny 
are unexceptionable and somewhat commonplace. 'I hey 
seem to be chiefly introduced for the sake of the philogcny 
which occupies the third series of lectures. It is the 
close connection between the known development of the 
individual and the hypothetical development of the race 
which it is the merit or demerit of the book to expound 
to a popular audience, and to this subject we hope to refer 
tn a future article. 


LETTER S' TO THE EDITOR 

\The Editor thus Hot hold turns, tf 1 esponsil'L for opinions e\fussnl 
hv /its ioi respondents A 'either inn hr undertake to telitin , 
or to correspond until the soiiteis of , rrjnhd manunrtpts 
No notuc is taken of anonymous lommunita/ions ] 

Migration of Birds 

1 have to thank Mr Wallace and Mr Romanes for tlmr 
remarks (Naiukk, vol x pp 459 and 520) on the article in 
which 1 drew attention to tilts subject 1’he former especially 
has laid all ornithologists under an obligation for (he chnrac 
tensile skill with which he has illustrated the way whereby 
migratory habits have most likely been hioiiglit about I think 
il Is very possible, ns he suggests, “ that every gradation still 
exists in various parts of the world, from a complete coincident 
to a complete separation of the breeding and subsistence areas,” 
and that " we may find every link between species which never 
leave a restricted area in which they breed and live the whole 
year round, to those other cases m which the areas are alisolutcly 
separated.” Still, 1 cannot point out any species which 1 believe 
to be, as a species, strictly non migratory No donbt many 
persons would at first 1* fin.lined to name half a dozen or more 
which arc unquestionably resident with us during the whole year, 
and even inhabit the same very limited spot Hut I think that 
more careful observation oi the birds which arc about us, to say 
nothing of an examination of the writing! of foreign observers, 
will show that none of them are entirely free from the migratory 
impulse. Perhaps the nearest approach, among Ilmtxh birds, to 
an absolutely non-migrant may be found in our laimliar I ledge 
Sparrow. Personally, 1 have never been able to detect any 
movement in this bird, but one has only to turn to works on the 
ornithology of the extreme north and south of hurojie to sec that 
it is affected like the rest, and even in the Orkneys 11 is described 
at tn <s w isv>"al autumnal visitant. However, in most of the 
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British Islands and the more temperate parts of Europe it is very 
possibly only the young of this species which migrate, and the 
adults, having once fixed on'a place of residence, may stick to it; 
so that here we have a case which will almost bear out Mr. 
Wallace’s supposition. With this, however, he stops, and I am 
sorrjr to say opera no suggestion as to the way in which migration 


The question which Mr. Romanes puts would lie more ap¬ 
propriately answered by Mr. Tcgetmeicr, and I hope he will be 
induced to do so. I can only say that that gentleman has 
repeatedly urged his views on me in conversation and upon the 
public in ms nooks (see “1’igeons, their Structure," Ac., pp 
84, 85, and “The Homing or Comer 1’igcon,” pp. 37--42, 
105 —118) which, being ready of access, I need not here quote. 
To limit myself to what I am alone answerable for, 1 would say 
that when declaring that sight alone cannot be much aid to birds 
while migrating, 1 had especially in mind the almost peculiar case 
of the Scandinavian form of Bluclhroat ( Ridicilla suracoi), which 
winters in Egypt snd the Nile Valley,and summers in the northern 
or mountainous parts of Sweden, Norway, Finland, and Russia; 
while, though no doubt passing regularly twice a year over the 
intervening countries of Europe, it is there so singularly scarce 
as to have been, until of late yean, almost unknown to the best 
of German ornithologists. For the benefit of such of my 
readers ns are unacquainted with the bird, I may add that the 
cock has a conspicuous and beautiful plumage, a fine song, and 
habits which, in the spring of the year, cannot be called unob¬ 
trusive If, therefore, it did commonly occur in Germany— 
where I should state that a kindred form ( A'nticil/a hucocyaua.) 
is very well known—it could not escape observation Won¬ 
derful os the feat looks, it would therefore seem as though this 
Scandinavian Bluethroat passed over Europe at a stretch, and if 
so, I cannot conceive its flight being guided by any landmarks. 

Furthermore, there is gruund for believing that some of tlic 
migrations of many species, particularly of water-birds, arc 
performed at night, when sight, one would think, can be of 
little use to them. But, to be honest, I must confess that dark, 
cloudy nights seem to disconcert the travellers. On such nights 
the attention of Olliers besides myself has often been directed to 
the cries of a mixed multitude of birds hovering over this ami 
other towns, apparently at a loss whil her to proceed, and attracted 
by the light of the street-lamps. 

One other point only need I now mention, this is Mr. 
Romanes’s assertion that “in the case of all migratory birds, 
the younger generations fly In company with the older ones," 
vi lmh is at variance with a state ment (hitherto, I believe, un- 
controvertcd) of Temmmck's •—“ (>n peut ponr un fail que les 
jcunes ct lex vieux voyagent (oujours separement, le plus souvent 
par les routes dtfTerentes." (Man d’Om. ed a, 111 Introduc¬ 
tion, p xlm note) At until NrwioN 

Magdalene College, Cambridge, Nov 2 


Insects and the Colours of Flowers 
Thsrf is one point connected with Mr. Darwin’s explanation 
of the bright colours of flowers which I have never seen referred 
to The assumed attractiveness of bright colours to insects 
would appear to involve the supposition that the colour-vision of 
insects is approximately the same as our own Surely this is a 
good deal to take for granted, when it is known that even among 
ourselves colour-vision vanes greatly, and that no inconsiderable 
number of persons exist to whom, for example, the red of the 
scarlet geranium is no bright colour at all, but almost a match 
with the leaves. Rayleigh 

Whittinghame, f’reston Kirk 


Sounding and Sensitive Flames 
A shvmx indisposition, which disabled me from correspon¬ 
dence dunng nearly the whole of last month, preventer! me from 
acknowledging as soon as it appeared in Nature (vol. x. p, 244) 
Prof Barrett’s excellent communication on Sounding and Sensitive 
Flames, replying to my letter on the same subject at page 233 of 
this volume. Prof. Barrett supplied me with many useful references, 
and with one at least the want of which led me to misrepresent 
hts connection with the discovery of senuuve properties In suit¬ 
ably adjusted wire-gauze flames, for which I had sought in 
m ag n e t ites and journals for some months previously in vain. A 
note of the original description of Mr. Barry's experiment in 
Nature, vol. v. p. 30, had in the meantime been pointed out to 
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me in another record of very similar experiments, which is itself 
also, I have no doubt, the same account of “further expe¬ 
riments with the same kind of flame,” that Prof. Barrett cites as 
appearing in the Journal of lie franklin Institute for April 187s, 
to which! have not been aide to obtain access. The nearer channel 
to which I was referred for its perusal is the Philosophical Maga- 
tine fortune 1872, where a paper Is briefly extracted from the *4 we. 
riant Journal of Science of the preceding month, describing new 
experiments with Barry’s sensitive flame, by Mr. W. E. Geyer, 
of the Stevens Institute oi Technology, in the United States. 
By placing a wide tube over the flame at a proper height 
it liecame sounding, or, if silent, might be made sensitive in 
such a way as to sound at the slightest hiss or rustle, and on 
producing any jingling or tinkling sounds in its neighbourhood. 
Thus the flame sounded twice on pronouncing to it the word 
“sensitive,” showing its instantaneous affection even by mo¬ 
mentary sibilant sounds. By varying the experiment, an oppo¬ 
site condition of the flame was obtained, in which it continued 
sounding until checked by a hiss or rustle from without. It is 
observed by the editor of the American Journal of Science, in a 
note to Mr. Geyer’s paper, that in the number for September 
1871, of the Momteur Saentifiqut, a form of apparatus and 
experiment apparently identical with Mr. Barry's is noticed as 
having been made by Pro £ Govi at Turin, and this was a few 
months pnor to the letter in which the account of his experi¬ 
ments is given by Mr. Barry to Prof. Tyndall Thus the sen¬ 
sitive properties of certain wire-gauze flames, like the property 
of such flames to excite very readily musical vibrations, may have 
had many independent discoverers, the value of such dis¬ 
coveries is now, as it must have ever been, the new light which 
one is capable of throwing upon another. The rapid publication 
of results urgently requires their frequent collection and com¬ 
parison together; and this process, pressing and urgent as it Is, 
seldom fails in experienced hands to prove a connection, to 
bind together a chain of consequences, and to leave a subject 
in general better explored and embellished with new-found illui- 
trauons than it was before. Such was the successful treat¬ 
ment, n few years ago, by Prof. Tyndall, of the question of 
sounding and sensitive flames, when it was shown by beautiful 
illustrations of Savort's sensitive water-jets, and by equally 
ingenious and new expciiments with smoke-jets as substitute* 
for flames, that sensitiveness is a residing property of liquid 
veins and gnu jets, independently, in the latter case, of tneir 
being lighted. 'The laws of fluid pressure and motion, and 
apparently foremost of all those of capillaty attraction 111 liquids 
and of mutual friction and diffusion in gases, and not the 
energies of heat and combustion of a flame, preside prin¬ 
cipally ovir the observed phenomena. The bifurcated head, or 
low ruffled brush to which the tall wand like sensitive jet is 
suddenly reduced, is but the glowing representation of the form 
which, if it were visible to the eye, the unlighted jet would, 
under the same cireumstances, be observed to take Thu is at 
least in general terms, and perhaps also in plain and fairly accnrate 
statement of the real facts, the simple result which the collection 
and elucidation of the most brilliant then known experiments 
illustrating sensitive flames led a philosopher of Prof. Tyndall's 
enlightened sagacity and skill m physical investigations to adopt. 
There can be no doubt of its substantial correctness in the in¬ 
creasing array of cases to which it may be successfully applied. 
The flame is but an illuminated effigy of some of the lowest parts 
of the issuing gas column, whether tranquil or disturbed, whose 
upper parts it removes and replaces by products of combustion. 
The lower parts arc also marred in their form by heat, bat not 
so much us to obliterate the original character, shape, and 
dimensions of the part of the gas column that it represents. 
The flame terminate* upwards and ceases to represent the 
unlighted column further when it has found surface of contact 
enough with tbe outer air to effect the complete com¬ 
bustion of the gas- Tbe up-draught of violently heated 
products of combustion near the base impedes the access of 
fresh air to parts near the summit of the flame, and it must, 
besides, deform (hem otherwise, sometimes even rhythmically, 
as in tile unsteady throbbing flame of on ill-trimmed lamp 
or of a candle burning in its socket. The noisy roar with which 
flaring of gas-flames is attended tells us also of the uneven mix¬ 
ture of the gas and air supplies with each other m the flame, 
and reminds us of the rapid fire of small explosions that must 
probably introduce new sources of confusion in its form. If 
these explosions, however, are regularly timed, they can be 
mode to maintain the simple musical note of harmonic A**"** ; 
and these flames again, wholly dependent as they appear to bo 
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00 their combustion for the musical sounds that they emit, must, 
It appear! from Count Schaffgotch’s and Prof. Tyndall’s well- 
known experiment!, when placed in certain circumstance* of 
silence ana indifference in an open tube, be aided by the voice at 
n distance to commence their song. Tbe signal-note first raises 
certain me cha n ica l vibrations in tne gas-current of the narrow 
jet, that are necessary in the outset to produce commotions 
enough of the singing flame to make it able to continue and 
m a int ain them. The sensitive sounding-flame of Mr. Geyer bears 
a similar explanation, for not being regularly adjusted, although 
very nearly so, to continued sounding, a rustle sufficient to flurry 
the sensitive wire-gauze flame under the open tube creates in it so 
many briak explosions, that the resonance of the sounding tube 
is excited, and is at once exalted to a loud note by the rhythmical 
expansions of the flame ; but with the cessation of the external 
sound the maintaining impulse ceases, and the wire-gauze flame 
whose commotions roust be kept up in order to maintain the note 
immediately becomes as silent as before. 

It is remarkable that the gas pressure used to obtain Barry’s 
sensitive flame is not sufficient to produce visible sensitiveness m 
the taper-jet aione; but if the gauze is raised and lowered over 
the unlighted jet, a proper position is soon found where the Dine 
of blue flame burning on the gauze above possesses a very high 
% degree of sensibility The use of smoke jets instead of flames 
In this arrangement would jierhaps give more positive proofs 
than mat yet have been obtained of the cause of the lmpressl- 
bdity. It appears, however, scarcely probable that in the short 
space of a few inches from the aperture the pin-hole current of un- 
lighted gas can increase it* amount of air-mixture so much by the 
influence of external sounds, that tills would account sufficiently 
for the descent of the conical gauze flame from the pretty stately 
eminence of a tall and steadily-burning hill top, to little more 
than the elevation of a stormy bed of low struggling and bustling 
flame. The alternative supposition is that the disturbance com¬ 
mences in the meshes of the gauze itself, and that it extends 
upwards from them with such rapidly increasing agitation that a 
perfect mixture of the gas-current with the surrounding air, and 
it* complete combustion, are thus enabled to lake place at very 
short distances above the gauze 

I have been led to offer these few reflections on some of the 
most remarkable examples of sensitive and sounding flames 
from a wish to distinguish in their action as well as jxwsible 
between the part which purely mechanical forces, ami that winch 
the operations of heat and combustion play separately 111 their 
production. The mechanical part of the explanation appears to 
Dinsist in supposing the sensitive jet, when it is properly ml 
justed, as being in a state cither hordenng upon, or of actually 
existing undulation The hissing sound of all air-jots, if listened for 
attentively enough, is a proof of the reality of the disturbance , 
and such sounds, it has been suggested by Sir G Airy, indicate 
disruplionsof continuity mthe air round the nozzle of the jet, arising, 
no doubt, from the rapidity with which particles of the quiescent 
external air are there carried off by friction with the gas-current 
of the jet. It is hardly jiossible that r at11 a so complete (whin 
they exist) should fail to supply the jet with a succession of 
smoke-ring* encircling it and probably travelling up the jet with 
different speed* according to their magnitude and the depth to 
width they are involved in the upward current of the gas If a 
disposition to regular periodic action exists in the jet (and the 
smoother its orifice, and the more steady the supply of gas 10 
the let, the more probable this appears to be), a succession of 
smoke-rings* of the same size, and of greater or less strength 
according to the uniform pressure of the gas, may easily be sup¬ 
posed to course each other up the flame, and being gradually 
consumed In ascending, to leave its tall column lo the top with 
aides as smooth and even as a rod of glass But if the gns- 
pressuie is much increased, a phenomenonlikc that of companion 
cyclones observed in rotating storms, perhaps presents itself at 
the orifice of the jet, each strung smoke ring as it is formed lieing 


• The word “ unoko-nnxs,” u hero used occasrawlly, ui out lnlcndtd to 
haply tha presence of smoko in iho jet or fleme^buMu 
cOrrlrCTprewiure than thsi of the^sammnding air Such annular vortices 
an most easily seen in liquids by drawing « flat blade through them with 

"‘he* 

with the low-preeeure hue below it. if an our blade is drawn ^rather rspSy 
through water, groups of two or three of these nng-vortiees foUowing eacn 
other in Its trade can very readily be produced. 


probably followed by a weaker one (a residual offset from the 
first) travelling after it with less velocity on the outer surface of 
the flame. The companion rings are probably overtaken and 
destroyed at a certain height m the flame by the next following 
strong nng, and the succession being continuous, a puff at a 
certain height in the flame, where the companion rings collapse, 
throws it there into a permanent excrescence or confusion. 
Both rings may be broken by the shock, and if of oval forms, as 
they must probably be in some jets, the two projecting halves of 
the stronger ring when struck, on springing ou’wards may thus 
appear to divide the flame at a certain height above the jet into 
two pointed tongues forking outwards from each other to a cer¬ 
tain width. This form of sensitive flame was shown to be readily 
obtainable by Prof. Barrett by means of a tapering glass quill- 
tube jet, the edge* of which on two opposite sides are slightly 
ground or snipped away into a V-shaped notch Besides the 
secondary or companion ring, tertiary and higher order* of fol¬ 
lowing rings may possibly be formed j and each strong primary 
ring may have to run the gauntlet of several weaker antagonists 
before it at last emerges safely, or else is destroyed itself in 
its conflicts with them. The flame is lowered to a bushy 
head in the latter case, but if the primaries outlive their 
shocks, and if, as might sometime) happen a’so, the secon¬ 
daries alone survive, it seems jiossible that a sensitive 
flame with a short continuation of steady flame overtopping 
the region of tumult ami confusion, could In this way be obtained 
The hypothesis seems equally applicable to gauze flames, as 
nothing can prevent smoke-rings after smoke-rings from rolling 
up the contiguous sides of parallel jets nearly m contact with 
each other Indeed, the difficulty of access of the outer .ur to 
the space) between the jots must favour the product ion of wm 
round the orifices, and accordingly the occurrence of air-whirls. 
This is perhaps the reason why wire-gauze flames begin to show 
sensitive propertic) it gas-piessures so much lower than those 
found necessary in the case of a single flume burning at a taper 
jet The whole array of jet*, it may be, In a wire-gauze flame- 
licliaves very nearly alike, and the flame at a body bums 
whether noisily or silently, 111 the same manner, hut with greatly 
incieased susceptibility, as a single flame-jet fioin one of the 

t au/c-meshes alone would appear to do 'Whatever mechanical 
istinction may really exist between the mode of action of 
the common taper jet and the wirc-giuze soils!tin- flames it 
appears therefore, rather to lie one of n higher degree of suscepti¬ 
bility at low pressure*, than of any more distantly distinct or 
special kind. Kvcn the mode of operation of external sounds 
upon them is probably very similar m the two ewe*, for liy rapid 
situations of the external air, such as a luss or shrill whistle 
produces, the gas jet leaving an orifice is shifted lxxlily to and 
Iro o\cr its edge--, and nothing Din more certainly produce jiartial 
,’iieuti, and consequently sir whirls round its circumference, 
than sudden displacements of an air jet laterally over the sides 
of itsaptrtnre, oven it the tendency to develop them more or 
less periodically did not exist already m the critical or “ sensi¬ 
tive " condition of the jet Axial vibrations, also, or those im¬ 
pressed by outer disturbances on the gas-current in the orifice m 
the direction of its (low, cannot be altogether without effect in 
producing vacua and air-whirl) at its mouth, and amung the 
multitudes of illsm thus occurring from the impressed action of 
external vibrations in all direction*, a rhythmical selection is 
probably made depending on tin foi in of the burner ami the 
pressure of tliegis. It is difficult to imagine* how the jxirtial 
air-vacuum or aspiration constantly existing round the nozzles 
of blast-apcrturcs can bestow its energy when broken into dis¬ 
continuity, rhythmical or otherwise, by a turbulent condition of 
the jet otherwise than by producing, in the peculiar eddy 
of Its position, ring shaped cortices encircling the blast, 
but it is evident that few jets and nozzles can be fashioned 
so smoothly In their inner and outer surfaces and edges 
that the ring vortices will often be complete, mere frag¬ 
ments of rings nre scattered front tlicir sides which, having 
no stability, collapse with shocks and puffs that give tin roaring 
and blustering character to the stream With jicrleetly smoothed 
orifice* there is probably every gradation according to the pressure 
of the gas, from full continuity ol the pirtial vacuum or rarefaction 
round the jet, abating gradually and uniformly upwards to ulti¬ 
mate disapjiearnncc by friction with the surrounding air, through 
a condition of gentle undulations of this Dine of rarefaction 
pursuing each other ap tbe stream with sluckemug strength, and 
finally losing themselves also by friction as liefore, to the case of 
turbulbnco where the rings of rarefaction are quite- intermittent, 
and separate ring-eddies more or less distinct from each other, 
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of greater or leu strength, util travelling np the stream with ! 
different speeds, take tne place of the more gentle undulation*. 
The distinction between ring-vortices and ring-shaped undulations 
is perhaps here too strongly and improperly overdrawn, as, be¬ 
sides the improbability that effects so exaggerated os perfect air- 
whirls are really ever attained in ordinary gas-jets, the properties 
of the undulations that correspond to and lead up to them in 
ordinary currents must evidently resemble theirs in all respects, 
so that the deeper and stronger interior undulations move up the 
jet more rapidly than open and weaker exterior ones on the sur¬ 
face ; for it seems probable that both vortices and ring-waves of 
strongest rarefaction will generally occur nearest to the centre or 
axis, and those of weakest rarefaction furthest from it, or nearer 
to the slow-moving outer surface of the jet '1 he effect of the 
collision and destruction of a weaker by a stronger ring-nave, 
when they overtake each other, is the same as that of perfect 
circulating whirls; the balance of pressure in tme part of the 
circular wave being broken by a shock, it colla|>ses in every 
other part, and if both wares are destroyed, the further progress 
of the jet is intercepted at that jiouit, and it scatters itself in a 
confused cloud at the point of concourse and disruption of 
the waves. '1 he long-enduring smoke- or steam rings often seen 
projected from the funnels of locomotive engines at starting, or 
when moving slowly and emitting separate puffs, illustrate appa¬ 
rently the mutual action of closely packed parallel jets like those 
of an ordinary gauze (lame, for the impeded passage to the 
outer air offered Viy a number of such surrounding jets, just as by 
the funnel of the locomotive engine, favours the production of a 
strong vacuum ruund the jet-aperture or blast-pipe, and of a 
strong wave or steam-ring, the moment that the jet or blast takes 
a side-suing or a sudden leap upwards that calls the action of the 
partial vacuum into play A. S libRScUEL 
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A New and Simple Method for making Carbon Cells 
and Plates for Galvanic Batteries 
SoMKtime mice a correspondent asked for an easy method to 
construct carbon plates. A paper of mine was read In Section A 
at Belfast on the subject, ami as it descnlies a process by which 
any experimentalist can construct not only plates but cdls of 
carbon, 1 have thought a condensed account of the process may 
be appropriate for your columns. 

With a syrup made of equal quantities of lump-sugar and 
water, mix wood-charcoal in powder with about a sixth part of 
a light powder sold by colourmen, called vegetable black 'i he 
mixture should hang thickly on any mould dipped into it, and 
yet be sufficiently fluid to form itselt into a smooth surface The 
vegetable black considerably helps in this respect. 

Moulds of the cells required are made of stiff paper, and 
secured by wax or shellac A projection should be made on the 
top of the mould for a connecting piece. These moulds are dipped 
into the carbon syrup, so as to cover the outside only, and then 
allowed to dry This dipping and drying is repeated until the 
cells are sufficiently thick. When well dried they are then 
buried in sand, and baked in an oven sufficiently hot to destroy 
the paper mould. When cleared from the sand and burnt 
paper the cells are soaked for borne hours in dilute hydrochloric 
acid, and ogam well dried, then soaked in sugar syrup. When 
dry they are then packed wuh sand in an iron box, gradually 
rawed to a white heat and left to cool. Should some of the 
cells be cracked, they need not be rejected, but covered with 
paper or plaster and dipped in melted paraffin 

Rods or platea of carbon can be rolled or pressed out of a 
similar composition, but made thicker. Carbon thus made will 
be found to have a good metallic ring and a brilliant fracture 
Barnstaple, Oct 26 W. Simons 


Ingenuity in a Spider 

A SMlikX constructed its web in an angle of my garden, U.e 
sides of which were attached by long threads to shrubs at the 
height of nearly three feet from the gravel path beneath. 
Bring much exposed to the wind, the equinoctial gales of this 
autumn destroyed the web several times. 

The ingenious spider now adopted the contrivance here repre¬ 
sented. It secured a conical fragment of gravel with its larger 
end upwards, by two cords, one attached to each of its opposite 
tides, to the apex of its wedge-shaped web, and left it suspended 
M a moveable weight to be opposed to the effect of such gusts 


of air as had destroyed L the webs previously occupying the same 

situation. 

The spider must have descende 1 to the gravel path for this 
special object, and, having attached threads to a stone suited to 
its purpose, must have afterwards raised this by fixing itself upon 
the web, and pulling the weight up to a height of more than two 
feet from the ground, where it hung suspended by elastic cords. 
The excellence of the contrivance 13 too evident to require fur¬ 
ther comment, 

Torquay, Oct. 26 John Topham 


Note on the Rhynchosaurus Articeps, Owen 

ReM-KklNC lately to l’rof Owen’s description of the Rhyn¬ 
chosaurus (“ rakcontology," p. 264), first discovered by myself in 
1838 39, m the New Red Sandstone of Grinshill, near Shrews¬ 
bury, I remarked that in speaking of the ichnoUtei supposed to 
belong to this animal he says there is an “Impresaion corre¬ 
sponding wiili the hinder part of the foot, which reminds one of 
a hind toe pointing backwards, and which, like the hind toe of 
some birds, only touched the ground ” In this account nothing 
is said of any claw being attached to this hind toe, nor have 1 
met with any description of a claw mother authors. I have there¬ 
fore thought it worth while to mention that I possess a specimen 
from Grinshill that shows distinctly the impression of a straight 
claw pointing backwards. There is also, on the same slab, the 
impression of another smaller fool of only three toes with 
strong straight claws, which has lichiml it a slight impression 
corresponding with the hind toe of the- larger footprints. It is a 
curious fact that the claws of the larger impression, though larger 
than those of the smaller footprint, are so much recurved as not 
to project much beyond the ends of the toes, while on another 
slab from bloreton theie arc reliefs with both straight and re¬ 
curved claws, the latter giving the idea of a foot like that of 
the Great Anteater In these Storeton ichnolites the hind toe 
exhibits no claw, nor am I sure whether certain rounded cle- 
vallons represent the smaller footprint in the Grinshill specimen. 
Upon another slab of bloreton stone I have a mark reiembluig 
the tail-mark on the slab presented by Mr Strickland to the 
Waiwickshlre Museum, but unfortunately the footmarks con¬ 
nected with it are too indistinct to decide its origin In a third 
slab from Storeton, besides several impressions with straight 
claws, there 1-. one three inches long, the second toe of which has 
a straight claw £ in. m length 1 have also Cheirothcrium foot¬ 
prints with long straight claws from the same quarries 

I have put the-a: few remarks together to fulfil the wish of Pro 1, 
Owen ** to obtain the means of determining the precise modifi¬ 
cations of the locomotive extremities of the Rhynchosaurus. ” 
Perhaps by this time this object may have been attained, for at 
the Congrcs del Savans at Parts in 1S68 the discovery of two 
almost perfect skeletons was announced, and drawings of them 
were exhibited by a professor from Lyons. 

T. Ogilr Ward 

[So far as the photographs can he deciphered, they seem to 
bear ont the writer’s statements — Jill ] 


TIIE ALPINE CLUB MAP OP SWITZER - 
LAND* 

TN Nail're, vol. vi. p. 203, we adverted to the non- 
existence of a map of the Alps on a scale sufficiently 
large for general purposes, and briefly, referred to the 
map which was then being produced under the direction 
of a committee of the English Alpine Club with the view 
of supplying the want This map, though not yet finished, 
has been recently published. Three sheets are completely 
finished, but the fourth is still in outline, and will be 
exchanged for perfect copies when the hill-shading is 
added. 

We believe this to be, so far as it extends, the most 
exact map of the Alps which has yet appeared, and pro¬ 
bably no map of its sue has ever been produced in this 
country with more beautiful workmanship or with greater 


• The Alpine Club Map of Switzerland with rain of tha 
countne*. Edited by R. C Nicholn, K S A., F K U,S , uadi 
wndcnce of a Committee ot the AJpine Cub. In four sheet* 
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elaboration of detail. We could have wished, indeed, 
that details had been inserted somewhat less profusely, 
it can never be possible in maps of the scale of this one 
(about one-auaiter of an inch to a mile) to render, with 
a sufficient degree of clearness, all the minutiae which are 
inserted in the great Government Surveys of civilised 
countries ; nor can it ever have been supposed that this 
map would do away with the necessity or smaller mans 
of separate districts on a larger scale. Yet we find, in the 
map under review, in innumerable places, a mass of 
details which would have been amply sufficient had it 
been four times its dimensions, and a consequent want of 
dearness which is not a little perplexing. In some 
places, even the fantastic passes made in late years by 
the followers of the high art of mountaineering have been 
inserted, whilst in others (in the chain of Mont Ulanc, for 
example) they have been almost entirely omitted, simply 
from want of space. Thus it appears, to those who ure 
not informed, that in some places there are a great num¬ 
ber of such passes, and in others scarcely any, when the 
reverse is perhaps the case. We should have advocated, 
both for the sake of consistency and of clearness, the 
omission of all passes except those of distinct utility. 

In point of clearness it must be admitted that the 
English Alpine Gub Map is scarcely equal to the reduc¬ 
tion of the Carte Dufour which was published last year 
in Switzerland,* and this is not surprising The authori¬ 
ties at Bern had to produce a simple reduction of the 
twenty-five sheet map of Switzerland, which was intended 
to be useful for general purposes, and to be issued at a 
low price so that it might be within the reach of everyone, 
and in this they have succeeded admirably They had at 
their command most of the memliers of the staff who had 
been employed upon the survey, and thus had little or no 
difficulty in determining what to omit t his was a great 
ad\ antage ; for it must be obvious to all that, in reducing 
a map to a much smaller scale, it is more easy to deter¬ 
mine what should be inserted than it is to know what 
should be left out. 'this simple fact, no doubt, accounts 
to some extent for the over-elaboration of the Alpine 
Club Map to which we just now referred. Its projectois 
also adopted the Carte Dufour as the basis of their map 
so far as Switzerland was concerned, but they had not 
the command of the very exact and minute topographical 
information which was possessed at Bern. 

The reduced Swiss map, Bke the Carte Dufoui, is a 
map of Switzerland, and for the most part stops abruptly 
at the frontier. The English map, however, is a map of 
Switzerland with parts oj the nett'hbout tn^ countrn t. It 
extends everywhere sixteen mile-, more to the south than 
the most southern point of the Swiss boundaries, and in 
some places the country which it embraces (which is not 
included m tbc Swiss map) is as much as sixty-five to 
seventy miles from north to south. In the north and in 
the west the limits of the two maps are nearly the same, 
but in the east the English one includes the Orteler and 
several other important groups of mountains, which arc 
not given in the Swiss one. The superficial area of the 
Alpine portion of the Enghsh map is altogether about 
one-half greater than that of the ether, and the chief value 
of the map will be found to be m the part of it that 
represents this land beyond, but bordering the Swiss 
frontiers. 

It wns a comparatively easy task, notwithstanding the 
complicated and exceedingly elaborate nature of the 
engraving, to render Switzerland after the Carte Dufour. 
The cbm difficulty in the production of the map has lam 
in obtaining the material accessary for its completion 
towards the south. When it was commenced—now nearly 
ton years ago—there was no map. even respectably accu¬ 
rate, of the chain of Mont Blsnc m existence, and thence, 
right away to the farthest land ns the east which is 

* Karl* dor Schweiz, m 4 bUUtern, reducwrt untcr der Directum des Hem 
General G. H. Dufour. Muutab, (Bern, 187] ) 


9 


included, scarcely a square league could be adopted with 
confidence from any published suney. Hence it was 
necessary not only to examine every individual mountain 
and valley, but absolutely to re-survey several large 
districts. The. chain of Mont Blanc, as it appears in the 
Alpine Club Map. is mainly taken from the special 
survey of Mr. Adams Reilly;* and so, too, is the 
whole of the southern side of Monte Rosa, as well as 
the large district bounded on the cast by the Val 
d’Ayas, on the south by the valley of Aosta, and on the 
west by the valley of Valpellmc |- This last-named 
district alone includes more than 150 square miles, '1 he 
Craian Alps were in a state of hopeless confusion when 
Mr. R. C. Nichols took them in hand, and anyone who 
compares the map under notice with the best which were 
published previously w ill see what radical changes and 
corrections have been effected. Altogether, there is m the 
Alpine Club Map not less than a thousand square miles 
which have been entirely remodelled, and, for the most 
part, re-surveyed , this, moreover, being some of the most 
rugged and difficult country in Europe, containing 
numerous peaks from 12,000 ft to 13,000 ft elevation 
Those who have been concerned m the production of 
the Alpine Club Map of Switzerland ha\earight to be 
proud of their work. We ha\e tested it in the Alps, and 
il has stood the scrutiny extremely well We cordially 
hope, though scarcely expect, that it will prove remune¬ 
rative to its publisher, and that lie will be induced to com¬ 
plete it by adding sheets to the east and to the west, so that 
at length there may be at least am map of the grandest 
and most picturesque chun ol mountains in the world 
In conclusion, a word is due to the engineers I he work 
was commenced by the late Dr Keith Johnston, but the 
greater and the most difficult portions have been exe¬ 
cuted by Mr John Addison Wc have larely seen better 
hill-engraving, and the wonder is, not that the appear¬ 
ance of the map has been delayed so long, but that a 
work of such magnitude and evtiaordinaiy minuteness 
should have been completed so soon. E. W 


RI.rORT OF PROF. Pel RKFR’S HUNTERIAN 
LECTURES "ON THE STRUCTURE AND 
DEVELOPMENT OF THE VERIER RATE 
SKULL” X 

VIII.- -Si. nil of iht Common Fowl (Callus domcsticus). 
nr HE skull of birds is remarkable for the great amount 
-I- of anchylosis which takes place between its various 
constituents long before the period of adult life. So 
complete is this union, that the determination of the sepa¬ 
rate bones in a full-grown bird is a perfectly hopeless 
task, without first studying their relation at a period when 
they retain their original distinctness. It will therefore be 
convenient to describe the fowl’s skull, in the first instance, 
at the period of hatching, when the chief ossific centres 
are still separate, although most of the distinctive cha¬ 
racters of the adult are already assumed 

In this stage the foramen magnum is surrounded by 
the four perfectly distinct elements of the occipital seg¬ 
ment, between which extensive tracts of cartilage still 
exist. The basi-occipital is comparatively small, and 
forms almost exclusively the rounded condyle (Fig 27 
O.C); the ex-occipital and supra-occipital arc large and 
expanded, and into the latter extends the anterior semi¬ 
circular canal (Fig. 26, a.s c), so largely developed in 
birds. The prootic (Fig. 26, Pr O) is well seen on the 
inner side of the cranial cavity, but outside is completely 
hidden by the great development of the squamosal, which 
takes a very considerable share in the formation of the 
side wall of the skulL Two other auditory bones have 

* This Hu also been published separately on « scale of 
I This hoi beeu published separately on a scale of in.keo 
J Continued frctu vol x. p. +4*' 
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appeared—the opisthotic (Op 0 ) and the minute eniotlc 
Ep.O); the latter attains a much greater sire before it 
fuses, in adult life, with the supra-occipital. The main 
part of the skull floor is formed by the large, laterally 
expanded basi-sphenoid, which above is excavated into a 
deep sella turcica for the pituitary body, and in front 
passes into the interorbital septum and the bony rostrum 


tr 



Fig * 5— Skull of Fowl it'he period of hntclnng(«<1evic«) pp parnplinn 


supporting it, being, in fact, firmly anthyloscd with the 
latter. A careful study of the earlier stages of develop¬ 
ment shows that only the upper part of this bone is really 
homologous with the basi-sphenoid, the lower part 
being the representative of the hinder part of the para- 
sphenoid. The basi-temporal (figs. 26 and 27, B.T), as 
this large membrane bone is called, is firmly anchylosed 
with the basi-sphenoid, the greater part of the inferior 
surface of which it completely covers, but is at this period 
still partially distinct from the representative of the an¬ 
terior part of the parasphcnoid (rigs. 26 and 27, Pa.S), 
the “basi-sphenoidal rostrum” so characteristic of birds, 
which is, however, united with the basi -sphenoid. 

In front of the depressed basi-sphenoidal region the basis 
cranu becomes much compressed from side to side, forming 
a large cartilaginous intenorbital septum, the representative 
of the prcpituitary part of the basi-sphenoid and the pre¬ 
sphenoid behind, and of the mesethmoid in front The 
walla and roof of the brain-case are completed by the 
squamosals, alisphenoids, panetals, and frontols; the 
latter also affording support to the fore part of the base 
of the brain by means of their extensive in-turned orbital 
processes. The orbito-sphenoids arc altogether absent at 



Fie. afi —Sectional view of the win. 1S.T, ban-temporal 


this stage, but at a later period are represented by two 
paira of insignificant ossifications above the postero- 
superior edge of the presphenoid in the membranous 
space marked x in Fig. 26. 

A considerable portion of the anterior or ethmoidal 
part of the interorbital septum is already ossified, forming 
the lamina perpetuitculans , or mesethmoid (M. Eth). 


In front of this the cartilage 13 continued almost to the 
end of the beak as the septum nasi (Fig 26, s. n), or wall 
between the nasal sacs, the upper margin of which is 
produced outward into a wing-like expansion, the alinasal 
cartilage (Fig. 25, Ain) pierced by the external opening 
of the nostrils (A. N). A further continuation of the same 
median cartilages is seen in the slender pre-nasal or basi- 
trabecular (Fig. 27, B. Tr). 

Within the nasal cavity are three pairs of cartilaginous 
folds, the almas.il turbinals represented by valvular pro¬ 
cesses of the ala nasi in some mammals, and the upper 
and lower turbinals. homologues of the structures bearing 
the same name in the higher class. The sole representa¬ 
tive of the middle turbinal is the flat hinder wall of the 
ethmoid looking into the orbit, and known as the pars 
plana (Fig. 25, p. p). 

There is one more point of importance to be noted with 
regard to the mterorbital septum, namely, the cranio¬ 
facial notch (Fig. 26, c.f n), a natural separation between 
the epi- and cerato-trabecular elements, and of great 
functional importance in the bird, where the beak is move- 
able upon a sort of | hinge formed by the premaxillae 
just above this point. 

The membrane , 1 bones of the face are yet to be con¬ 
sidered. The premaxill.e arc large bones partly fused 



Fig -7 —Tire same from bcne.itli lliPi, mxxilio palatine procou. 

together in the third line, and provided with well-developed 
nasal, palatine, and maxillary processes. On either side 
of the former of these backward projections are situated 
the nasals, processes from which come downwards and 
forwards to bound the alinasal cartilage posteriorly. The 
lacrymal is a largeish bone lying in the upper part of 
the front w.ill of the orbit, articulating with the nasal, 
and directed outwards and backwards. 

The bones of the upper jaw, or palato-maxillary appa¬ 
ratus, consist of two sub-parallel series, each 01 winch 
articulates in front with the premaxilla, and behind with 
the quadrate; in the outer scries are contained the 
maxilla, jugal, and quadrato-jugal, in the inner the pala¬ 
tine and pterygoid. All the bones in the former category 
are extremely slender—almost filiform, in fact; the pala¬ 
tines and pterygoids, on the contrary, attain a high degree 
of development, but neither they nor the maxilla develop 
palatine plates, the only rudiment of those structures 
being in the maxillo-palatine processes (Mx.Pa), flat plates 
of bone proceeding inwards from the maxillae beneath die 
palatines to meet the small, smgle vomer. The palate of 
the fowl is thus formed on the simplest schuognathous 
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The quadrate is a stout bone, having three well-defined 
processes, one forming the articular surface for the man¬ 
dible ; a second, answering to the otic process of the 
primitive suspensonum. articulates with the squamosal; 
and the third, or orbital process, projecting forwards and 
upwardSjis the pedicle or true apex of the mandibular 
arch. The otic process, besides articulating with the 
squamosal, bears a small facet for the prootic ; this, in 
many birds, is developed into a distinct secondary head. 

Immediately behind the quadrate is seen the large 
tympanic cavity; this is banded above by the supra-occi- 
pital and squamoid, below by the bisi-temporal, behind 
Dy the ex-occipital, and in front by the basi-sphenoid ; it 
sends into the latter a diverticulum,the anterior tympanic 
recess, and a second or posterior recess into the supra- 
occipital, through the dipltic of which it is continuous, as 
in the crocodile, with the tympanum of the opposite side. 
The fowl resembles the ostrich, and differs from most 
other birds in being wholly devoid of a tympanic bone. 

The lower jaw consists of the same elements as already 
described in the snake, except that the coronary is absent 
In the fowl, though present in most birds ; 111 this stage 
the five bones (articular, angular, supra-angular, dentary, 
and splenial) are perfectly distinct, and Meckel’s cartilage 
yet remains of considerable size. 

The upper part of the hyoid arch is separated, as in the 
snake and frog, to form with the stapes a columtlla anus. 
From the oval, irregular, plug-like stapes proceeds a 
slender rod of bone terminated by a tnradiate cartilage, 
of which the slender antero-infenor bar is the mfra- 
stapedial, the broad somewhat expanded central segment 
the extra stapedial, and the postero-supenor bar the 
supra-stapedial. The latter is connected by an oblique 
bar with the extra-stapedial. The stylo-hj.il is repre¬ 
sented by the free end of the infra-stapedial. 

The tongue-bone consists of a body made up of glosso- 
liyal (formed by the union of the lesser cornua), basi-hyal, 
and basi-branchial (uro-hyal) arranged in a linear series; , 
and of two pairs of cornua, the anterior or cerato-hyals, 
very small, and forming more lateral projections to the 
body, and the posterior or epi- and cerato-branchials 
(thyro-hyals), long and elastic, and embracing the occi¬ 
pital. 

The development of the fowl’s skull has been worked 
out os far back as the fourth day; but even at that early 
period, when chondrification is only just beginning to set 
in, it is impossible to demonstrate with certainty the 
distinctness of many regions which are perfectly separate 
at corresponding stages in the lower types. At the period 
mentioned, the indifferent tissue of which the trabecule 
are formed is perfectly continuous with that of the invest¬ 
ing mass, and this again with that of the auditory cap- 
soles. When, however, the process of conversion into 
cartilage is complete, the apices of the trabecula; become 
perfectly distinct from the investing mass, and form .1 
pair of backward-turned horns (often called the lingula 
sphttwiddles) on either side of the pituitary space. The 
ear capsules, on the contrary, remain as undistinguishablc 
from the para-chordal region after chondrification as 
before, ana only acquire distinctness by ossification. I 
This rapid process ot fusion which takes place equally j 
between the masses of indifferent tissue constituting 1 
the primordial skull, in the subsequently formed tracts 
of cartilage, and in the various ossifications of a still later 
period, renders the study of the bird’s skull one of the 
most difficult problems of craniology. 

The manner in which the hyoid arch is developed has 1 
been worked out more exactly m the house-martin than m 
the chick, in which, however, the process is essentially 
Similar. At a very early period the upper end of the arch 
grafts Itself on to the auditory capsule, and at the same 
time becomes split up into three portions. The proximal 
of these constitutes the columella, a plug of the auditory ■ 
capsule being before long cut out around its attached end 


to form the stapes. The middle is the stylo-hyal; it is at 
first connected to the columella by a tract of tissue, but 
afterwards fuses with the infra-stapedial element of the 
latter. The distal portion never becomes chondnfied in its 
upper portion, resembling in this respect the correspond¬ 
ing structure in man (the stylo-hyoid ligament), but below 
forms the lesser cornu of the hyoid bone, or ccrato-hyaL 

The mode of formation of the complex basi-sphcnoidal 
region is, perhaps, the most important point which yet 
remains for consideration. No endogenous ossification 
takes place in the cartilage of thts part of the basis 
cranu, but a pair of symmetrical ossitic centres make 
their appearance in the thick web of perichondrium 
which underlies it, a third (median) centre appearing at 
the same time m front of the other two in the fibrous 
tissue below the ethmoidal cartilage. These ossifications 
together represent the dagger-shaped paraxphenoid of the 
frog; the anterior is commonly known as the basi- 
sphenoidal rostrum ; the posterior pair, coalescing, form 
the basi temporal. Before they unite, however, ossification 
extends from them into the overlying cartilage, and thus 
the true basi-sphenoid is formed in a manner perfectly 
unique among vertebrata. 

THE NEW VINE-DISEASE IN THE SOUTH. 

EAST OF FRANCE * 

II. 

I_I AVING thus far studied the spread of the new vine- 
-*■ A disease and the extent of the ravages committed by 
the Phylloxera, it is time to turn our attention to the 
insect itself, and to state the results of scientific observa¬ 
tion of the manner m which it attacks the vine rootlets, 
and the various circumstances and conditions which either 
favour or retard the development of the disease. 

The Phylloxera is a very minute insect, measuring, 
when fully grown, not more than i-33rd of an inch m 
length. Its most striking feature is its proboscis, which 
lies in a sort of groove on the under-side of the insect, 
and with which it pierces the roots on which it feeds. 
1'his proboscis is very slender, and appears to be formed 
of three tongues, a greater one in the middle, and two 
more slender and shorter, on the two sides of it j it 
resembles a brown thread bending round and inserting 
itself in the tissue- The base of the proboscis is a sort of 



The Phylloxera. 

Ilat and sharp-pointed blade, composed of brown parts 
which prolong themselves into the tongues. The animal 
raises this blade a little in applying its proboscis to its 
food. The length of the sucker is equal to about half that 
of the body of the Phylloxera, which does not bury more 
than half of it in the bark of the roots. By this sucker 
the insect fixes itself to the spot which it has chosen, so 
that it can be made to turn upon it as on a pivot. In 
colour the Phylloxera, during the summer at least, is 
yellow, but in the late autumn it turns to a copper-brown 
tint, which lasts through the winter The active life of 
the Phylloxera lasts from the beginning of April till the 
latter half of October. The insect hibernates through 
the other months, though previous to the commencement 
of hibernation the females who have laid eggs during the 

• Continued from vol x. p i°0 
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past season, die off, leaving only young insects, which, as 
we have said, turn to a copper-brown colour at this 
period, renewing their light yellow tint in the spring. The 
Phylloxeras do not increase much in numbers during the 
months of Apnl and May, but an extensive reproduction 
of the insect is clearly marked in June and July, while it 
assumes prodigious proportions in August and September, 
in the latter months often covering the root-shoots in a 
continuous mass, so as to make them appear completely 
yellow with their bodies. In oliserving tne spots attacked 
by the Phylloxera, two varieties of the insect—.1 winged 
and a wingless—have been generally found ; but it would 
seem (though on this point the reports before us are not 
quite clear) that the one is but a later development of the 
other. The wings of the Phylloxera do not appear to be 
capable of sustained flight, but probably help to carry the 
insect along from place to place when exposed to the 
action of the wind, for several specimens of the winged 
variety have been discos ered caught in spiders’ webs. Of 
course the winged Phylloxera spreads over the vineyards, 
which it attacks without any regard to the nature of the 
soil, whereas the wingless variety is much affected in its 
movements, and the extension of its ravages is largely 
determined by the quality of the ground and the nature 
of the obstacles to which it is exposed. Passing by, for 
the present, the observations made on this point, we may 
say generally that the insect would seem to have no 
burrowing power, but moves from place to place, from 
root to root, along the line of the fissuies which the soil 
presents. 

Iff. Maximc Cornu, as a result of his observations, has 
come to a conclusion contrary to the most commonly 
accented theory of the cause of the disease of the vine, 
vvhicn attributes it to the absorption of the sap by the 
insert, and holds that the Phylloxera docs not divert the 
sap to its own body, basing his conviction on his observa¬ 
tions as to the length of the portion of the sucker buned 
in the rootlet compared with the thickness of the bark 
He considers that what the Phylloxera really feeds on is 
the contents of the cellules of the bark, and perhaps of the 
cambium layer An exaggerated power of absorption has, in 
his view, been attributed to the Phylloxera, and it would 
rather seem that the flagging and ultimate decay of the 
vine arises, not from the absorption of the nutritive 
elements by the insect, but from the formation of new 
tissues, which divert them from tlieir proper end to nourish 
abnormal growths These new tissues or swellings 
( tenjlemtnts) of the roots arc probably caused by an 
irritation of the cambium layer, the result of which is the 
hypertrophy of the excited part, while the formation of 
the swellings brings about the death of the rootlets, and 
through them the general decay of the vine A natural 
conclusion from these observations is that the health of 
the vine may be improved by any means tending either to 
produce fresh rootlets or to increase the absorption of 
nutritive elements by those already in existence, though 
the only true and radical remedy is to kill or drive away 
the Phylloxera itself. 

When a vine is first attacked by the Phylloxera, a 
change occurs in the external appearance of the rootlets, 
which, instead of being nearly cylindrical, exhibit the 
swellings we have just mentioned of different shapes, 
which are the first symptoms of the disease. The 
Phylloxeras may often be seen on their surface These 
swellings are hard, and of a greenish or yellowish, or 
sometimes of a deeper-coloured tint, according to that of 
tbc external coat of the root when they arc lull of sap, 
but when they rot they become black and flabby, and 
eventually dry up altogether. 

It is interesting to examine and compare in the same 
root the structure of the part above the swellings with 
(hat of the swelling itself, as by these means one can 
come to a definite opinion, by comparing the diseased 
with the healthy part, as to what are the new elements 
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which are developed, and what are the characteristics of 
the altered parts. By making a transverse section above 
a swelling in the vine, the structure is found to be that 
of a normal root-shoot; and, with the aid of a microscope 
magnifying 60 diameters, the following appearances may 
be observed:—(1) On the outside the external coat 
(1 touche subbreuse) composed of flattened cells, arranged 
in rows and brown on the outer side . this tissue peals off 
in layers of a brown colour, and it is this that gives the 
rootlets the yellow or brown tint they show according to 
its thickness. (2) The cortical parenchyma, composed of 
polygonal cells, full of starch, some of which, larger than 
the rest, scattered about here and there, contain bundles 
of raphides, long crystals parallel to each other. These 
two constitute the cortical coat. (3) The woody portion, 
composed of fibres and vessels, occupies the centre, and 
is divided into three, four, or five woody sectors, and 
between each two of these is a medullary ray—there is no 
definite pith. (4) Embracing the woody tissue and in 
contact with the cortical coat is the cambium layer, the 
flattened cells of which, with their thm walls, fall of a 
thick plasma and always destitute of starch, form on the 
one side the cortical and on the other the woody 
tissue. The general contour of the section is circular. 
To turn to the swellings.—The increase in diameter is 
duo to the formation of new elements, partly cortical, 
partly woody, the cortical parenchyma becoming much 
thicker, but otherwise resembling the healthy tissue. It 
is different with the woody tissue the woody rays assume 
very irregular outlines, and swell m all directions unevenly 
beyond the limit of the single concentric circle which 
terminates them with its circumference, in the healthy 
state. The development of the cambium layer Is also 
abnormally increased, and there seem to be no vessels in 
the new wood formed under these conditions. 

This altogether anomalous anatomical constitution 19 
in itself a refutation of those who even now hold that the 
swellings are the result of normal growth. They really 
are a purely local hypertrophy produced by the direct 
action of the parasite. 

It is of great importance to the discussion of possible 
means of extirpating the new insect, to investigate the 
method it employs in getting from place to place and so 
spreading its ravages Putting aside as obvious the 
movements of the winged variety, which, as we have said, 
seems to be borne to fresh spheres of mischief by the wind 
without any direct effort of flight on its own part, we come 
to the wingless insect Observation shows that the wing¬ 
less Phylloxera progresses both along the surface of the 
earth and follows also the hne of the roots or the fissures 
of a crumbly or broken soil. And first, to deal with the 
surface-movements of the insect, they appear to be 
extraordinary occurrences, the results of the concourse of 
altogether special circumstances, for the exposure to the 
air and to the sun’s rays is very unfavourable to the 
Phylloxera, which m the dry air dies of desiccation, 
as may be easily shown by leaving exposed a root 
covered with Phylloxera. It would seem, therefore, and 
observation supports this idea, that the reason of the 
surface-movements of the insect lies in the fact that In 
getting from vine to vine, or sometimes from rootlet to 
rootlet, it encounters obstacles which, not being a 
burrowing insect, it cannot overcome, and therefore front 
unwelcome necessity it has to mount to the surface, though 
only to bury itself again when the next fissuTC shows 
itself, leading to a fresh and unattached part With 
respect to the movements of the parasite underground, 
some elaborate observations have been made by M. 
Duclaux, and it is worth while to examine his results. If 
one were to ssk himself, a priori, which kind of soil 
among those that prevail in the south-east of Franco 
offers the greatest difficulty to the movements of tho 
Phylloxera, the answer which would inevitably suggest 
itself would be that the sandy varieties are the Tteast per- 
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meable by It. A clayey soil offers, as observation proves 
no less than reason, great facilities to the passage of the 
insect, which is not hindered by its slippery nature when 
wet, for it can walk without difficulty up the vertical sides 
of a glass bottle. Such a soil cracks everywhere in 
drying, and forms fissures in all directions, vertical 
and horizontal, thus laying bare the roots of the vines 
in many places; moreover, the digging and dressing 
of the vine leaves the soil in lumps about the roots, sepa¬ 
rated by numerous chinks which afford every facility to 
the passage of the insect. A calcareous soil generally 
resembles a clayey one with respect to the means it 
affords for the movements of the Phylloxera; it is only 
when the limestone it contains is disseminated through it 
in the shape of sand or small gravel that a calcareous soil 
st all resembles in its properties a sandy formation. This 
latter kind it is, which, being always dry, always well 
settled, constantly enveloping the roots on all sides, puts 
great obstacles in the way of the circulation of the insect, 
which can find no chinks large enough for its purposes 
underground, while on the surface it gets entangled in its 
movements like a fly in a dish of honey. A soil formed 
of large pebbles cemented together with clay will not, how¬ 
ever, be favourable to the Phylloxera, for it does not crack 
like the purely argillaceous formation ; and though the 
vine, which can push its way every where, does so there also, 
the insect cannot A very little clay more or less serves 
to give very different properties to the earth from the point 
of view of the Phylloxera, and hence it is that one can 
explain a phenomenon often noticed, namely, a small 
portion of a vineyard remaming in a flourislung condition 
in the midst of general decay. A close examination of 
the soil in these cases removes all cause for wonder, for a 
lump of damp earth taken from the diseased quarter and 
pressed between the fingers may be worked and moulded 
like dough, while a piece taken from the healthy part 
crumbles and is less tenacious. Were it otherwise at all 
doubtful, figures would show that the vines in the south¬ 
east of France are healthier or the reverse, according as 
the sod is less or more clayey. Thus a physical analysis 
of some earth taken from a vineyard of M. Faucon, at 
Gravcson, where all but one little plot was subjected to 
the attacks of the Phylloxera, gives the following re¬ 
sults .— 

Healthy part Diseased pait. 

Water ' . . 2 25 320 

Nitrogen on 012 

Sulphate of calcium o 62 o'42 

Chloride of sodium I IS o 18 

Carlionsle of calcium 49 00 42 00 

Siliceous sand 23 50 10 20 

Clay 17 75 37 So 

Organic substances and errors j ^ ,« 

of analysis J 5 * 



Among the different varieties of soil which arc more or 
less favourable to it, the Phylloxera as one would suppose 
without observation shows traces of its presence in a 
poor dry and shallow soil first of all, then in clayey 
damp ground, and after that m calcareous tracts, according 
to the degree of difficulty which vines, planted in these 
soils, present to its operations, eventually, in the same 
way, the disease shows itself in other kinds of earth, with 
a rapidity or the reverse which is in proportion to the 
amount of strengthening juices which the vine can imbibe 
from them, and the obstacles which the insect meets with, 
till at laat no vines are left intact but those which are 
planted on a soil impenetrable to the parasite. This 
phenomenon, if such it may be called, of the disease, will 
•erve to explain, what we have already discussed m a 
former article (vol. x. p. 503), the spread of the disease 
In its earlier years, and the great and alarming In¬ 
crease of the extent of territory affected in 1867-1868. 
Regarding the observations just made, we can see that 


probably the Phylloxera was spread over the whole 
area of the two departments of Vaucluxe and Bouchcs- 
du-Rh6ne, which in the two last-mentioned years 
were so formidably damaged in their vineyards, as 
early as 1865, when the disease only app.mtd on the 
plateau of Pujaut. The alternative hypothesis, that the 
disease radiated from a central point at Pujaut, presents 
great difficulties, as it does not allow sufficient time for 
the emigration of the insect to the points where it ap¬ 
peared in 1867-1868, while it makes it leave a district 
not in any way exhausted, disregarding the known habits 
of the Phylloxera. It would seem, therefore, that we may 
put aside any idea of a progressive irradiation of the 
disease around a single centre, and explain existing facts 
by attributing them to a general dissemination of Phyl¬ 
loxera, before 1866, over the territory lying along the 
valley of the Rhone, between the Drfime and the sea, 
though the insect only showed traces of its presence 
according to the nature of the soil in different parts, in 
some sooner, in others later. Wc may, indeed, regard 
it as almost certain that the disease began with the 
invasion before 1865 of a vast surface, in which different 
points have shown the traces of the insect’s presence suc¬ 
cessively, and that from a cause analogous to that which 
shows us, when an island emerges from the sci, its 
highest peaks appearing first, the others afterwards, in 
the order of their altitude. By the use of this illustration, 
supplied by M. Duclaux, wc can set before ourselves a 
graphic picture of the history of 1.865, >866, 1867, and 
1868 m the vineyards of South-eastern France 
We will not dwell at any length on the different 
attempts at treatment of the disease, as they have more 
practical interest for those who live in vine-growing 
countries. Many of these attempts have been failures, 
owing to their having been based on false h> pathoses as 
to the origin of the disease of the vine. When, in July 
1868, M. Planchon discovered the Phylloxera, attention 
was naturally turned to the employment of insecticides, 
but the difficulty lies, not in the discovery of n substance 
fatal to the insects and harmless to the vine, but in its 
application underground to all the parts attacked 11 was 

soon found that tho 3 e insecticides, at least, which are 
insoluble in water, cannot be applied generally to the scat 
of the disease, and this fact led to the trial of immersion, 
in the hope that, instead of being like many remedies 
suggested, only partial, serving merely to delay the death 
of tne vine, it would prove a radical means of cure. M 
Faucon was Ihe first practical vine-grower to employ 
immersion, as distinguished from the mere watering ol 
the vine ; but this method, though entirely successful in 
his case in the parts where it was applied, is ubwously 
not capable of universal adoption. 1 lie physical con¬ 
formation of the soil, tho absence of a water-supply from 
any river, and the fact that the finest vines grow on 
slopes, which arc not of course amenable to this treat¬ 
ment, to which we may add ns great expense, except in 
very conveniently situated distnrts, make it only practi¬ 
cable over limited areas. The remedy, therefore, whi< U 
is to eradicate the Phylloxera and restore to France her 
full supply of wine, the national drink and the great 
source of national inatenal prosperity, is still undis¬ 
covered. Science throughout France is striving its 
utmost to discover the potent method of destruction of the 
Phylloxera, little doubting that some such there is. The 
thought of thinking minds engaged on this subject should 
be like that to which M. Faucon so eloquently give, 
utterance“ When we feel that we are threatened, and 
see that we are already attacked, have we no other 
resource than feverish attempts, barren lamentations, or a 
resigned submission ? Yet help never comes but to those 
who deserve it, and who, in wrestling with the plague by 
which they are attacked, are obeying, whatever bigoted 
minds may think of it, the strict call of duty nay, we 
may say a command of heaven itself.” 
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EARLY OPENING OF KEW GARDENS 

O UR readers are no doubt aware that a movement has 
been set on foot for the earlier opening of Kew 
Gardens, a step which, if taken, would, we believe, wholly 
alter the character of that institution. It Would, we feel 
assured, seriously interfere with all scientific work, and 
with the uses which we hope will one day be made of 
the gardens in the mornings by science schools. More¬ 
over, we doubt if there exists any general desire for 
their early opening,? and are inclined .to believe that 
the movement is quite local in its origin and extent On 
this subject we are glad to quote the remarks in a recent 
number of the EcoMomt r/, both on account of their per¬ 
tinency and force, and because we rejoice to sec the true 
interests of science advocated by papers not professedly 
scientific .— 

“ The question has been mooted of late whether the 
Royal Botanic Gardens at Kew could not be opened to 
the public at an earlier hour than the present time of 
1 p.m. A little reflection will enable those who ask this 
question to 'perceive that it can scarcely be answered in 
tne affirmative without inflicting a serious injury on the 
real utility of the gardens and on the public service. In 
the first place, all the real work of the gardens has to be 
done during the hours when they are closed to the public. 
As it is, this time is barely long enough for the duties 
which have to be performed in it. To open the gardens 
in the morning would require a second staff of gardeners 
and workmen, as strong, or nearly so, as the existing one 
Even with this extra assistance and this greatly Increased 
cost, the work could not be as well executed as it is at 
present. In the next place, as the name of the gardens 
implies, they arc botmu gardens. Besides those who 
ordinarily frequent the gardens for pleasure, there are 
many artists and scientific men who visit them for 
purposes of study; the only time when they can do 
this with advantage is before the general public are 
admitted. 

“Of late the public has cotne in rushes of 12,000 to 
60,000 in a day. If only 10,000 persons were in the 
gardens in the forenoon, all work would necessarily be at 
an end, and it would be impossible to maintain the exist¬ 
ing character of the place. As it is, the Botanic Gardens 
at Kew .ire more accessible to visitors than any other 
public institution. Week days and Sundays alike the 
gates stand open. At the British Museum and the 
National Gallery—between the hours of opening which 
and the gardens at Kew comparisons have been drawn— 
there are many hours and even days when those institu¬ 
tions are necessarily closed to the public for purposes of 
cleaning, putting in order, and making good the results 
of the wear and tear of the enormous traffic. But if the 
heads of those institutions had, like the Director of the 
Royal Gardens at Kew, to glow what they exhibit, they 
would doubtless require many more close aays than they 
do at present. 

“ Nor is it merely the work of maintaining the gardens 
and grounds 111 their present efficiency which has to be 
earned on in those hours during which the gates are 
closed to the public It should not be forgotten that the 
Royal Gardens at Kew have performed services to the 
British Empire which no other public institution could 
undertake. The successful mtroduction of the Cinchona 
tree into India (a resource to that country the importance 
of which cannot be over-estimated), the efforts being 
made at the present time to procure fresh and improved 
coffee for Ceylon-—to single out only two from a host of 
similar instances in which the Director of Kew Gardens 
has freely placed his botanical science and invaluable 
practical knowledge at the service of the public -will 
show how diversified and extensive the operations of the 
gardens are To prevent these being earned out as they 
are at present, would be a serious injury to the public 


service. The present Director, Dr. Hooker, and his 
father. Sir W. T. Hooker, who held the same office before 
him, nave done everything in their power, consistently 
with the proper maintenance of the gardens in due 
working order, to facilitate the use of them by the public 
generally; and in the interest of science as well as for the 
prosperity of the gardens, it is to be hoped that the 
public will see the desirableness of being satisfied with the 
present very ample allowance of opportunity for visiting 
the Botanic Gardens at Kew, and that they will not 
insist on acting over again the fable of the goose and the 
golden eggs for the sake of a little present pleasure." 


THE GEOGRAPHICAL DISTRIBUTION OF 
AURORAE 

I N an interesting paper in Petermann’s HiiPuilungt* 
for October, Prof. Fnti gives the results of his 
extensive researches on this subject The investigation 
is beset with difficulties, not only from the deficiency of 
observations, but from their irregularity. While some 
observers content themselves with noting only the more 
remarkable displays, others register the faintest light to 
the north as an aurora. One observer continues his 
observations for tens of years, while another, whose xeal 
has been roused during a period of maximum frequency, 
allows it to cool when a minimum, with its rare and 
feeble displays, again returns. The research is further 
complicated by the fact that the appearance is not only 
dependent on latitude, but undergoes a periodic change, 
which in the region of most frequent display manifests 
itself less in diminished number than in diminished 
intensity of aurora; and because in some places the 
phenomenon is far more frequently concealed by a cloudy 
sky than in others. 

As far as possible to eliminate these sources of error, 
Prof. Fntz compares the mean number of observations 
for any given place with the mean for mid-Europe be¬ 
tween 46“ and 55" lat. (or between the English and 
Scotch boundary and the Alps) for the same period, by 
the following formula 

m = - c -?~- 28t u 

172 E E 

where M is the mean calculated frequency for the given 
place, C the total number of aurora in the author’s cata¬ 
logue for mid-Europe from 1700 to 1871—4830, B the 
number of aurora for the period of observation for the 
given place, and E the number from the author’s cata¬ 
logue for mid-Europe for the same period. Thus, for 
example, he calculates for Christiania - 

1837-1854 B - 529 E — 581 M - 25-5 

1855-1870 B — 436 E = 568 M — 21-9 

1837-1870 B = 965 E « 1,149 M — 23-3 


As wc have already remarked, a complete agreement 
of the different mean values is not to be expected, both 
on account of errors of observation, and from the various 
local influences of climate and situation. Professor 
Fritz gives tables of the numbers of observed aurora, and 
calculated values of M for upwards of 200 places in 
Europe, Asia, and America ; and from these, proceeds to 
lay down on a chart of the northern hemisphere a series 
of curves of equal frequency of auroral display, which 
he calls tsochasmert. He discusses with great care die 
probable value of the observations, and lays down the 
curves so as to include < 5 n either side of them as many 
observations above as below the required value. But a 
few instances ^will make his method clearer than any 
description. 

The zone M - o-i passes through the southermostpart 
of Spain, through Calabria, and just north of the south 
coast of the Black Sea, through die Sea of Aral and 
Lake Balkchash, south of Saghalien and the Kurile 
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Islands, north of the Sandwich Islands, through the 
southern point of California, through Mexico and Cuba, 
and just north of Madeira. In fact, through its whole course 
it lies just south of the isoclmic line of 6o° inclination and 
between this and that of {0° ; a fact forcibly illustrating 
Prof. Fritz’s remark that the isochasmic curves lie nearly 
parallel to those of equal magnetic inclination. For this 
curve we have for the value of M in Madeira, Cadiz, 
Naples, Smyrna, Tenenffe, and Cuba 01, for the Azores 
o 1 it, for Barnaul 07, and Ncrtschinsk o6. 

ft is well known that both in ancient and modern tunes 
polar lights have been seen occasionally south of this line, 
as for instance in 'the year 502 at hdessa, in 1007,1098, 
and 1117m Syria, in 1621 at Aleppo, and in 1872 over 
most of North Africa and India. 

North of this line their frequency rapidly increases, 
and we have M — 1 beginning at Bordeaux, through 
Switzerland and north of Cracow, south of Moscow and 
Tobolsk, and north of Lake Baikal, through Udsk and the 
southern point of Kamtschatka, through northern Cali¬ 
fornia and the north of Florida. For the values of M 
for this zone we have for Perpignan, Marseilles, Bordeaux, 
La Rochelle, and Viviers, a mean of ri, for Moscow i, for 
Tobolsk o - 9, Barnaul 07, and Sacramento o 8. Singularly 
enough, probably from climatic or other local causes, the 
value of M for New Orleans is only 0S4 

The zone for M ■=- 30 passes through the north coast of 
Ireland, through Scotland near Fdinburgh, through the 
White Sea and the Gulf of Obi, where it attains a lati¬ 
tude of 70°, and then tends a little southw.ud through 
Wcrchni, Kolymsk, and the Bay of Anadyr, near Sitcha, 
Cumberland House, Quebec, and the north coast of Nova 
Scotia, to the north coast of Ireland. 

North of this the frequency of aurora rapidly increases. 
The zone of M -- 100 passes through the Hebrides, 
Shetland, near Dronthonn and Wardon, through Nova 
Zembla, across Behring’s Straits, just south of the Arctic 
Circle, south of Lake Athabasca, through Hudson's Bay, 
and just nortli of Newfoundland. 

Only a little further north we reach a zone of maximum 
frequency, beyond which the intensity of auroral display 
again declines, contrary to the old idea that its intensity 
increased up to the poles. 1 Ins zone passes just nortli of 
Faroe and of the North Cape, through the northern part of 
Spitsbergen, and just north of the Siberian coast, near 
Point Barrow, Great Bear Lake, and Nain on the coast of 
Labrador. Iceland, Spit/bergcn, and Gieenland he con¬ 
siderably to the north of this zone, and aurora; arc not 
there so frequent, nor especially so brilliant as at Faroe, 
the north coast of Norway, and Labrador Of this l’rof. 
Fritz adduces much evidence, and in addition draws 
attention to the important fact, that white south of this 
zone of maximum frequency the arches arc generally 
north of the observer, from tnc north of it they appear to 
the south, and upon it, indifferently, north, south, or 
overhead. 

It will Ire noticed that the system of curves tends strongly 
southward in North America, while in the Atlantic and 
Pacific Oceans the curves pass rapidly northward and 
reach their highest latitudes m Central Asia. This is 
borne out by the fact that the great aurora; of Aug. 2S 
and Sept. 1. 1859, were not noted in the meteorological 
registers either of Ncrtschinsk, Barnaul, or Jekatennburg, 
nor were they seen at Tigris in Yozgat (39" N.), Mosul 
(36° N.), or Knarput (33 0 N.); whilst in the Atlantic Ocean 
they were visible at least to 12" N., in Africa to St. George 
del Mina (28° N.), and in America during the maximum 
they were frequently observed in the Antilles (20° N.) 

The geographical extent of great displays of polar 
lights is very significant. That of Sept. 1, 1859, was 
visible in the Sandwich Islands (20° N.), Sacramento 
(20° N.), San Salvador (13" N.), in the whole Atlantic 
Ocean to 12° N., in Western Africa to 14° N., and in the 
Whole of Europe. At the same time the southern lights 


were seen m Australia, South America to 33” S , and in 
the Indian Ocean to 39 0 S. 

For the southern hemisphere there arc as yet too few 
observations to calculate the distribution as has been 
done for the north. For Ilobarton (43’ S.) M ■=■ 6, and 
for Melbourne 15. In low latitudes they have been seen 
at Cusco (12" S.) in 1744, at Rio Janeiro (23 0 S.), 1783, 
at Bloemfontein (29" S.), and Vaal-Fluss (28" S ); in Africa 
and at Reunion and Mauritius in 1870 and 1872. 

Dr. Fritz remarks that lus zone of greatest frequency 
nearly coincides with that given by Munckc (m “ Gehlcr’s 
Worterbuch), and that the whole curve-system has great 
similarity to the zone-system of Ioiomis in .S tilt man's 
Jourtttil, voL xxx. The curves cut the magnetic meridians 
in most places at right angles, and are very similar to the 
isoclmic curves constructed by Hansteen m 1780, while 
they noticeably deviate in places from those of Sabine of 
1840, and approximate, at least in the- best determined 
portions in East America, the Atlantic Ocean, and Europe, 
with the isobanc curves of Schouw. It may here be 
remarked that the curves of increasing ficqucncy in the 
Atlantic Ocean tend towards the point of lowest baro¬ 
metric prcsurc. 

It is also notu cable that throughout the greater part of 
the northern hemisphere the curves tend to follow the 
form of the continents, and the limits of perpetual ice 
which depend upon it, and Prof Fritz points out that in 
mean latitudes the magnetic meridians and the direction 
of visibility of the aurora are coincident, and are mostly 
(viz., from the Atlantic Ocean to the Asiatic Icy Sea) 
normal to the limit of ice. The greatest deviations from 
this rule exist in places where the ice-limit is most irre¬ 
gular, as, for instance, in Hudson’s Bay and the Gulf of 
Labrador. It may here be noted that at Fort Franklin, 
Fort Normann, and Wardoehus the northern lights begin 
in spring to be seen most frequently in the south at the 
same tune as the ice-limit deviates furthest m the 
same direction. At Bossekop, according to the report 
of the Scientific Commission, the northern appearances 
are to the southern ones as 3 6 to 1 during the four Last 
months of the year, but only as 2 to 1 in spring. 
Wiangel, from Ins observations on the coast of the 
Arctic Ocean, concludes that the freezing of the sea is 
favourable to aurora, but remarks that in the east of Asia 
the appearance is more frequent as the coast is ap¬ 
proached, and is most so during tbe increasing cold of 
November, while it becomes rarer in January, when the 
coast ice extends further to the northward M'Clintock 
notices that aurora was most frequently visible when 
water was in sight, and Ilaycs, that it was more fre¬ 
quently seen in the direction of some piece of oj>en water 
than of the magnetic north. These observations would 
rather support a belief common in Scotland that the fre¬ 
quency of the aurora varies with increase and decrease of 
the Greenland ice, and render it probable, at least, that 
ice-formation is one of the most prominent local influ¬ 
ences by which auroral distribution is affected. It seems 
not unlikely that the neighbourhood of the Alps may 
influence the frequent displays 111 North Italy. These 
and other points, however, require more systematic obser¬ 
vation, and it is especially desirable that some notice 
should be taken of the relative intensity of different dis¬ 
plays. II. R. P. 


EDWIN LANKES1EK, M D,E.K.S. 

I T is with gieat regret that we have to announce 
the death, from diabetes, on I'riday last (October 30), 
at Margate, of Dr. Lankcster, the Coroner for Ccntial 
Middlesex. 

Dr. Lankester was boin April 23,1814, at Melton, near 
Wood bridge, in Suffolk, at which latter town he received 
his early education and commenced his medical studies. 
In 1834 he entered University College, London, as a 
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medical student, and took the membership of the College 
of Surgeons, as well as the licentiateship of the Apothe¬ 
caries’Society, in 1837. In the year 1839 he graduated 
at Heidelberg, and was appointed lecturer on Materia 
Medica at St. George’s School of Medicine four years 
later. In 1845 he was elected to the Fellowship of the 
Royal Society, and five >ears afterwards became Professor 
of Natural History in New College, London. In 1851 he 
received the degree of LL.D. from Amherst, US; in 
1853 was made lecturer on Anatomy and Ph> siology at 
the Grosvcnor-place School of Medicine; in 1858, 
Superintendent of the Food Collection, and in 1862 
Examiner in Botany to the Science and Art Department 
of the South Kensington Museum In 1859 he was Presi¬ 
dent of the Microscopical Society, and in 1862 he was, 
after a severe contest, elected Coroner for Central Middle¬ 
sex, which post he retained until lus death 
For about twenty-five years Dr Lankeitcr was secretary 
of Section D of the British Association, of which he was 
one of the originators, being a most intimate friend of 
Edward Forbes, with whom, in his younger days, as a 
bachelor, he lodged in London. In conjunction with Mr. 
Busk, he for eighteen years edited the Quay tuly Journal 
of Microscopic Science, after which he did so with his son, 
Mr. E Ray L.inkcster, Fellow of Exeter College, Oxford 
Dr Lankcstcr’s contributions to scientific and medical 
literature arc very considerable. He edited the Natural 
History portion of the “ English Enc‘yclop.edia,” and con¬ 
tributed the article “ Rolifcia” to Todd’s “ !• ncyclop.edia 
of Anatomy and Ph>siology.” In 1849 he published a 
translation of Schleiden’s “ l*rinci|>lcs of Scientific Botany,’’ 
and, in 1859, of Kirchenmeistcr’s “Animal Parasites” 
In conjunction with Dr. Ix’thcby he contributed the article 
on Sanitary Science to the “ Encyclopaedia Bntannica.” 
Among his most popular works is the well-known “Half- 
hours with the Miscroscopc ” His contributions to this 
journal have been several, and, like all that he wrote, are 
marked by their admirable style and tone, as well as by 
the liberal spirit of modern scientific thought, which gives 
them an almost youthful freshness; we have, not less 
than others, to deplore the loss that has been sustained 
by ourselves in his premature decease. 

To those who, like the present writer, were acquainted 
with him, and had the privilege of passing many pleasant 
hours 111 his company, Dr Lankcster was alwtys genial 
and kindly, inspiring others with that hopefulness which 
was so marked a feature of his own character. He made 
many sincere friends, amongst whom was Hcnfrey the 
botanist, who named the genus of phnts (which is grown 
in many nursery gardens) Lankcstcna , after him It was 
his kindly spirit which directed his attention to questions 
of social organisation, and he always referred to the 
articles by himself, in the Daily JVeivs when a young 
man—on Medical Reform, as having been of assistance 
in the passing of Mr. Waklcy’s bill His remains were 
interred in the churchyard of Hampstead Church on 
Tuetday last. 


NOTES 

N&Ws concerning three of the Transit Expeditions is to hand. 
Advices from Capetown of Oct. 6 state that the German screw 
corvette Gazelle, bound to Kerguelen on the Transit Expe¬ 
dition, arrived in Tab’c Bay and left on Oct. 4. 1 he G a vile 
will viut the Croxette Islands, and proceed from thence to Ker¬ 
guelen. If -circumstances are favourable she will search for 
a warm current, supposed to exist between 60 and 80 east, 
and endeavour to reach Wilkes Land She will then visit the 
north and wait coast of Australia, the coast of Guinea, and 
several island groups of the Pacific. Lord Lindsay had arrived 
out and left tor MaurtUui in hts yacht, there to watch the transit 
of Venus. A Cairo correspondent of the Daily News, writing under 


date Oct. 20, sends a long account of the preparations mode by 
the Egyptian party. General Stanton, the Consul-General, has 
taken the greatest interest in the expedition, and put himself to 
considerable trouble to make everything smooth for the party 
and enable them to make all the necessary arrangements. All 
the Instruments have arrived safely, and Capt Browne, the chief 
of the party, has determined to erect his observatories on the top 
of the Moqualtam Hills, a distance of about three miles in a 
direct line from Shepheard's hotel They are about 600 feet in 
height and overlook the whole country Capt. Browne, who has 
been carefully observing the atmosphere, finds it free of moisture, 
at least about sunnse , which is most important, as the maximum 
altitude that will be observed will be only 15°. It is at present 
the mtention to form a camp on the top of the hill, the tents 
having been furnished by the Egyptian Government. Mr. Dixon, 
a civil engineer in Cairo, has been of graft assistance in the 
matter of transit. Capt. Abney was expected to leave for Thebes 
on the 26th. Admiral Ommaney hod arrived at Alexandria, but 
to wbat party he would be attached was not known. 

Tiik generally well-informed London correspondent of the 
Scotsman states that another Arctic Expedition will be despatched 
in the ensuing year under the auspices of the Government and 
the Royal Geographical Society. He believes that It is so far 
considered an accepted fact that the expedition will leave these 
shares in the spring of 1875, inasmuch as it has the approval of 
the Premier 

SoMK time since we pointed out the extreme inconvenience of 
the form and manner in which our learned societies publish their 
“ Transactions. ” Anyone who u not a Fellow, for example, of 
the Royal Society, and who may wish to possess a memoir, say 
on some physiological subject published in the " Philosophical 
Transactions," is probably debarred from doing so by finding 
that he must purchase with the memoir which he wants a number 
of others belonging to the most diverse subjects, pure mathe¬ 
matics being almost invariably one Wc advocated, as the 
common-sense remedy for this state of things, the sale of 
separate copies of each memoir We were not aware at the time 
that this was actually done by the I.innein Society. After 
the completion of the twenty-sixth volume of its “Transac¬ 
tions," it was decided by the Council that twenty-five separate 
copies of each memoir should be kept for sale. Probably because 
the arrangement is not generally known, the sale of the part of 
the “ Transactions ” is still as gooJ, if not actually belter than 
that or the memoirs which they contain The price is, however, 
proportionally higher, which may have something to do with this. 
Thus the part of the “ Transactions” containing Pro r . Owen’s 
memoir on the King Crab is sold to Fellows for 9 s , to the public 
for 12/. The corresponding prices of the memoir itself (of which 
no separate copies have been sold) arc 7 s. &/. and lor. But the 
part also contains another paper, the prices of which are 4 s. (sd. 
and fir. In one case all the available spare copies were purchased 
by the author. 

Wx are glad to be able to announce that a considerable portion 
of the galleries of the late International Exhibition at South 
Kensington, taken by the India Office, will be devoted to the 
display of Natural History collections of that department of the 
Government 'Hie fact of the collections having lieen kept in 
an unavadable form for so many years past has always been a 
great grievance to working naturalists, and has called forth many 
remonstrances, from ourselves among others. 

Mb. Richard LvdeKkcr, B A , of Trinity College, Cam' 
bridge, second in the First Class of Natural Sciences Tripos in 
1871, has been appointed to the Palaeontological Department of 
the Geological Snrvey of India in the room of the late Dr. 
Stolicxka. Mr. Lydekker left some month* since for India, 
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in company with tome friends, their expedition having the 
combined objects in view of sporting and die pursuit of natural 
history, and has passed most of the interval in Cashmere 
and Thibet, where he is believed to have mode very con¬ 
siderable collections—zoological, botanical, and geological. 

Mr. Martin, Senior in the Natural Science Tripos of 1873, 
was last week elected to a Fellowship at Christ’s College, 
Cambridge. 

Godfrey's Laboratory, Maiden Lane, Strand, in which the 
Hon. Robert Boyle worked out his phosphorus experiments, has 
been converted into a Roman Catholic chapel. 

Some of the Tam newspapers announced that M. Wurtz, 
Dean of the Faculty of Medicine at Pans, would be obliged 
to resign; the Figaro went so far as to give the name of the 
intended successor of the celebrated Professor of Chemistry 
—a M. Depaul. The rumour liappily has proved false, and 
was maliciously spread because a clerk employed in the office of 
the Faculty hod been dismissed for misdemeanour There is, 
however, to be a demonstration among the students in honour of 
M. Wurtz, who is a great favourite with them. 

TllK Professorship of Applied Mathematics anil Mechanism 
in the Royal College of Science for Ireland (Science and Art 
Department), vacant by the appointment of R. Ball, LL.D., 
F.R.S., to the Professorship of Astronomy in the Dublin Uni¬ 
versity, has been filled by the appointment of II, Hennessey, 
F.R.S. 

Du James ArjOHN, V R.S , has resigned the Professorship 
of Chemistry in the School of Physic attached to Trinity Col¬ 
lege, Dublin Dr Apjobn still holds the Professorships of 
Applied Chemistry and of Mineralogy in the University of 
Dublin. The Provost and Senior Fellows of Trinity College, 
Dublin, will, pursuant to the School of Physic (Ireland) Act, 
proceed on the 30th of January, 1875, to elect a Professor of 
Chemistry. There is a fixed salary of 400/ a year, with an 
additional payment of 100/. a year on condition that a numlier 
of Senior Sophisters nominated by the Bunar shall have free 
laboratory instruction. In addition the Professor has the fees 
for lectures and laboratory instruction, which ought to equal, 
at the lowest calculation, 400/ a year. The Professor will have 
the use of the college laboratory for analyses 1 paring on 
medical chemistry, such as medical and mcdico-legal investi¬ 
gations, and analyses connected with purposes of public health. 
Candidates arc required to send their names, with the places of 
their education, the Universities where they have taken their 
medical degrees, and the places where they have practised, to 
the Registrar of Trinity College, Dublin, and to the Registrars 
of the King and Queen’s Collego of Physicians in Ireland, 
Kildare Street, Dublin, on or before the 23rd of January, 1875. 

In accordance with the wishes of the Professors of the 
Medical School of Trinity College, Dublin, the Provost and 
Senior Fellows have resolved tliat a three months’ course of 
practical instructien m Human Histology shall he added to the 
curriculum for the degree of M.B , the same to be under the 
superintendence of Dr. Purser, King’s Professor of the Insti¬ 
tutes of Medicine, no/, has been voted to buy twenty micro¬ 
scopes, and we presume a room will soon be built for the 
purpose. 

The competitive system is making'doily progress' m France 
Four Commiuatrts dt Police being required, the Prefect of the 
Seine instituted a competition among the police-secretaries, and 
fourteen candidates offered themselves. A committee of exa¬ 
miners was appointed, the examinations have been held, and 
the candidates are awaiting the result, which wdl be issued 
very shortly. Up to the present time Commusau tt dt Pohct 
have been appointed at the discretion of the Prefect, only from 


amongst gentlemen holding the diploma of in Law, 

and secretaries of police are obliged to possess that qualification 
before being admitted to the examination. 

Each year the five Pans Academies—the Academy of 
Sciences, the Academy of Fine Arts, the Academy of Inscrip¬ 
tions, the Academy of Moral Sciences, and the French Academy 
—hold a general meeting on the 25th of October, the anniversary 
of 3 llrumaire, an IV. (25th October, 1795), the day when the 
French Republic published the law organising the National In¬ 
stitute. Dunng the Restoration the meeting was held yearly on 
the 24U1 April, the day when King Louis XVIII. returned to 
France, with the foreign troops, after the battle of Waterloo. 
When the Republic was proclaimed in 1848, a decree changed 
the date of the annual celebration to the 25th October, but 
when Napoleon III accomplished his coup d'.'tat, he appointed 
the 19th of August, which was continued to be the date to 187a 
The Republic being again proclaimed, the celebration was restored 
to the 23th of October Each Academy or Class of the Institute 
appoints successively the president of the meeting. The turn of 
the Academy of Sciences having come round this year, M. 
liertrand, who 11 the president in charge, was the chairman of 
the whole Institute. Ilia being a candidate for the perpetual 
secretaryship has given much interest to his presidential address, 
which was printed at full length in all the papera, anil largely 
approved. 

The Prc r ect of the Seme has appointed a Commission to 
inquire into the state of lightning conductors -which (are in a 
very imperfect condition on some public buildings—and the best 
method of testing their efficacy The institution of this Commis¬ 
sion appears to have been suggested by the corresponding com¬ 
mittee which was appointed by the British Association, and 
which existed during two yearn without any result. It is to be 
hoped that the Parisian Commissioners will he more successful. 

The Municipal Council of Fans will very likely ask from the 
Government an authorisation to establish industrial schools In 
that city. 

A r a meeting held a year ago in Islington, a large nnmber of 
influential gentlemen wcre”appointcd a committee to obtain for 
that large and important district a Public Library and Museum, 
under the "Public Libraries and Museums Act” A requisition 
to the vestry and overseers of the parish was circulated for signa¬ 
ture, and the scheme has, we believe, met with general approval, 
so that we hope soon to see it earned into efleet 

M. Faye has officially announced himself a candidate for the 
post of Perpetual Secretary of the Academy of Sciences, but 
the chances of M. Bertiand do not appear to have been greatly 
altered. 

There will be an examination at Sidney College, Cambndge, 
on Tuesday, April 6, 1875, and three following days, of students 
intending to commence residence in the following October, when 
(provided fit candidates present themselves) two scholarships will 
be awarded for natural science, one of the value of Col., and one 
of the value of 40/. The scholarship* will be tenable, under 
certain conditions, until the tunc of taking the B.A degree, 
or until promotion of others to greater value. 

A COPY of the crlometer, an instrument invented by Mr. W. 
Maraham Adams, B.A , late Fellow of New College, Oxford, 
for the purpose of illustrating elementary astronomy, Is to be 
placed In the Examining Department of the Boaid of Trade at 
Tower Hill, and also on board her Majesty’s training-ship 
Conway, at Birkenhead. Rear-Admiral Sir A. Cooper Key has 
we believe, signified bis intention of applying to the Admiralty 
for leave to purchase one for the Naval College at Greenwich, of 
which he is the president. 
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W* have just received* paper by Dr. Pietro Ptven, Professor 
of Zoology and Comparative Anatomy in the University of 
Genoa, entitled'." Contnbuzione alia storia natnrale del genere 
Selache,” in which that naturalist shows that the Roshlelgh 
Shark (. Polysprosopus rashletghauus) and the llrood-headcd 
dozer {P. mactr\ described os British by Mr. Crouch m his 
work on the fishes of our seas, are not, as Dr. Gunther suggests 
In his valuable Catalogue of Fishes in the British Museum, 
monstrosities of Selache maxima, but belong to a species found 
in the Mediterranean, Sctachc restrain (Macn), in which the eyes 
arc situated at the bang of the elongate, narrow, nasal snout, 
instead of near the point of the short snout, as they are in 
S. maxima 

Wl have received a little book with a very long title, pub¬ 
lished by Mes^ Ward, I-ock, and Tyler, ltiscalled “Arcadian 
Walks and Drives in the North-west Suburbs of London, lor 
the Pedestrian, Carriage, Horse, and Bicycle,” and contains a . 
variety of hygienic and other hints to pedestrians, and forty-two 
schemes of walks and drives in the north-west district, together 
with notes on the fauna, botany, &c., of the localities visited. 
This “ booklet" would lie much unproved and rendered more 
generally useful by the addition of a map. 

A grfat deal of Interest is attached to the last report of Dr 
King, the superintendent of the Calcutta Botanic Cardens, for, 
besides the usual details as to the exchange of plants and seeds 
with the Royal Gardens at Kew, and other similar colonial and 
foreign establishments— which exchange, by the way, has not been 
a light affair, Inasmuch as from April 1873 to March 1S74, 
12,812 plants and 2,532 parcels of seeds were sent to various 
parts of the world—we have satisfactory accounts of the culti¬ 
vation of the mahogany tree, the ipecacuanhn, and the Para 
rubber tree. The former, os is well known, is a native of 
Central America and the West Indies, but there are, as Dr. 
King tells us, a good many old mahogany trees about Calcutta, 
which, however, rarely if ever yield i>erfect seed, so that fresh 
plants have been obtained direct from their native country lie 
says, further, that “ it has been abundantly proved that the tree 
will thrive in most parts of Bengal, and;that the Indian grown 
Umber is valuable.” There are fine mahogany tree, in the 
gardens at Snharunporc and Madras, anil Dr King doubts not 
that it will grow admirably 111 almost any part of India in 
situations free from frost, and where a little moisture can be 
secured in very dry weather. Of the few trees that were left 111 
the Calcutta Botanic Gardens after the Inst cyclone in 1867, the 
mahoganies are by far the finest, they were planted about eight 
years since, and are now from 8 to 11 4 ft. in circumference, 6 ft 
from the ground. The quality of the wood of some of the 
trees blown down in the cyclones of *864 and 18G7 was found 
to be excellent. Such, then, are the prospects'of the successful 
acclimatisation of one of the most valuable furniture woods 
known 1. so valuable indeed is it in European commerce, that 
about 40,000 tons are annually imported into Great Britain from 
Honduras, Jamaica, and San Domingo So far as the increase 
of the ipecacuanha plants unconcerned, the propagation l»y root 
and leaf-cuttings has been so successful that there Is at present 
a stock of 63,000 living plants ; whereas only four years since 
there were but Inelvc cuttings at the Cinchona Gardens, and 
seven out of these twelve were afterwards accidentally destroyed. 
Then again, with regard to the most valuable of all the india- 
rubber producing plants, namely, that of Para—the l/cvea bran- 
licusis —six plants of which Dr King took with him from Kew on 
his return to India in November last, we arc told that nlready a 
few plants have been raised from cuttings taken from these six 
plants, and before the lapse of another year Dr. King hopes “ to 
be able to report a considerable ,Increase.” The advantages to 
be obtained by the successful Introduction of these trees into 
India are many, for besides the great sujiertority of the rubber 


over that obtained from the East Indian figs, the principal of 
which is Ficus dost tea, and consequently a higher market value, 
it will add to the Indian revenue by establishing a course of 
regular industry by a systematic tapping of the trees, and It will 
perhaps, to some extent, relieve the figs from a continued strain 
upon them, and probable future exhaustion. 

In a recently issued report on the trade and commerce of 
Java, we read that the total amount of Cinchona trees of all 
sizes and ages growing in Government plantations at the end of 
1872 was 1,705,542, and the bark crop for the some year 
amounted to 18,000 kilogrammes. 

11 has recently been discovered that the bamboo contains a 
dangerous poison which the natives of Java extract from the 
cane in llic following manner. The cane is cut at each joint, 
and in the cavity is found a certain quantity of small fibrous 
mailer of a black colour, which is covered with an almost imper¬ 
ceptible coating of tissue which contains the poison. If swal¬ 
lowed the filaments do not pass into the stomach, but remain in 
the throat and produce violent inflammation and ultimately 
death Experiments are to be made with various kinds of 
bamboo, to test the existence and nature of this alleged poison. 

The Syndicate appointed last June to collect information as 
to the space and accommodation required for a new Geological 
Museum have issued their report. They consulted the present 
I'rofessor of t.eology (Mr Hughes), who considers it desirable 
that a very much larger number of specimens should he exhibited 
under glass than is the case at present , that there should be 
larger intervals in the arrangement of the collection } that more 
ample accommodation should be provided for students wishing to 
work at special points in detail, and for lecturers who wish to 
bring a class or private pupils; that work-rooms, class-rooms, and 
library, together with private rooms for the Professor and a 
J’akeontologist, which are wholly wanting at present, should be 
provided. The estimated apace for the museum and necessary 
offices would be 31,700 square feet. Ihe Syndicate do not re¬ 
gard tlie estimate as excessive, and there is no difficulty respect¬ 
ing a site, as the ground of the old lxitamc garden affords ono 
of sufficient dimensions in proximity to the other museums of 
natural science. The sum of 10,500/, which has up to the pre¬ 
sent lime been subscribed towards a new museum as a memorial 
to I'rofessor Sedgwick, would be for from sufficient for the erec¬ 
tion of a museum such a* is indicated by Professor Hughes. The 
cost of such a museum, with suitable fittings and furniture for every 
department, could not be estimated at less than 25,000 /, The 
Syndicate do not consider by the terms of their appointment 
that they are called upon to suggest any source from which tills 
sum can be supplied. 

Til* “ Origin of Species ” controversy lias been resumed by 
M. Blanchard, a member of the French Institute, in the Revue 
lies deux Maudes I he learned naturalist supports strong anli- 
Darwiman theories 

Aifligkam from St, Petersburg has been received at Paris, 
stating that the Imperial Commission appointed to survey the Sea 
of Aral has finished its work. The level of that large inland 
sea m about 165 ft above that of the ocean. 

The signature to the letter on " Supernumerary Rainbow,” 
in Nature, vol. x. p. 503, should not be Joseph, but Hugh 
Blackburn. 

The additions to the Zoological Society's Gardens during the 
past week include a Bonnet Monkey {Maeaeut radia/us) from 
India, presented by Mr S. T. Hughes ; a Black-backed Piping 
Crow (Cymnarhina leueotwta) from South Australia, presented by 
Mr. F. Fuller, a Speckled Terra pen [Clemmys guttata) from 
North America, presented by Mr.'A. B. Duncan ; a White Stork 
(Cievma alba), two Thicknees b'chcnemus crepitans), European, 
deposited. 
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SCIENTIFIC SERIALS 

THE Journal of Mental Setence, October 1874.—This number 
open* with the oddres* of Thomas Laws Rogers, M.D., presi¬ 
dent at the ««ens 1 meeting of the Medico-Psychological Associa¬ 
tion, Aug. 6/1874. His qbject was to procure a fixed meaning 
for the form* " restraint ” and “ seclusion,” and the clear sense 
and practical aim of his remarks present a sharp contrast to the 
rather wandering discussion which followed.—Dr. J. Batty Tuke 
has a paper 00 a case in which the clinical history and post¬ 
mortem examination will, he thinks, support its being designated 
one of syphilitic insanity.—Dr. Daniel Hack Tuke writes about 
the Hermit of Red-Coat's Green, and finds him insane, an opinion 
from which there is little room for dissent Probably also it 
would hare been well had he individually “been put under the 
protection of the Lord Chancellor and the inspection of hU 
visitors t” it “ would have been better for the neighbourhood, 
better for his family, and better for the Hermit of Red-Coat’s 
'Grech himself" But could not those very considerations be 
urged, and often with greater force, in favour of a curtailment of 
the liberty of thousands of frivolous, reckless, immoral persons, 
who are a nr greater pest to their family and neighbourhood 
than poor Lucas was after he became the hermit?—Dr II Hayes 
Newington contributes a thoughtful paper On different forms of 
stupor.—In an interesting article on the mentai aspects of ordi¬ 
nary disease. Dr. J. Milner F'othergill obtrudes his materialism 
in a way that will be distasteful to many, while to others the 
thing itself will appear shallow. Thought “is the product of 
the combustion of what was originally food.” The brain of 
“Robbie Burns transmuted hit oatmeal porridge into Tam 
O’Shanter.”—In reviewing Dr. Mandiley’s “ Responsibility in 
Mental Disease,” Mr J Burchell Spring, chaplain to the Bristol 
Lunatic Asylnm, while doing justice to the ability of the work, 
seems to have the advantage of the author in matters of history. 
He very cleverly cuts away the ground from under Dr. Maudtsky’s 
rather uncalled-for assertion that (he brutal treatment of the 
insane “had its origin in the dark ages of Christian super¬ 
stition." 

Journal Je Physique, tome hi., No, 33, September—This 
number commences with a description of the “ plionoptometer ” 
by M. J. Lissajous. This apparatus consists of an ordinary 
terrestrial telescope, of which the eye-piece is broken across, and 
the third lens from the eye (the one which inverts the image formed 
by the objective) attached to the prong of a tuning-fork. The 
lens if thus capable of vibrating m a vertical plane, the vibra¬ 
tions of the fork being maintained by on electro-magnet and 
contact-breaker. The telescope being directed to a distant 
object presenting a brilliant point, and the electro-magnet put 
into action, the point becomes a luminous vertical line if at rest, 
but if vibrating in a direction transverse to that of the motion of 
the lens, then the composition of the two movements gives rise 
to the well known optical sound figures. The author claims for 
this ingenious instrument the power of determining the velocity 
of a luminous point on its trajectoiy, such os luminous projec¬ 
tiles, bolides, 8cc.~Theory of the phenomena of diffraction ob¬ 
served to infinity or in the focus of a lens, by M. J. Joubert,— 
On .the mutual influence which two bodies vibrating in unison 
cxerdse upon one another, by M. A. Gripon. The author de¬ 
scribes several experiments illustrating this remarkable action, 
employing for the purpose collodion membranes, which vibrate 
In Unison with the column of air in the resonance boxes of 
tuning-forks, organ-pipes, Jfcc. A Sinall pendulum composed of 
a pith ball suspended by a thread of cotton is attached to such a 
membrane, and the system is then brought near the resonant 
case of a vibrating fork, with which the membrane is capable of 
vibrating in unison. The membrane vibrates strongly when 
at a distance of one metre, but when brought to within 
four or five centimetres of the mouth of the esse, the 
sound of the latter undergoes a considerable weakening, and 
the pendulurt of the membrane is scarcely moved. If the 
vibrations of the fork have but small amplitude, the prox¬ 
imity of the membrane to the resonant case extinguishes the 
sound altogether. None of these effects are produced if the mem¬ 
brane is not capable of vibrating in unison with the fork If a 
membrane of a lower note is placed in front of the ease and a 
current of warm air directed upon it, the weakening of the 
sQund only occurs when the note of the fork is reached. Ar¬ 
rangements for repeating the experiments with organ-pipes are 
also described.—Graphic representation of the coijstants of vq{- 
tide elements, by M. A. Crova.—Some experiments concerning 


the effects of magnetism on the electnc discharge through a 
rarefied gas when the discharge occure in the prolongation of the 
axis of the magnet, by MM Auguite De la Rive and Edouard 
bar as in. The authors employed In this research a solumnar 
electro-magnet The tube through which the discharge is trans¬ 
mitted rests on the upper extremity of the magnet, the Une of 
electrodes bring a prolongation of the axis of the magnet. Va¬ 
rious gases sealed up In Geistler tubes have been exjierimentcd 
with, the discharge from a Ruhmkorff coil being allowed to 
traverse the gas. Changes occur in the appearance of the 
luminous discharge where the magnet is excited, these changes 
being accompanied by a change in the resistance offered to tire 
current by the gas. Thus a tube containing hydrogen permitted 
the passage of an induced current marking 25" on the galva¬ 
nometer when the magnet was not excited, but when excited the 
galvanometer reading was 40". It seems to be a law that the 
augmentation in the intensity of the current is greater with a gas 
which is a good conductor than with one which is an inferior 
conductor of electricity. The authors confine themselves in tins 
paper to a description of the facts without entering into theo¬ 
retical considerations.—The number concludes with tliree papers 
reprinted from Poggnulorff't Annalen On the stroboscopic 
determination of the intensity of sounds, by E. Mach , Re¬ 
searches on magnetisation, by IIolz; O. E Meyer and F. 
Spnngmuhl, On the internal friction of gases. 

Zetlschnfl tier CRstarekhtSihen Grsdlsihaff fur Meteoiologte, 
Oct. IS. —In an article on the stale of development or forward¬ 
ness of vegetation m Italy compared with that of Giessen, 111 
Germany, Prof H. Hoffmann expresses his regret that for the 
greater part of Italy We possess no observations of tile kind to 
which he wishes to direct attention. A knowledge of the rela¬ 
tive state of vegetation at manv different places would help 
invalids to the choice of a residence congenial to them, and 
dispel the false estimates of Italian climate now so common. In 
the course of a rapid visit to Italy in March and April, 1874, he 
took a number or observations, and compared them on Ills return 
to Giessen with like observations simultaneously taken at that 
place. The weather was fortunately fine and fairly uniform 
over Central and Southern Europo during the period of 
his travels. The average state or vegetation in open situa¬ 
tions can be roughly calculated under normal conditions by 
reckoning for every degree southwards an advance of 3J days. 
Direct observation shows thu rule generally to hold good 
Rome is 8° south of Giessen, Naples 9" , this gives, at the rate 
above mentioned, an advance for Rome of 30, for Naples of (4 
days. On looking at the map which accompanies Prof Hoff¬ 
mann’s paper, we find the real difference to have been for Naples 
35, for Rome 23 , and so with many other places in Italy If 
we have the number of days’ advance m the spring, by doubling 
it we obtain the relative length of summer, or the period of 
vegetation. The Riviera di Porrente is quite abnormal, having a 
warm and early spring. Prof. Hoffmann’s method consisted m 
taking the mean of the number of days’ advance before Giessen, 
of the bursting Into leaf or flower of several common kinds of 
tree* in a certain place, and making this number the criterion of 
climate. In conclusion, he affirms that the extended observation 
of a single species of tree In the above manner, with regard also 
to the tune of first fruits, would give us a new insight into com¬ 
parative climatology, and that after various species hail been so 
dealt with, maps might be mode, exhibiting for each month a 
fair example in the development of one of these species A 
list of (he plants observed is appended. Among the Kle'nere 
MUthetlnngen , in a communication from Dr. I litdcbrandtson, 
director of the Meteorological Department of Upsala Observa¬ 
tory, we find that he arrives at results similar to those of Mr. Ley 
respecting the movements of drrus, tins cloud appearing to 
move away from the centre of a cyclone and towards the centre 
of an anticyclone. 


SOCIETIES AND ACADEMIES 

Manchester 

Literary and Philosophical Society, Oct. 20s—Eduard 
Schunck^F.R.S , president, in the chair.—E. W Burney, F R.S , 
stated that he had been so fortunate as to find a specimen of itsg- 
ntana which he exhibited to the Society, from the Indium coal at 
Clough Head, near Burnley, having the medulla pu/cctly pre¬ 
served,—Mr. R. D. Darbishire, F.G.S, exhibited and described 
the Palieolithic (French and English drift) inipltininls collected 




20 


NA TV RE 


\Nov. 5 , 1874 


for the totrCt At the Owens College.—Prof Boyd Dawkins, 
KR S, brought before the notice ol the Society the conditions 
under which the palaeolithic implements me found in the river- 
strata and m the caves, in association with the extinct mammalia, 
such as the mammoth and woolly rhinoceros. Although the 
iiumlier of flint implements from the nver-strata in various col¬ 
lections was very great, yet it is small when viewed m connection 
with the enormous quantity of navel removed In their discovery. 
They arc not evenly distributed, but duster round certain spots. 
Their discovery in India along with the extinct mammalia prove* 
that man was living, both in Europe and in Sonthem Asia from 
the Ganges to Ceylon, in the same rude uncivilised state, at tht 
sanu hint 111 the (lie-history of the earth. I te also called atten¬ 
tion to the art of the hunters of the reindeer and mammoth in 
the south of France, Belgium, and Switzerland, an art eminently 
realistic, and by no means despicable; and he inferred from their 
art and implements and the associated animals that they may be 
represented at the present day by the Eskimos —On a colori¬ 
metric method of determining iron In waters, by Mr. Thomas 
Cameliy, IlSc. ; communicated by Prof. II. E. Koscoe, F.R.S. 

Philadelphia 

Academy of Natural Sciences, Tune 23.—Dr. Knschen- 
1 ctger, president, in the chair.—Mr. B. Waterhouse Hawkins 
gave his views on the construction of the pelvis of Hadrosaums.— 
l’rof. Cope described a species of Dlpnoan fish of the genus 
Ctenodus, from the coal measures of Ohio. 

June 3a—Dr. Kutchenberger, president, in the chair.— 
Anntomicol notes by Dr Chapman were read. On the disposition 
of the L-atissimus Dorn,* &c., in Atelet gtoffroyi and Macacus 
rAt ills, and On the Flexor Brevis Digitorum in Afrits gtvfftvyt. 

On report uf the committee to which it was referred, the 
following paper was ordered to be published “ On habits of 
■oms American species of birds," by Thomas G. Gentry. 

July 7 —Dr. Ruschenbergcr, president, in the chair.—Prof 
Tcrsifor Frazer, jun, continued the account of his attempts to 
reconcile the results of the analyses of minerals by the best 
chemists with formulas winch were constructed on the doctrine 
of quuntivalence, 1 e , the known atom-saturating power of the 
elements — On change of habit in Smifacina hfoha. Mr Thomas 
Meehan stated that he had recently seen a case where the stolons 
liad advanced from the ground, and up the trunk of a large 
chestnut tree, to the height of about a ft. , the original stolons 
for several years back having died away, and the plant taken in 
.1 purely epiphytal character The roots and stolons mostly had 
penetrated the coarse rough bark of the chestnut tree, the leaves 
only being chiefly visible. 

July 14.—l)r. Ruschcnberger/presldcnt, in the chair.—Prof. 
Cope stated that the snakes of the genus Storcrta, B. anil G, are 
viviparous like Ent,rma and other tropidonotine genera to which 
they arc allied — Prof. Cope gave a synopsis of the result of his 
work m connection with Hayden's United StatC3 Geological 
Survey of the 1 erntories during the season of 1873. He stated 
that the investigation covered principally the pnl.-wintology of the 
Cretaceous, Eocene, Miocene, and Pliocene periods in Colorado. 
The whole number of sjiccies of vertebrata obtained was 150, of 
winch 95 were at the time new to science The Cretaceous 
•■pecies were lioth terrestrial and marine, and the Miocene were 
most numerous. These numbered 75 species, of which 57 were 

Paris 

Academy of Sciences, Oct. 19.—M. Bertrand in the chair. 
-The following papers were read :—On series of similar tri¬ 
angles, by M. I hastes —Oliservatlon of the solar eclipse of 
< >cL 10, 1874, with the spectroscope , tables of the observations 
of solar prominences from Dec. 26, 1873, to Aug. a, 1874, by 
P btcchi.—On the dissociation ot hydrated salts, by M. H. 
1 )ebray This is a reclamation of results published by M. G. 
Wiedermann in a memoir “ On the dissociation of the hydrated 
sulphates of the magnesian group.”—On magnetic condensation 
n soft iron, by M. A. Lallemand. The author describes a 
scries of experiments Illustrating this property of soft iron. The 
condensation appears to depend on the intensity of the mag¬ 
netism developed In the iron.—Hypothesis of the imponderable 
ether, and on the origin of matter, by M. Martha-Beker.—On 
the distribution of the sugar and mineral principles in beet, by 
M. Ch. Violette. The author has artived at the following con¬ 
clusions .*—I. The proportions of sugar contained m the saccha. 
nferoas and cellular tissues of beet differ but little 2, The 
sugar increases in arithmetical progression along the axis of the 
root, from the upper extremity to the tip. 3. The mineral con¬ 


stituents do not undergo any regular variation along the axis,-* 
but chlorides are more abundant towards the upper extremity 
than at the tip. 4. Mineral constituents are more abundant in 
the cellular than in the sacchanferous tissues. 5. Chlorides are 
considerably more abundant in the cellular than m the saccha- 
riferous tissues. 6. The chlorides are more liable to variation 
in the two kinds of tissues than the other mineral prin¬ 
ciples.- Experiments on the circular compass made on 
beard the despatch-ship Faon and the armour-plated fngate 
Savoit, by M. E. Duchemin.—Remarks concerning recent 
notes by MM. Signoret and Lichtenstein on the different 
known species of the genus Phylloxera, by M. Balbiani. The 
author points out that P UchttHsfemu recently described by him 
is specifically distinct from P. Rtltyi, and again restates his 
belief tliat the species seen by M. Lichtenstein on Qutrcut cotcl- 
ftra was not P. vastatrix .—Observations relating to a recent 
note by M. Rommier “ On experiments made at Montpellier on 
phylloxerwcd vines with M Petit’s coal-tar," by M. Balbiani— 
Influence of temperature on the development of Phylloxera; 
extract from a letter from M. Maurice Girard to M. Dumas. 
Other communications relating to Phylloxera were received from 
various authors.—Generalisation of Euler’s theorem on the 
curvature of surfaces, by M. C. Jordan.— Observations relating 
to a recent note byM. Lecoq de Boisbaudran on supersaturation, 
by M. D. Gernez.—Researches on the decomposition of certain 
salts by water, by M. A. Ditte.: When water is added to a solution 
of mercuric sulphatea basic sulphate is precipitated. This basic 
salt forms the subject of the present research.—The colouring 
matter of the blood (hiematotme) contains no iron, by MM. C. 
l’aguelin and L. Jolly. The authors describe the preparation 
and purification of hsematosine. By repeated macerations with 
alcoholic ammonia and subsequent filtration, hsematosme is at 
length obtained completely free from iron.—On the movement 
excited in the stamens of Synantherese, by M. E Heckel.—M. 
F. Garrigou communicated an analysis of the stalactillc deposits 
found in the chimneys of iron forges. —During the meeting M. Le 
Vemer presented the meteorological atlas of the Observatory of 
Pans, containing observations for the years 1869, 1870, and 1871. 
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SIR JOHN LUBBOCK AT BIRMINGHAM 
IR JOHN LUBBOCK, in his inaugural address as 
president of the Midland Institute, gave utterance 
to some wholesome truths which we sincerely hope the 
Government and people of the country will take to heart- 
Sir John, as a member of the Schools Commission and 
of the Science Commission, has had ample opportunities 
of ascertaining the exact state of our schools and univer¬ 
sities as to the teaching of science ; and after all that has 
been said and done, he comes to the unhappy conclusion 
that, practically, science is ignored in the vast majority 
of our educational institutions of all classes—elementary 
schools, endowed schools, and universities. At the same 
time he is driven to the conclusion that a widespread 
interest in science already exists in the country. Of this 
we think anyone can assure himself who looks around 
and can read the signs of the times. There is undoubt¬ 
edly a widespread feeling that the present all but univer¬ 
sal system of education is inadequate and unsatisfactory 
and that science must, sooner or later, be allotted a place 
in all our schools. Notwithstanding this feeling, the fact 
undoubtedly remains as Sir John Lubbock stated it, that 
the great fault of our present system of education is the 
neglect of science , some few years hence it will be 
deemed incredible that a boy should be allowed to pass 
through any good school and yet be entirely ignorant of 
any one branch of natural knowledge. 

Here, then, on one side exists a craving, becoming 
more and more defined, in the country, that science be 
given a place in our educational system, and on the other 
hand the fact that scarcely anything definite has yet been 
done to give science an established place in our schools and 
universities. In most cases where science has been ad¬ 
mitted into our schools, it has been only on sufferance as 
a kind of interloper for which any odd corner is good 
enough. In spite of all that has been said recently— 
again to refer to the address—about the advantage 
of science, notwithstanding the reports of Royal Com¬ 
missions and the action of Parliament, though the im¬ 
portance of science is generally admitted, still it is 
unfortunately the case that, with a few exceptions, it is 
either entirely Ignored in our endowed schools or has 
allotted to it a space of time ludicrously inadequate, and, 
indeed, almost nominal. In some cases it is permitted, 
but only on condition of being taken out of playtime, 
which is not fair to the boy, and being paid for extra, 
which naturally does not recommend it to the parent. It 
is for parents and for the public to say whether 
this state of things is satisfactory; and Sir John 
called attention to it because he thought that parents 
were in general scarcely aware how little their sons 
were even now learning beyond the old routine. The 
present state of matters ought not, therefore, to be 
tolerated, and the only position in our schools and 
universities, for the teaching of science, is a position of, at 
least, equality with all the other old-fashioned means of 
education. The only principle on which a satisfactory 
course of education can be constructed is, that it is essen¬ 
tial lor the well-being of every man and woman that he 
Vol. xl—N o. *63 


and she should start in life with a well-trained mind and 
a fair knowledge of the principles and the main facts 
of everyday life. 

Sir John Lubbock admits the importance of language 
as a means of education, but he thinks that it has 
hitherto been given a far too prominent place in our 
schools, and that the amount of time devoted to linguistic 
studies is out of all proportion to the results achieved. 
“ We still,” he said, “ indeed, teach the Latin grammar 
rather than the Latin language, for a man cannot surely 
be said to know a language which he cannot speak; and 
I cannot but believe that if our children were taught Latin 
and Greek as they are taught French and German, they 
would learn them in half the time. Mr. Arnold, in his 
report on German schools, tells us that it is common there 
for the master to address his boys in Latin, and for the 
class to speak Latin in reply. The German boys, he 
adds, have certainly acquired through this practice a 
surprising command of Latin.” 

It is well known that scholarship in Germany is far more 
widespread and accurate than in England, and we sec 
that this scholarship is acquired with a much less expen¬ 
diture of time 'I he consequence is, that plenty of time 
remains in German schools for the teaching of science, 
which forms so important a part of education throughout 
that country, and which gives the German a starting- 
point in life so very much superior to that which the 
average Englishman has, even when educated at our 
public schools and universities. No one can deny the 
increasing importance of a knowledge of science in all 
departments of human activity, and wc fear that if 
another two generations of boys be allowed to pass 
through our schools in their present condition, this 
country will be almost hopelessly behind certain countries 
on the Continent. This has been recently admitted as a 
truth by several practical men, whose position as such 
ought to be of some weight with our trading and manufac¬ 
turing community. But to this subject we hope to return 
in an early number. 

In the meantime, it is clear to all who have taken pains 
to inquire into the facts that a radical reform must soon 
be made in our present system of education, from the 
elementary schools upwards; that a rearrangement of 
subjects and a reform m methods must be made, so that 
science may be allotted a place of equal prominence with 
other subjects, and that Government must begin the 
reform by insisting that such a change be made in the 
programmes of all schools under its control On this 
point Sir John said :— 

No doubt we had greatly increased the number of our 
schools and the attendances of the children, but while we 
had been disputing over the 25th clause and arguing 
about compulsion, we bad somewhat lost sight of the 
character of the education giveo ; and he was sorry to 
say that there was abundant evidence, not only that it 
had not improved, but even that it had fallen off in the 
last few years. The present system of payment practi¬ 
cally confined the instruction given to reading, writing, 
and arithmetic. No doubt a payment of 3*. per head 
was nominally offered for any two other subjects, but 
other grants amounted to i8r.—namely, 5 s. for attend¬ 
ance, is. for music, and 4 s. each for reading, writing, and 
arithmetic, which were obligatory. Now, as ijj. was the 
maximum granted, it followed that if three-quarters of 
the children pass in reading, writing, and arithmetic, the 
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full grant would be earned, and nothing could be obtained 
from other subjects. It seemed to him, however, that the 
passes in reading and writing ought not to be made so 
difficult, but that three-quarters of the children should 
pass. No wonder that under those circumstances the 
Duke of Devonshire’s Commission had reported that the 
present system had “ unfortunately narrowed the instruc¬ 
tion given in elementary schools, and, together with the 
lower standard consequently adopted in the training and 
examination of pupil-teachers, and the curtailment of 
the syllabus of the training colleges, exercises a prejudicial 
effect on the education of the country." 

As to the question of expense for apparatus, Sir John 
Lubbock showed that this need be no obstacle; fully 
recognising that the kind of science to be taught must 
be no word knowledge, but a practical acquaintance 
with the actual facts of nature. 

Schoolmasters had on more than one occasion said 
to him that.it was impossible for them to teach science, 
because they had not the funds necessary to purchase 
apparatus, set up a laboratory, &c. Now, no doubt, much 
money might be profitably laid out in this way, but it was 
not necessary to do so. Mr. Tuckwell, who spoke from 
personal experience, said in a paper read before the 
British Association in 1871, that “it ought to be more 
widely known for how very small a sum sufficient appa¬ 
ratus can be obtained to teach natural history and experi¬ 
mental science. A laboratory can be fitted up for twenty 
boys at a cost of little more than 20/., while each boy’s 
private stock of glass and test solutions need not cost 
more than 8r. per annum. Botanical flower-trays, con¬ 
taining eighteen bottles, may be bought for half-a-crown ; 
electrometers, telescopes, polanscopes, models of pumps, 
and pulleys, may be made, by a little instruction, by the 
boys themselves, who will learn in their construction far 
more of the principles which they involve than could ever 
be instilled into their minds by the choicest products of 
the shop.” 

After quoting the opinions of the late Prof. Fara¬ 
day, Prof. Henslow, Dr. Hooker, and Prof. Huxley 
on the importance of early scientific education, Sir John 
said it was often urged that in science the very methods 
of teaching were still under discussion. This, however, 
was an unavoidable incidence of a commencement. It 
would be remedied by experience, and could be remedied 
by experience only. Mr. Arnold truly said that “,whcn 
scientific physics have as recognised a place in public 
instruction as Latin and Greek, they will be as well 
taught.” 

Sir John Lubbock also referred to the miserable pittance 
which has as yet been allotted to research in science by our 
Universities; but as we have referred to this point so 
recently, we need not dwell upon it here. Altogether, we 
hope that this moderate and wise, but uncompromising 
address may give one more strong impulse to the already 
widespread feeling that we cannot with safety delay 
much longer in giving to science the place which it ought 
to hold in the educational system of the country. 


THE NATURAL HISTORY OF SPITSBERGEN 
AND NOVA ZF.MBLA * 


S O much public attention is now directed to the polar 
regions and their inhabitants, that we do not 
hesitate to bring before the notice of our readers the 
important contribution to our knowledge of Spitzbergen 
and Nova Zembla, recently published by Von Heuglin as 


r * “ Reucn uch dun Nord«pol*rm«r 111 1', 

M lb. von mugli*. In dr* thcikx -«. . 

Fauna, Flora, unaGtoIogie (Braunchswoiff, 1874 ) 


the third part of his “ travels” in those countries in 1870 
and 1871. 

In it will be found a complete rhumi of the present 
state of our knowledge of the zoology and botany of those 
distant and inhospitable regions, and a chapter on what 
is known of their geology. 

The mammals of these northern climes are few in 
number, consisting chiefly of seals and whales. The 
terrestrial mammal-fauna comprehends only two species 
of lemming (Myoda torquatus and AT. obensis) : the 
arctic fox, common fox, and wolf and sea-bear among 
the carnivores, and a single ruminant—the reindeer—■ 
seven species in all. The birds are more numerous, 
though here again the marine species far predominate, 
the land-birds being only ten in number out of a total of 
fifty. Amongst the former we are surprised to see 
recorded as an accidental visitor the Hoopoe; usually 
considered as rather an inhabitant of the tropics, but of 
which a single straggler was captured in Southern Spits¬ 
bergen by a merchant-vessel in August 1868. Reptiles 
are conspicuous only by their absence in Spitsbergen and 
Nova Zembla, but of fishes thirty species are recorded as 
having been obtained on various parts of the coast, all 
belonging to known forms either of the Atlantic or of the 
waters of Northern Asia. 

The invertebrates of Spitsbergen are treated of more 
concisely by Herr v. Heuglin ; but lists are given of the 
species of the different orders, and many references to 
previously published papers and works bearing upon this 
| subject are added. 

The account of the flora of Spitzbergen is mainly 
founded on Malragren’s paper, published m 1862, in the 
Proceedings of the Royal Academy of Sciences of Stock¬ 
holm, to which, however, additions have since been made 
by Anderson, Fries, and NystrOm. The Phanerogams 
enumerated are 117, the Cryptogams upwards of fifty. 
The botany of N oval Zembla and Waigatsch Island is 
separately treated of. Our knowledge of this subject is 
based upon the excellent researches of Von Baer and 
Trautvetter, published at St. Petersbuig, and a paper of 
Blytt's, of Christiania. On these islands 146 Phanero¬ 
gams and 144 Cryptogams have been discovered. Among 
the latter a certain number of new species are described 
in the present work by Prof. Able, of Stuttgardt 

The geological chapter, which concludes the volume, is 
based upon the well-known researches of the Swedish 
naturalists Lovdn, Torell, Blomstrand, and Nordenskiold, 
who have laboured so long and so diligently upon this 
subject. 

We can recommend Herr v. Heuglin’s work as a very 
convenient handbook for the use ol future visitors to the 
Northern Seas, and of explorers of those newly dis¬ 
covered lands of which we are now hearing so much. 


HjECKEL’S DEVELOPMENT OF MAN* 
Anthrepogtnie odor EntvncktlungsgtschickU da Mat. 
sshtn; gtmeinverstattdhc/u wssenschafthche Vertrage, 
von Ernst Haeckel. (Leipzig: Engelmann, 1874.) 

II. 

I N tracing the genealogy of our race, Prof. Hfeckel 
while availing himself of the gradual changes in the 
fauna of the earth during geological pet tods, and of the 

* Continued from p j 



NoV. 12, 1874J 


NATURE 


23 


gradation of living animal forms, takes as the most im¬ 
portant clue in his difficult task the facts of human 
embryology. This close connection is constantly kept in 
view, and by its aid not only docs he trace, as in the 
twenty-second chapter of his “ Schhpfungsgeschichte,” 
the philogeny of man as a compound organism ( Person ), 
but extends the same process to the separate organs of 
the human body and the faculties of the human mind. 
The chapters which are occupied by this investigation 
are the most interesting in the book, full of ingenious sug¬ 
gestions, and well repaying the reader who brings a sound 
knowledge of embryology and comparative anatomy to 
their study. 

The genealogical tree here constructed is briefly as 
follows -First, a Cythode {Afoner), itself the product of 
inorganic matter, passed in the Laurentian ages from 
being a component of primordial sea-slime (Plasson, 
represented by existing Bathybius) to a separate unicel¬ 
lular or amoeboid form. Several of these plastids next 
formed a colony by cell-division ( Aioriila ), which in sub¬ 
sequent ages became covered with cilia, differentiated 
into an ectoderm and entoderm, and provided with a 
mouth ( Gastraa ), a form represented in sponges and other 
invertebrates and in Amphioxys, but omitted in the onto, 
genesis of man, or represented by the Blastosphere 
Each of the primitive layers subdivided into two, and 
between the latter was formed the caelum, or body cavity 
(vermiform stage, protuchous or aproctous). Next was 
developed the notochord in a form related to the existing 
ascidian and amphioxous larva?. The vertebral character 
being thus attained, our ancestors passed through stages 
now represented by the Lampreys and the sharks, during 
the ages which ended the arch-eolithic period. While 
the Devonian, Carboniferous, and Permian formations 
were taking place, the Amphibian stage was passed, and 
the succeeding development in the Tnas epoch was from 
this to a protamniolic form, distinct from that which gave 
birth to the sauropsidan stem, and leading directly to the 
mammalian. When the last strata of chalk had been 
laid down, a marsupial form was changing into one now 
represented by the lemurs. Lastly, the Tertiary period 
witnessed the development of various gradations of 
catarrhine Primates, from one of .which the earliest men 
directly sprung. 

The genealogy thus constructed (which is almost 
exactly the same as those Prof. Haeckel has before pub¬ 
lished) is plausible enough, and if such speculations 
come under what the late M. Ehe dc Beaumont called 
“la science mousseuse,” they certainly have their use 
in directing and stimulating inquiry. But is this the 
way to introduce the results of biology to a popular 
audience? 

In the first place, the theory of evolution itself is 
neither so certain nor so complete as persons who take 
their knowledge from these lectures alone would be led to 
suppose. Our author is astonished at Rutimeyer’s com¬ 
parison of “ Darwinism "ton religion. But as held by 
its illustrious author and by the ablest biologists both 
in Germany and England, it is very much like a rational 
theology : for it is a theory which only pretends to be a 
more or less probable explanation of facts, which is held 
liable to correction from fresh facts and with tolerance for 
tew probable explanations. But in these lectures evolu¬ 


tion is no longer a reasonable belief, but a fanatical and 
intolerant Aber^laube. 

Again, granting that evolution by some means lias 
taken place, and that natural selection is a true cause of 
evolution, it is not the only cause Modifications of it, 
like the so-called “ Mimicry* of Bates and Wallace, have 
already been discovered, and no doubt others will be. 
The effect of Sexual selection, a struggle for existence of 
the race as distinct from the individual, would not have 
been guessed had not Mr. Darwin himself proved it: and 
it often modifies the working of Natural selection 

Lastly, if we accept evolution and so-called materialism 
m its widest sense, the logical results will not be what 
Prof Haeckel assumes. For these, like all other scientific 
theories, deal only with secondary causes ; and when wc 
have traced back mind and matter alike to cosmic vapour, 
the question still recurs, to what was that matter with its 
potential functions due ? In Protore net, or in the im¬ 
pregnated human ovum, 

The thread of T ife untwisted is 
Into its first consistences 

Yet the mysteries of growth, of movement, and of genera 
tion are not less but more mysterious than when less 
nakedly expose'd in higher organisms. Scientific investi¬ 
gation, m the hands of Darwin, Fritz Muller, Dohrn, and 
Hjsckcl, has told us much and will tell us moie of how 
this world has come about; but when men cease to 
inquire into its final cause, the human race will have 
made a step back towards its pnmordial slime. 

Leaving these general considerations, one is reminded 
by Prof Ha?ckcl’s attempt at a human philogeny of the 
many fallacies which beset the application of the general 
theory of evolution to this particular instance. 

When the dogma is accepted that “ontogeny is a re¬ 
capitulation of philogeny,” we find that the individual 
development of man and his ancestors is far from com¬ 
pletely known. The embryology, for instance, of Mono- 
tremata and the Ganoids, including Ceralodus, is .1 blank. 
Only the other day Mr. Balfour's admirable observation's 
on the development of sharks came to disturb what 
seemed to be a universal law of vertebrate embryology, 
and the origin of the urogenital organs is still confessedly 
obscure. Yet Prof. Haeckel, while candidly admitting 
tins last difficulty, practically assumes one and not the 
best-supported view to be correct. On the strength of it 
he teaches that the kidneys are homologous with seba¬ 
ceous glands, with the segmental organs of Annulata,* and 
with the water-vascular canals of other worms ; and that 
sperm-cells belong to the exoderm, germ-cells to the endo- 
derm. Agam, the placental classification which forms 
the basis of the genealogical tree on p. 493 has been 
always open to grave objection, and has now been de¬ 
cisively contradicted by the researches of M. Alphonse 
Milne-Edwards and Prof. Turner. 

Again, even when the development of an animal is fully 
made out, it is often so abridged and distorted an epitome 
of its ancestry, that we may easily interpret it wrongly, 
and we have at presenttno signs to tell us when the clue 
begins to faiL 

But a third and still more serious difficulty m con¬ 
structing philogenies is the well-known incompleteness 

* Whether thin Ingentou, hjqjOthe«., of Gegeobaur will be confirmed <* 
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of the geological record; and, unluckily for the genealogy 
of man, the very chapter we most need, that of the 
Worms and primitive Tunicata, is the one most hope¬ 
lessly lost. 

All this does not prove that no attempt should be made 
to trace back the descent of man and other animals by 
such lights as we have, but it does seem to show that the 
results are too uncertain to be set forth as ascertained 
facts in popular lectures. 

Strange as it now seems, a generation ago many of the 
best zoologists spent their time in arranging animals 
according to various systems of metaphysical origin. 
The speculations of Oken and Geoffrey St. Hilaire, of 
Forbes and Macleay, read now like the controversies of 
the schoolmen. The archetypal skeleton was drawn in 
many forms (and often in several colours), and almost as 
many compound terms were invented as those of Prof. 
H.eckel; but all these fancied systems have passed away, 
or only exist as relies to encumber the ground. Does not 
their fate suggest misgivings as to the fate of the genealo¬ 
gical trees which are now so luxuriant ? 

In conclusion I will quote the words of one who will 
not be suspected of sharing the prejudices of those eccle¬ 
siastical newspapers which appear to be responsible for 
many of the defects in l’rof. Hmckel’s lectures. 

“ Of all kinds of dogmatism the materialistic is the most 
dangerous, because it denies its own dogmatism, and 
appears in the garb of science , because it professes to 
rest on fact, when it is but speculation; and because it 
attempts to annex territories to the domain of Natural 
Science before they have been fairly conquered.”* 

I*. H. Pyf-Smtth 
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Ismaiha. a Nauative of the Expedition to Ctntral 
Aft tea for the siippi eision of the Slave Ttade, orga¬ 
nised by Ismael , Khedive of Egypt. By Sir Samuel 
W. Baker, Pacha, F.R.S., &c. &c. Two vols. (Lon¬ 
don : Macmillan and Co., 1874.) 

I T must be difficult for any unhardened critic to keep 
his wits about him in reading this fascinating narra¬ 
tive, and we are sure no reader will wish that it had 
been shorter. 

There is not much in the book of directly scientific 
interest. Sir Samuel went over very nearly the ground 
he had traversed before, and which he has so well and 
fully described in his “Albert N’yanza” and “Nile I 
Tributaries of Abyssinia;” and he kept so faithfully and j 
unswervingly in view the noble errand on which he set ! 
out, that he had little opportunity to attend to the in- I 
tcrests of science. The heroic Lady Baker, however, ' 
made large botanical collections throughout the journey, I 
which she presented to the Khedive on her arrival in \ 
Cairo, and Sir Samuel informs us that Lieut Baker made 
considerable topographical observations. Moreover, 1 
although the expedition had no scientific object in view, 
its purpose was eminently conducive to the interests of 
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science, seeing that until the demoralising traffic in slaves 
is suppressed, we can never hope to obtain a thorough 
knowledge of the interesting region around the Upper 
Nile—of its geography, its ethnology, and its natural his* 
tory; and therefore, although the great object which Baker 
had in view seems to have been thwarted through the pusil¬ 
lanimity of the Egyptian Government, he deserves the 
greatest credit for having proved that with skill, deter¬ 
mination, and adequate means—and his means were very 
inadequate—the journey from Cairo to the Albert N’yanza 
might be accomplished in a very short time. 

We think it would be difficult to conceive of a leader 
better fitted than Sir Samuel Baker to accomplish the 
task which the Khedive commissioned him to do. His 
work is a practical commentary on the vigorous and 
truthful lines of Tennyson :— 

“ O well for him whose will 11 strong 1 
He suffers, but he will not suffer lung; 

He suffers, but he cannot suffer wrong : 

For him nor moves the loud world’s random mock, 

Nor all calamity’s hugest waves confound, 

Who seems a promontory of rock. 

That, compa-s'd round with turbulent sound, 

In middle ocean meets the surging shock, 

Tempest-buffeted, citadel crown’d.” 

Sir Samuel estimates that at least 50,000 persons 
arc annually captured to be sold as slaves, and it 
would be safe to say that several thousands more are 
massacred in effecting the capture of these; the atro¬ 
cities practised by the slave-hunters are almost incredible. 
It was to suppress this lamentable state of matters that 
Sir Samuel Baker was commissioned, on Apnl 1, 1869, 
by the well-intentioned and enbghtened Khedive of 
Egypt, who gave him full powers as to equipment. To 
accomplish this purpose it was necessary to annex the 
whole Nile basin, and to establish a legitimate trade 
in the barbarous countries which had hitherto been 
scourged with this infamous traffic. So far as Sir 
Samuel could carry out his plans, the equipment of the 
expedition was admirable in every detail, down to the 
magic lantern, the wheels of life, and the magnetic 
battery, which last was in constant requisition among the 
tribes of the Upper Nile, and was a perpetual source of 
amusement to the members of the expedition and of 
wonder to the natives. 

It would be impossible, m the space at our disposal, to 
give any adequate idea of the work of the expedition. 
From the very first Sir Samuel met with obstruction! 
and delays that would have induced any less patient and 
less determined man to abandon it altogether. The 
Egyptian Government had undertaken to furnish a large 
number of boats, besides steamers and an adequate mili¬ 
tary force, for the expedition, which, it was arranged, 
would start in June 1869. It was with the greatest diffi¬ 
culty that a start was made on the 29th of August, when 
two of the parties proceeded up the Nile, one to go direct 
by river to Khartoum, and the other to land at Korosko 
and march across 400 miles of desert to the same place; 
with the latter was the heavy machinery fmd sections of 
steamers earned by a regiment of camels. Sir Samuel him¬ 
self set out from Suez on Dec. 11 for Souakim, thence 
to Berber on the Nile, and in a diahbeeah to Khartoum. 
Here, in accordance with orders which had been seat on 
months before, he expected a fleet of vessels to be ready 
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to convey the expedition up the Nile, but was coolly in¬ 
formed by the Governor-General that “ it was impossible 
to procure the number of vessels required ; therefore he 
had purchased a house for me, as he expected 1 should 
remain that year at Khartoum, and start in the following 

This was certainly disheartening j it was evident that 
the expedition was unpopular, and that although the 
Khedive earnestly wished the suppression of the trade, 
there was scarcely another man in the country but 
thought it was his interest to support it; thus the queller 
of the evil had to fight against tremendous odds After 
inconceivable difficulty a small fleet was got together, a 
force of 1,400 infantry and two batteries of artillery mus¬ 
tered, and everything ready for a start by Feb. 8, 1870, 
although the desert party under Mr. Higginbotham had 
not yet come up. Out of the military force, Baker 
selected forty-six men, who were known as the “ Forty 
Thieves,” owing to their light fingered propensity, of 
which, however, they were soon cured, and became ulti¬ 
mately a loyal band of well-disciplined braves, who con¬ 
tributed greatly to the success of the expedition. 

On Feb. 16 the expedition reached the Sobat junction, 
which river brings an immense body of yellowish water to 
the Nile, colouring the latter for a great distance. The 
Bahr Giraffe was reached next day, and here the expedi¬ 
tion met with new difficulties *hich seemed likely enough 
to compel it to turn back. Sir Samuel says— 

“ The Bahr Giraffe was to be our new passage instead 
of the original White Nile. That nver, which had be¬ 
come so curiously obstructed by masses of vegetation that 
had formed a solid dam, already described by me in ‘ The 
Albert N’yanza,’ had been entirely neglected by the Egyp¬ 
tian authorities. In consequence of this neglect an extra¬ 
ordinary change had taken place. The immense number 
of floating islands which are constantly passing down the 
stream of the White Nile had no exit ; thus they were 
sucked under the original obstruction by the force of the 
Stream, which passed through some mysterious channel, 
until the subterranean passage became choked with a 
wondrous accumulation of vegetable matter. The entire 
river became a marsh, beneath which, by the great pres¬ 
sure of water, the stream oozed through innumerable 
small channels. In fact, the White Nile had disappeared. 
A vessel arriving from Khartoum in her passage to Goa- 
doroko would find, after passing through a broad river of 
clear water, that her bow would suddenly stnke against a 
bank of solid compressed vegetation—this was the natural 
dam that had been formed to an unknown extent the 
river ceased to exist. 

“ It may readily be imagined that a dense spongy mass 
which completely closed the river would act as a filter 
thus, as the water ebarged with muddy particles arrived 
at the dam where the stream was suddenly checked, it 
would deposit all impurities as it oozed and percolated 
slowly through the tangled but compressed mass of n ci¬ 
tation. This deposit quickly created mud-banks and 
shoals, which effectually blocked the original bed of 
the nver. The reedy vegetation of the countiy imme¬ 
diately took root upon these favourable conditions, and 
the rapid effect in a tropical climate may be imagined. 
That which had been the river bed was converted into a 
•olid marsh. . 

“ Thia terrible accumulation had been increasing for five 
or six years, therefore it was impossible to ascertain or 
even speculate upon the distance to which it might extend. 
The slave-traders had been obliged to seek another route, 
which they had found vtd the Bahr Giraffe, which nver 
bad proved to be merely a branch of the White Nile, as I 


had suggested in my former work, and not an indepen¬ 
dent river.” 

On Feb. 18 the fleet commenced to push its way against 
the strong current of the Bahr Giraffe, but had not made 
much progress when it was met by obstructions which had 
shut up the original channel; day after day was the river 
found to be choked up with a mass of vegetation—“ sudd,” 
Sir Samuel calls it—which with infinite labour had to be 
cleared away by all hands working with cutlasses and 
knives, to allow the vessel to pass through. The cutting 
through of this was dreadfully trying to the men ; the 
poisonous effluvia permanently disabled many, it was, 
besides, a sore hindrance to the progress of the expedi¬ 
tion. The end of it was that Sir Samuel was compelled 
to turn back and wait for a more favourable season when 
the river would be in stronger volume The retreat was 
commenced on April 3 The distinguishing feature of the 
country at this part of the Bahr Giraffe is the innumer¬ 
able hills of the white ant, rising to heights of 8 and 10 ft., 
and numerous herds of the antelope Damalis sentgalensts 
are met with. 

A very well-organised encampment was formed some 
distance below the Sobat junction, which ultimately 
developed into a pretty town and busy market-place, to 
which Sir Samuel gave the name of “ Tewfikecyah.” 

A start was again made on Dec 11, and after scarcely 
less labour, which disheartened and told on the health of 
nearly everyone but Baker himself, who seems throughout 
to have had a charmed life, the broad bosom of the great 
White Nile was reached on March 11, 1871, and tlic fleet 
arrived at Gondokoro on April 15, having taken twenty 
months to do what on Sir Samuel's return journey was 
easily accomplished in three. The powers of Haiti r 
Pacha were by his commission to expire in fourjcuis from 
April 1869, so that he had now only two years in which to 
accomplish the great purpose of lus mission. He had 
not, however, been idle on his route front Khartoum to 
Gondokoro, as by various means he had managed to 
inspire the slavehunters with a wholesome fear of himself, 
and had liberated several cargoes of slaves, to the great 
astonishment of the poor wretches themselves. 

Sir Samuel found a great change in the river sinre his 
previous visit. The old channel was choked with sand¬ 
banks, new islands had been formed 111 many places, and 
it was impossible for the vessels to approach the old 
landing-place. The country around had, moreover, 
been swept of villages and inhabitants, who had been 
driven for refuge on the numerous low islands of the river. 
All that remained of the old mission station of the 
Austrian missionaries was an avenue of laige lcinon- 
trees Sir Samuel landed a little below the site of Gondo¬ 
koro, and lost no time in making himself and his com¬ 
panions as comfortable as circumstances would permit, 
forming a large encampment, and instituting nn extensive 
sj stem of cultivation. Indeed, wherever lie went he 
attempted to instil a love of aguculturc among ihc nitives, 
as he d’d among his own people, giving away Urge quanti¬ 
ties of seeds, accompanying the gifts with instruction as 
to the enormous benefits to be derived from cultivation 
But histroub'es multiplied upon him. He found the Bari' 1 , 
whose tribes occupy most of the district around his station^ 
while professing the greatest friendliness, utterly "hostile 
to the objects of the expedition ; their minds had been 
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poisoned against him by the machinations of the demo¬ 
niacal Abou Saood,the representative of the great slaving 
firm of Agad & Co. of Khartoum, who had obtained from 
the Governor-General of Soudan a monopoly of the trade 
of all the Upper Nile district, extending over an area of 
90,000 square miles. The great majority of his own 
officers and men, moreover, he found to be hostile to the 
purpose of the expedition, some 'of them being even 
secretly in league with the slave-traders. It was only by 
the exercise of rigid discipline and almost superhuman 
patience that between the hostile and treacherous tribes 
around and the “ foes of his own house,” the whole expe¬ 
dition did not fall to pieces He was at last compelled 
in self-defence to fight the native tribes, and one 
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cannot but be struck with admiration at the slbll with 
which he, with a handful of men—and the “ Forty Thieves " 
were the only soldiers he could really depend upon— 
managed to keep his mynad enemies at bay. Happily he 
did ultimately succeed in convincing the natives that his 
intentions were earnest and disinterested, and before his 
return north ho did succeed in thwarting the machina¬ 
tions of his great enemy Abou Saood, and clearing the 
country for many miles around his route of the slave¬ 
hunting brigands. 

In January 1872 Sir Samuel suited southwards with a 
small force of only about 200 officers and men ; for the 
1,200 with which he arrived at Gondokoro had by sick¬ 
ness, death, and desertion dwindled down to 500, 300 of 



whom he had to leave behind him to garrison Gondokoro. I 
Amid incredible ditlinilties, the small force lc^'-hed 
Fatiko in the beginning of February. Fatiko is on the 
third parallel N., about seventy miles east of the head 
of the Albert N’yanza. Alter a short stay here, Sir Samuel, 
leaving half of his men behind, marched southwards to 
Unyoro, the capital of which, Masindi, he reached after 
disheartening delays and treacheries and equivocations 
on the part of the native chiefs, on April 25, 1872. The 
king of the district was Kabba R< 5 ga, a son of Baker’s 
wily old friena K-imrasi. He turned out to be a trea¬ 
cherous, greedy, drunken, utterly irreclaimable “young 
cub,” who under the influence of Abou Saood did his 
best to crumple up the small party which had entrusted 
themselves to his mercy. Sir Samuel at this, the southern 


limit of bis journey, did his best to plant the seeds of 
civilisation and a healthy commerce, but we fear suc¬ 
ceeded in making little impression on the besotted Kabba 
Riga, who in the end, wc arc glad to find, was beaten by 
his well-intentioned brother Rionga, with the assistance 
of Sir Samuel. Here tho latter endeavoured to obtain 
news of and to communicate with Livingstone by means 
of emissaries from M’Tese’s country and other districts to 
the southward; and here he obtained reports which 
tended to confirm his conj'ecture that the Albert N’yanra 
extends south to a great distance, and communicates with 
Tanganyika. Sir Samuel, in his map, has hlled in many 
names of tribes between the two N’yanzas, and we hope 
that the result of his expedition will be the more thorough 
exploration of this interesting district 
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At last the determined and cowardly hostility of Knbba 
Rdga and the thousands at his command became so un¬ 
mistakable and dangerous, that after exercising astonish¬ 
ing forbearance and withstanding bravely several attempts 
at destruction, the handful of men, having set fire to all 
their property and their pretty litdc station, started on 
their inarch back to Foweera, the headquarters of Rionga, 
on June 14,1873. This march of about fifty miles, we are 
sure, is unparalleled in history. It was mostly through 
thick grass reaching far above the head, through a con¬ 
tinuous ambuscade of thousands of savage enemies, who 
kept up an almost continuous shower of spears within a 
few yards on each side of the short line of weak, hungry, 
but courageous men, who, notwithstanding, managed to 
reach Foweera with comparatively little loss. The brave 
Lady Baker performed most of the journey on foot, and 
Sir Samuel m the end pays a just tribute to bis noble 
wife, who in many ways showed herself the ever-watchful 
good genius of the expedition. 

We have only space to say further that Gondokoro was 
reached on April i, 1873, when Sir Samuel found that 
his Englishmen had built a beautiful little steamer, and 
that the engineer, Edwin Higginbotham, was dead. 
Arrangements having been made to maintain Gondokoro 
as a station, Sir Samuel started homeward in the new 
steamer Khedive on the 15th of May, and after a swift 
and easy passage, reached Khartoum on June 29 and 
Cairo on August 24. Here the Khedive received Sir 
Samuel and his companions with well-merited honours, 
although we regret to say that he seems to have been 
powerless to act with the uncompromising decisiveness 
necessary to complete what Sir Samuel had so well 
begun. The latter had rid nearly the whole of the 
district through which the expedition journeyed, of the 
iniquitous slave-hunters, and justly expected that an 
end would have been put to the wickedness of the 
inhuman Abou Saood. The final sentence of the narra¬ 
tive is almost crushing •—“ After my departure from 
Egypt, Abou Saood was released and was appointed 
assistant to my successor.” We can only hope that this 
may not turn out so disastrous as it seems, but that 
Colonel Gordon .may succeed, in spite of this suspicious 
companionship, in completing the work which it cost Sir 
Samuel and bis party so much trouble to initiate 

One shuts the book with but a low idea of the natives 
whom the courageous Englishman tried to benefit j it 
would seem as if they had no single characteristically 
human quality which could be appealed to and used 
as a basis on which to rear the virtues of civilisation ; 
and one is very much inclined to believe with Sir Samuel 
that some modification of the method which he found so 
successful in training the “ Forty Thieves ” might be 
more likely to succeed in raising these Africans from 
their slough than any appeal to their moral natures. 


LETTERS TO THE EDITOR 
[The Editor docs mt holdkmsdf responsible.foropinions excused 
by hu correspondents, bather can he undertake to return, 
or to correspond with the writers of, rejected manuscripts 


en of anonyi 


{ Endowment of Research 
1» the article on “Endowment of Research,” In Natcrr, 
toL xi. p. 2, the following passage occurs 


“ It does not appear from the Report of the Commission that 
the Cambridge College! have yet taken any steps to appropriate 
definitely any portion of their endowment* to the encouragement 
of scientific research: but it is a matter of common notoriety 
that at the October election to Fellowships at Trinity College, a 
candidate was successful whose chief qualification wu that he 
had already accomplished good origins! work m embryologies! 
investigation.” 

Although it may not appear in the Report, it Is nevertheless 
the fact, that in December 187a the Master and Fellows of 
Trinity adopted a revised set of statutes, wherein ore distinct 
provisions for the endowment of research, very bke those com¬ 
mended in the case of New College, Oxford. The Pnvy 
Council has, however, deferred since January 1873 the con¬ 
sideration of these statutes, until the late Commission should 
have reported. This delay seems now all the more vexatious 
and unjustifiable, inasmuch ns it appears from the Appendix to 
the Report, that changes of statutes were proposed at Oriel and 
New Colleges fire months after the date of our proposal, and 
that these changes were ratified by the I'nvy Council within a 
few months m the ordinary manner. 

If in the future the Government should desire to make any 
changes in this direction in the constitutions of the Colleges, it 
should be remembered to the credit of this College that two 
years ago a complete scheme was offered which made liberal 
provision for the endowment of research. It is due to external 
authority alone, that in the meanwhile vested interests have 
accrued, far heavier than any which would have arisen under the 
proposal statutes, and that nearly one-third of the University 
hai been prevented from enjoying during the interval, statutes in 
accordance with the prevailing opinion inside, and certainly, os 
to scientific research, meeting with the approval of the outside 
world Geori.r Darwin 

Trinity College, Cambridge, Nov 8 


The University of London 
In justice to the graduates of the University of London and 
to tuc Annual Committee of Convocation, I trust you will allow 
mo to offer a few remarks with respect to Prof Foster’s opening 
address delivered at University College and published m your 
columns, vol x pp 306 and 525J 

Prof Foster very justly complains that in the present regula¬ 
tions for the Matriculation Natural Philosophy Examination there 
is not “ a tittle of internal evidence to show that they were 
drawn up in the present century,” that there ir a want of con¬ 
nection between the subjects required from candidates, and that 
the freedom of teachers in the instruction of their pupils is 
seriously interfi ied wall, by the necessity of adapting lectures to 
the requirements of the examination 

None have shown themselves more sensible of the justice of 
these views than the graduates of the University; and, in u 
report which was drawn up by a sub-committee and adopted by 
Convocation, with rclercnce to certain proposed modifications of 
ihe matriculation, the attention of the Senate was respectfully 
called to this portion of the examination That report states . 
•> Your committee are strongly of opmion that no revision of the 
matriculation examination would be satisfactory which did nut 
effect some improvement in that part of it which relates to 
Natural Philosophy In proposing the following alterations, 
Ihcir objects have been to adapt this examination to the courses 
of lectures and to the most approved tcxt-liooks on Phjrsics." 

It will be seen from this extract that Convocation was desirous 
that the examination should be brought into harmony with the best 
methods of instruction, and that the greatest ponible freedom 
should be left to teachers. It was further suggested that the 
subject* of examination should include Mechanics Hydrostatics, 
Heat, and Light, and that the first only of these subjects should 
be compulsory. 

In the new regulations issued by the Senate, which will come 
into operation in June 1875, some improvements in this examina¬ 
tion hAve been effected The antiquated syllabus of subjects has 
l>cen retained, but the whole character of the examination has 
been modified Heat bas been Introduced ; and it has been 
resolved that in the Natural Philosophy paper double as many 
questions shall be set as are required to be answered, and that 
f candidate! shall be free to choose any of them up to the required 

(number. This alteration will effect a great improvement on the 
old system, which encouraged superficial knowledge by re¬ 
quiring candida tes to answer one question at least oat of certain 
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groups Into which they were divided. The independence of 
teachers will, by these new regulations, be greatly increased; for 
they will no longer be compelled to hurry as rapidly as possible 
over the elements of various branches of physics, but will be free 
to teach certain portions of the subject with greater thorough¬ 
ness, and will secure at the same time for their pupils a better 
chance of passing. Thus, supposing the questions to be equally 
apportioned, a candidate fairly acquainted with the elements of 
mechanics only would have no difficulty in succeeding 

The examinations lor the Science degree are at present under 
the consideration of the Senate, and we may hope, therefore, 
that before long many of Prof. Poster’s grounds of complaint 
will have been removed. 

London, Nov. 9 1'illLtr Mao sus 


Gresham Lectures 

In Naiurf, vol xi p. 2, appeared a very just and interesting 
article on the Gresham Lectures. I wish to endorse the opinion 
therein expressed of the misapplication of that institution. 

Last Friday evening, at twenty minutes past seven, I entered 
Graham College from cuuosity The two superb beadles to 
whom you allude were sealed in the hall in all the glory of 
official gold lace. I walked Into the lecture theatre, which to 
my surprise was more than half filled A jerky lecturer in 
scarlet adk M D. robe., was unfolding the mysteries of sound. 
I fe was explaining that sound consisted of vibrations like those 
of light, lie said that the lowest note appreciable to human 
tars waa produced by l6, the highest by 24,000 vibrations per 
second. Prompted by his assistant (in whom I recognised the 
professor of chemistry at one of our metropolitan hospitals, and 
a talented lecturer), he said the velocity of sound was 1,125 kef 
per second, but did not allude to the variations 111 the same 
medium under different conditions of temperature and pressure 
Light, he said, travelled 135,000 miles per second He prolnbly 
mistook an 8 for a 3 m the book from which he obtained Ills 
information. The velocity of aound in water, he said, had been 
determined by an F.ngluh gentleman, who tixed a bell in a boat 
at one side of the Lake of Geneva and stayed on the other side 
himself; then he set the bell ringing by electricity, anil plunged 
hn head under the water at the same instant 1 This lucid ex¬ 
planation was received wdth all the seriousness with which it was 
delivered. 1 fe proceeded to explain the human voice, which he 
said resembled the harmonium , and lie showed what he meant 
bv the harmonium, namely, a small harmonica , or instrument m 
which plates of glass suspended on tapes are struck, with a 
hammer consisting of a piece of cork on a whalilunc. This 
information was also received with self-satisfied gullibility 
Choking with indignation, 1 left the building, never hai ing heard 
in all my life, either in sermon or lecture, so many false statements 
publicly uttered in the space of half an hour. 

I am no physicist myself, but the fact that I have heard such 
men os '1 yndall, and seen such experimenters os L ran Id and and 
Guthrie, probably accounts for my non appreciation of the 
Gresham lecturer, who 1 understand is a classical scholar —cela 
s'rXplnjHC. MAURIIK Lit inEN STEIN 

Clyde Wharf Sugar Refinery, Nov. 8 


Insects and Colour In Flowers 
The true Darwinian answer to my letter in Nature, vol. x. 
p. 503, has been fairly given by Mr Boulger and Mr. Comber 
(vol x p 520) , but if that answer had ap|>eared to me to be 
sufficient, the letter would not have becu written 

Mr Roulger correctly attributes ti me the opinion that the 
development of heavily is an “object in nature ” He thinks it a 
falUnous opinion • so I suppose does Mr Darwin. I hold that 
o.iluion advisedly, however, and believe that the rejection of it is 
a constant source of error in Mr Darwin’s bonks, for which 
otherwise I have the profoundest respect and admiration 
l do not dispute that colour may lie attractive to insects, or 
that the reproduction of plants may be assisted by « , but I 
reject the doctrine that the colour would have no raison cTftrc if 
insects were exterminated, and I believe that Mr. Darwin's 
theories upon this point are not sufficient to explain his own 
facts, or such other facts as are revealed by Mr. Comber’s curious 
researches into the dispersion of coloured flowers. 

I do not see any reason to doubt that if all flowering plants 
bad been propagated by budi and stolons only, as some plants 


practically are, the world at this epoch would still have known the 
beauty of flowers, although probably with less variety of form 
and colour. It is pai t ol the natural development of the wave of 
life, as sure to be produced when the total conditions are npe for 
it, as leaves in the spring, or as lycopods in the coal-age and 
conifers in the oolite 

1 he law of natural selection expresses truly enough the Inter¬ 
action of forces m the great heaving life-sea, but the forces are 
not Increased or diminished by it, only modified in their lines of 
motion, the course made clear for one and obstructed for 
another here a union of similars, and there a neutralisation of 
opposites , whdeeach works out a destiny of its own as an indi¬ 
vidual wave, and shares the co nmon destiny of some larger wave 
of which it is a constituent part. 

What insects do in relation to the colour of flowers is to 
modify the conditions, so that the force, which has already begun 
to show its tendency to develop colour, may get freer play, and 
in each generation approach nearer to its climax. 

The many ms'ances in which colour is developed Indepen¬ 
dently of insects seem to me to show quite conclusively that the 
colour-producing force which exists in the plant will break 
through all obstructions whenever the opportunity is presented. 
Sometimes increased richness of soil will furnish the necessary 
condition , sometimes a higher temperature ; sometimes cross- 
fertilisation ; sometimes the care and selection of man. 

This law holds good throughout the organic world, and 
accounts for colour wherever it is found. The Darwinian doc¬ 
trine of mere utilitarianism is driven to the strangest devices in 
its attempts to do the same thing. 

Mr. lloulgir speaks of the development of corolla at the 
cx, ense of stamens ns a “ degradation of organs," and regards it 
in the light of a disease Many botam-ts would agree with him, 
no doubt. But where is the proof of this? Is a plant produced 
for the mere purpose of reproduction ? Is that even its highest 
purpose? Whatever htauty may be, the reproductive process is 
oisuredly a mean , and not an end 

There is some ground for the hypothesis that the flower of a 
plant represents Us nervous centre, that it is the analogue, per¬ 
haps even the homologuc, of the brain and countenance of the 
higher animals In vegetables the reproductive organs are 
associated with lilts nervous centre But they are not so placed 
in animal-, and if they had been otherwise arranged in vege¬ 
tables tlic blossom might still have been the crowning beauty of 
the plant 

1 do not admit that the metamorphosis of stamens into corolla 
Is a degradation at all. I am not sure whether the production of 
perfectly double and perfectly barren flowers ougnt not to be 
regarded as the final goal of every species of plant—the point at 
which reproduction becomes no longer necesssry, because the 
life wave ol that species has reached Us climax and needs no 
further to be carried forward from generation to generation. 

Finally, the point at issue amounts to this: Is colour m 
flowers a mere expedient for getting them cross-fertilised ? or is it 
a natural and necessary phase 111 the development of plant-life^ 
which serves also the secondary purpose of securing the advan¬ 
tage of cross-fertilisation , as the brain of man, which is primarily 
the great organ of thought and sentiment, serves also the secon¬ 
dary purpose of selecting wholesome food ? 

1 hold to the latter view, which includes and accounts for all 
that the other does, and much besides. 1. T. Mott 

Leicester 


Ixiun Rayleigh, in Nature, vol. xl p 6, questions 
whether the colour sensations of insects are antilogous to ours. 
As tending to illustrate this subject, let me quote the following 
paragraph trom the scientific column of the Illustrated News of 
April 2, 1870, p 362 — 

" ’1 he spectrum ot the light of the firefly has been examined, 
and it is found to lie perfectly continuous without traces of hues 
either bngbt or dork It extends from about the line C in the 
s.nrlet to F in the blue, and is composed of rays which act 
powerfully on the eye, but produce little thermal or actinic effect. 
In other wards, the fly, in producing its bglu, wastes but little of 
its power.” 

This it is trur, tells nothing as to the colour-sensations of the 
insect, but it api>ear» to show that the same rays are luminous to 
its eyes which are luminous to ours. 

Joseph John Murphy 

Old Forge, Danmurrjr, Co Antrim, Nov. 8 
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Locomotion of Medusid* 

I DO not think that the following remarkable observation has 
hitherto been made—or at least recorded—by anyone ; but as I 
am at present deprived of access to books, it is possible that I 
maybe mistaken upon this point. It will be observed that it tends 
experimentally to confirm the opinion of Agassiz, M'Crady, and 
Fitts MUller, os to the presence of ganglionic centres in the 
situations they describe. 

Slatterns conua is, as its specific name implies, a medusid of a 
conical form, and its sue is about that of a folly-developed acorn. 
Itspolyplte, which is of unusual proportional length, is highly con¬ 
tractile ; and its swimming-bell ( sseetocaly*) supports four short 
slender tentacles, which are likewise highly contractile. These 
tentacles take their respective origins from four minute vesicular- 
like bodies (marginal vesicles), which are so situated m the margin 
of the nectocolyx as to mark off this circular margin into four exact 
quadrants. If any one of these vesicular-like bodies be excised, 
immediate and total paralysis ensues m the segment of the cone 
in which it u situated; i.e, a fourth part of the entire animal 
ceases to contract If two adjacent vesicles are excised, one half 
of the entire animal becomes paralysed, the loss of motion 
being quite as decided, and the area of its occurrence quite as 
well defined, as In the case of hemi-tection of the spinal cord 
If two opposite vesicles are removed, cross paralyses results ; if 
three of these bodies ore cut out, only one quarter of the cone 
continues to contract, and lastly, if they are all taken away, 
every vestige of contractility immediately disappears, not only in 
the nectocaiyx, bat also in the polypite. Now, as the bodies in 
question are not so large ns are the dots over the letter “ 1 ” in this 
printed description, the extreme localisation of stimulating in¬ 
fluence thus shown to exist cannot hut be deemed a highly 
remarkable fact, more especially as no amount of mechanical or 
chemical irritation will cause the slightest contraction in any part 
of the animal subsequent to the removal of these four almost 
microscopical points ; while, contrariwise, so long as any portion 
of tissue (no matter how small) is left united to one of these 
points, it will continue its rhythmical movements for an indefinite 
period of time. Thus, for example, when a section is made 
through the equator of tile animal, while the upper half at once 
ceases to move, the lower half—now converted into an open 
ring—continues its contractile motions for days with unimpaired 
energy, notwithstanding the thus mutilated organism is, of 
course, unable to progress. 

It is well known that when the entire margin of the necto¬ 
caiyx of a medusid is removed, the contractility of the reinairing 
portion is destroyed This fact is usually explained by supposing 
that the severance of all the contractile fibres produces what may 
be called mechanical paralysis, just as a man could not move Ins 
arm if all Us muscles were divided. Experiments I have made 
on other species of Meduudee have led me to doubt the truth of 
thia explanation—at all events as the whole explanation , but it 
is unnecessary to detail these at present 1 he instance above 
given is enough to show that in the case of this species, at any 
rate, such an explanation is clearly insufficient, and my object m 
now writing is to request that if any of your readers are acquainted 
with observations (whether published or not) similar to those 
described, they should kindly let me know, either through your 
columns, or by writing to Gonvllle and Cams College, 
Cambridge. George J. Romanes 

Dunskaith, Koss-shire 

Suicide of a Scorpion 

I shall feel obliged if you will record in Nature a fad with 
reference to the common Black Scorpion of Southern India, 
which was observed by me some years ago in Madras. 

One morning a servant brought to me a very large specimen 
of this scorpion, which, having stayed out too long in its nocturnal 
rambles, had apparently got bewildered at daybreak, and been 
unable to find its way home. To keep it safe, the creature was 
at once put Into a glazed entomological case. Having a few 
leisure minutes in the course of the forenoon, I thought I would 
see how my prisoner was getting on, and to liave a Detter view 
of It the cose was placed In a window, In the rays of a hot tun. 
The light and heat seemed to irritate it very much, tod this 
recalled to my mmd a story which I hnd read somewhere, that a 
scorpion, on being iiirnmndi d with fire, had commuted suicide 
1 hesitated about -.ubjecinip m> pet to -ucli a it mult •“ h.d, b.u 
taking a common botanical Inn-, i louihrd the lays of the a an on 
Us back The moment thu was done it began to run hurriedly 


about the case, hissing and spitting in a very fierce way. Thia 
experiment was repeated some four or five times with like results, 
but on trying it once again, the scorpion turned up its tail and 
plunged the sting, quick as lightning, into it* own back. The 
infliction of the wound was followed by a sudden escape of fluid, 
and a friend standing by me called out, “ bee, it has stung itself, 
it is dead, ” and sure enough in less than half a minute ufe was 
quite extinct. I have written this brief notice to show (1) That 
animals may commit suicide ; (2) That the poison of certain 
animals may be destructive to themselves. 

Bridge of Allan, N.B., Oct 23 G. Bidik 


THE AMO EXPEDITION 
\\T E give some extracts from a letter relating to the 
v v hydraulics of the Amu, sent us by an English 
engineer who was with the expedition ; the letter is dated 
“ Nukus, at the head of Amu delta, Sept. 10,1874 . 

The expedition only arrived in the delta at the 
end of June, it is impossible, therefore, to say at what 
date the first spring flood of the river takes place, 
but probably between the 1st and 15th of May. The 
level of the river on June 23 was what may be called a 
low-level full river . it fell about twelve centimetres till 
June 29, and then rose rapidly till July M, when it was 143 
centimetres above the level of June 23. It then fell fifty 
centimetres up to July 17, and rose again to nearly the 
previous height on Aug. 4. Since that date the river has 
fallen steadily, and is to-day some fifty centimetres below 
the level of June 23. I judge the heights of July 11 and Aug. 
4 to be the extreme flood level of the Amu. At that flood 
level, the discharge at Toyu-boym, “The Camel’s Neck,” 
160 miles above the head of the delta, cannot be far short 
of 140.000 cubic feet per second. It is difficult to say 
what the low-water discharge is, but I should think it is 
at least 70,000 cubic feet per second.* On Aug. 25, by a 
rough observation, it was 110,000 cubic feet a second, the 
river then being 25 centimetres above the level of June 
23 At Toyu-boym the river has cut its way through a 
btd of shelly limestone of the age of the chalk. The 
limestone is very compact and hard, full of small shells, 
tumtella and bivalves. Here the river is 1,000 ft broad. 
'The height to which the limestone bed has been tilted 
is about 2$ ft The river expands in breath immediately 
afterwards to 2,000 ft. or more, for about hvc miles) it 
then begins to contract again, having on its left a high 
bank of hard clay passing almost into an argillaceous 
schist This high bank extends for above five miles, and 
ends in an eminence of 50 or 60 ft. in height, crowned 
with sand. From Toyu-boym downwards on the right 
bank, arc ridges (of day, I imagine) crowned with sand . 
no cultivation on that bank, but opposite and downwards 
from Toyu-boym irrigation canals are taken off, excepting 
where the high clay bank occurs. At the eminence 
spoken of the river immediately widens to 5,000 ft. or so ; 
this is caused by the first larqc irrigation canal Polwdn. 
As these canals have a great effect on the river all the 
way down to the delta, I will here try and explain my theory 
on the subject As the Amu runs in a soft soil from the 
south to north nearly in the direction of the meridian, 
I imagine what the Russians call the law of Bar (from 
his observations on the Volga) comes into action The 
stream has therefore the tendency to run along the right 
bank, and, as a matter of fact, the deep-water channel is 
there found. If, then, an irrigation canal be opened on 
the left bank, the stream is disturbed and a subsidiary 
deep channel is formed towards the head of the canal 
(Fig. 1.) The head of the canal is only open during 
flood, say half the year. When it is shut, the river will 
run as in Fig. 2. silt will be found at the shaded 
parts. The nver by Bar’s law will edge away to the right 
and become broader, and if this proves " • '•"* 1,m ' <J 

< IN chap*- th»*i t.Mi’igli -I''•Mil * uni *• out lr HI w Ju * '*'< >- nnr« 
t*> n cubic f'^t cr h'i per l» r Mini * •** v*» 
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year after year, the river bed is filled with islands. The 
deep-water channel is generally found on the right bank, 
but of course circumstances occasionally cause it to pass 
between two islands. Figs. 3 and 4 are two rough cross 
sections of the river. 

In the latter case the river has a breadth between its 
banks, sometimes from 5,000 ft. to 8,000 ft., especially 
opposite New Urgens and Shah Abbas WalL The state 
or matters described has the effect of turning the river 
into a series of large pools, connected by short portions 
of stream; and this again probably has the effect of 
causing irregular floods in the river; for as the quantity 
of water decreases and the velocity also decreases, silt is 
deposited and a quasi natural dam (Fig. 5) is formed, until 



such time as sufficient water has been dammed up to burst 
through and sweep away this silt dam. Of the 140,000 
cubic feet of flood-discharge, it is probable that the irri¬ 
gation canals take, at most, 30,000 cubic feet per second , 
so that at Kliodjcili, the head of the delta, say of a high 
flood, 110,000 cubic feet arrive. Of this quantity, 30,000 
cubic feet flow by Kuwar Jemia, 30,000 by Chcrtambye, 
20,000 by the next two branches, and the balance by 
Taldik. But of the whole quantity not more probably 
than 60,000 cubic feet at the most reaches Aral. The 
remainder floods the delta and Abougir.# Of the 
winter discharge, I should suppose not more than 40,000 
cubic feet passes Khodjeili. I cannot account for the 
difference, unless it is ponded up in the upper reaches 
of the river The nngation canals are closed in 
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winter. About 12,000 pass along Kuwar Jenna, and 
the same quantity along Chertambye. The rest passes 
mostly along Taldik; not more than 1,000 cubic 
feet a second passes along Ulkun Darya from Kungrat. 
In winter there is ice to a thickness of 15* on the 



river, but certainly not everywhere; there is a thaw 
generally about the end of January, then a second 
severe winter in February. In the sketch (Fie. 6), 
1, 2, 3, 4 are old branches of the river which flowed into 
the Caspian * at different times; 5 is an old bed which met 
a branch from Syr, on the cast of Aral. These combined 
waters probably formed the delta Herodotus speaks of; 
but I am going to take a look at this during my ride 
across the steppe to Fort Peroffsky. The river, I believe, 
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will naturally flow to the Caspian if it is allowed to do 
so; but the questions concerned are too large to be 
more than alluded to here The Russian idea, fol¬ 
lowing Humboldt, is that the whole country east of 
the Caspian has been upheaved, and that this has 
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changed the course of the riicr. M. liarbot do Morny 
has recently examined the Usturt plateau, and, as far as I 
ran gather, contidently asseits that Usturt has never been 
upheaved at all, but that it formerly formed an island in 
the united Caspian and Aral. As regards the eminences 
in the delta, and the ridge of Uish’yabye, which is a con¬ 
tinuation of .Shaikjaih to the north, along the right bank 
of the river, he also says that there is not the least trace 
of any geological action having taken place in recent or 
historic times, so that it seems probable that here is on 
additional laurel for Lyell, plucked from the brow of 
Humboldt. If, therefore, the river will flow naturally to 
the Caspian, what Russia must do is to take, say, two- 
thirds of the Amil water for a canal to the Caspian, 

* Aril I, iw-d III irriicii. m m-ir Kungral In my opinion the let cl of the 


running west from Toyu-boyin, for irrigating the coantry 
as well as for forming a line of water communication. 
The remaining third she must project along the old bed 
No. 5, or somewhere in that direction, to meet a branch 
from Peroffsky on the Syr. The water for this branch 
from Peroffsky must be obtained by reclaiming the swampy 
district of Karaouzak. This swamp was formed by the 
river breaking into an irrigation canal taken from the 
right Lank, The water feeding the swamp is that which 
formerly fed the Djani Darya flowing south-west from 
Peroffsky towards the point where 1 suppose the old delta 
mentioned by Herodotus to have been. 

I can tell you nothing about Shaikjaili, as I could 

* ? “ n „ old 1 * d ™ n » ln * dim *«K> the Caspian from a point a littio 

north of Tchnrdjui. A Rowan officer, whoi spent many yaan between lha 
( avpian and that place, Is my informant The river mod have flowed la it 
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not find an opportunity of going there. However, 
M. Barbot de Momy is at the present moment on 
a visit to those hills. They are supposed to be 
of the same formation as tne country adjacent to 
a place called, I think, Beresoff, in Siberia, where 
gold is found; perhaps this is the key to the problem 
of the Russian annexation of the Amii Darya district, 
which does not cost them less than 100,000/. per annum. 

In Khiva, all along the left bank, and between Petro 
AlexandrosViya and Shah Abbas Wall on the right 
(Russian), there is a good deal of cultivation. Trees 
are cultivated all along tne irrigation canals ' willows, 
aspens, mulberries, planes, black poplars, apple-trees, 
peaches, Ac., fruit of all kinds in great variety, and very 
good. Crops are maize, wheat, barley, cotton, madder, 
tobacco, poppy, lucerne, sesamum, &c. Everything 1$ irri¬ 



gated and raised with great labour. The islands in the 
river arc grazed, the banks and islands are covered with 
the tall reedy grass (Lnstagrostis spltndens), tamarisk, 
dwarf willow {El<ragnus * hortanis), an acacia, called, I 

* HUnf/nut m cultivated, and the fruit n probably the Pmficum of 
Harodotu. \ ule says I laker mentions incidentally the palm si growing on 
tha banks al the Oxus. j n tava not llakcr to refer to, but it would be inte- 

^Sroient xadntr. 


it n probable that he uses so 


a data 1 have mmm faa preserved in sj 
Mild like it Curiously enough, the Rinnan 

of'*th« nvet*<5*tSris u netted what was 


the fruit 

___ -Jt Sir H 

the ftussunl all hltraguHt, 


translated by &e Kussusn historian K.iremx. 

A .mi, pf 700 sas ) from Bokhara, from lake Ogur 
■), Sows a river towards Khoraltm (Caspian) " 


(«Uch hMjiiw),Jowi« nyer t°wdi 

Htrt Lik* Victoria is Lake 0*u i—Lak* <(f the Ox. Yule, in 
Keray, hot» note, p. txxxvt “It Is worthy of notice that wtat nu um 
regarded as a Yak figured on the obelisk' (I suppose the one in the British 
u uaeum—the black obelisk) “of Nimroud is described m the accompanying 
■eriptloo as Alap-Nahr-Sakiyu, the o» ot the tlver Sakiya. a title which 
ejr probably choimcteriu the Upper Oxus, rising among the hUlsjinhe 


think, Haltmodtndron, and a creeper. The sandy tracts 
on the right bank have a sparse vegetation of Lycmm, 
Halosteunys, and Arutida pennata. I do not think 
much of any consequence has been done in the botanical 
way. I found on an island in the central delta a 
fern which must have had its origin in some distant 
glen of the north slope of the Hindoo Koosh. M. 
Smymoff, the botanist of Kazan University, found a 
specimen of Sak Saul further to the south than it was 
supposed to grow. The flooded parts of the delta and 
the islands have a dense growth of Arundo phragmiin 
and Typha ; the Arundo grows to a height of so ft.' or so, 
in places. 

By the way, 1 forgot to mention that in the high 
ground of the delta I found beds of conglomerate, 
tormed of bivalve shells chiefly with sharks' teeth, 
cemented together in the vein. Thm beds of sand¬ 
stone also occur in the masses of sedimentary clay of 
which these hills and the Bish’yabye ndges are formed. 
At liish’yabye I found very large ammonites (i8''diam) 
and similar univalves, as well as large bivalves. The 
crests of these hills and ndges are generally crowned 
with a shallow bed of ferruginous sandstones, the frag¬ 
ments of which strew the flanks and feet of the elevations. 
Selenite occurs in great quantity and in large pieces, in 
the clay. 

I think I have sent you pretty nearly all of any 
interest. I have written this letter m a great hurry, as 
I am just about starting for my trip across the steppe 
to Peroffsky, along the old course of the Diam Darya. 

I look upon the canalisation of the Amu (somewhat in 
the way before suggested) as capital for the canalisation 
of Central Asia, it is a scheme which will certainly cost 
money, but the beneficial results will be so enormous to 
Russia herself, that I think it is all but certain to be en¬ 
tered on sooner or later. The climate is superb. 


MEMORIAL TO yk.RJ.MlAH HORROCKS 
T N reply to the petition recently published in N v rUiO', 
the Dean and Chapter of Westminster have signified 
their willingness to permit the erection of a tablet within 
the Abbey, and in consideration of the very exceptional 
circumstances of the case, have reduced the fee ordi¬ 
narily payable to the Chapter to the sum of 25/ 

A subscription, which it has been thought well to 
restrict to the sum of one guinea for each subsenber, has 
been set on foot to defray the expenses incidental to the 
erection of the tablet and the fee of the Chapter. 

Should there be any surplus, it is proposed to invest it 
in the names of trustees, and to devote the interest to the 
purchase of books to be deposited in the library of the 
Royal Astronomical Society, the fund to be called “ The 
HotTocks Library Fund.” 

Subscriptions have already been received from— 

J Couch Adams, Esq , M A , F R S , I-owndcan Prof 

of Astronomy in the University of taunlitidg,., £ «. J 

President of the Royal Astronomical Society 1 1 o 

Sir George Biddeli Airy, KCB, V. P R S , \c, 
Astronomer Royal I I o 

The Hon. Mrs. Ilenry Arundell 1 1 o 

J ii. 1 1 o 

Phe Rev. A Urickel, 1) A , Rector of Iloole 1 1 o 

W If. M. Christie, Rsq , M A , tYc , I trst As.i.taiil 
at the Royal Observatory, Greenwich 1 1 o 

The Baroness Burdcit Courts . 1 1 o 

Warren De la Rue, liaq , D.C L., 1' R S , &„ 1 1 0 

The Duke of Devonshire, Chancellor ol the U01 va¬ 
stly of Cambridge, F.R S. t Ac. Ac. 1 1 o 

Edwin Dunkui, Esq , becre ary of the Royal Astro¬ 
nomical Society * 1 0 

Kenedy Esdaile, Esq., J I\, M A , K R.A b 110 

Prof. Gladstone, Ph.D., F.R S.&c. 1 1 ° 

Robert Grant, Esq , LI..D., F.R.S., Regins Professor 
of Astronomy in the University of Glasgow, &c. 1 I o 
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Edward Hcrmon, Kaq , M P. for Preston 

Capt. J Ilcrachel, F.R.S , &c. . 

The Parish of Ilook 

The Right Hon. Lord Houghton, F.R.S., &c. 

William Huggins, Esq., D.C.L., LLD., F.R.S., Fo¬ 
reign Secretary of the Royal Astronomical Society 
Sir J. Kay-Shuttle worth, Bait . 

William Laasell, Esq., F.R S , Ac. 

Lord Lindsay, M P., &c. 

J. Norman Lockyer, F.sq , F R S,, &c 
The Right Rev the Bishop of Manchester 
Mrs. Charles Orme 
Mis G. M. Patmore 
William Pollard, Esq 

The Rev. Charles Pritchard, M.A , F R.S., SavUuui 
Professor of Astronomy in the University of Oxford 
Richard A. Proctor, Esq., B.A., &c. &c. 

A. Cowper Ranyard, Esq., M.A., Secretary to the 
Royal Astronomical Society 
The Earl of Rosse, F R S., etc. Ac, 

Henry J. S Smith, Esq, M.A, F R.S., Savilian 
Professor of Geometry m the University of Oxford 
F. Styles, Esq. 

General Treasurer— Prof. Adams, the Observatory, 1 
Cambridge. 

The Rev. R Brirkel, the Rectory, Hoole, Preston, 
Lancashire j Prof Grant, the Observatory, Glasgow; 
Mrs. G. M Patmore, 8i, Avenue Road, N.W. ; and A. 
Cowper Ranyard, I sq., 25, Old Square, Lincoln’s Inn, 
W.C., have kindly promised to receive and acknowledge 
subscriptions 


FERTILISA TION OF FLO WF.RS R Y INSECTS * 
VII. 

Butterflies the most flequent vtstlots of Alpine flowers. 

I N the following article I wish to recommend for 
fuithcr inquiry a subject of peculiar interest which, 
in the environs of the Ortlcr, in Tyrol, forced itself on my 
attention last summer, but which, during my short stay 
in the Alps (8—25 July), I had not time to investigate so 
thoroughly as it deserves. Whilst occupied, along 
with my ton, m observing the Alpine flowers and their 
fertilisation by insects, we were struck with the very small 
number of Apid.v met with in higher Alpine (subnival) 
localities, and with the predominant part which butterflies 
play in this region in relation to the fertilisation of flowers 
In the environs of “ PuUmbrail” and “Ouarta Cantoniera,” 
3,000—2,400 metres above the sea-level] we observed only 
lour humble bees, and not a single individual of any other 
genus of Apid.e during a sojourn of five days, and in spite 
of very fine weather, whilst numerous Coleoptera (Dasytes, 
Anthobium, Anthophagus), many Diptera (especially 
Muscid.e and Syndiidsc), and very numerous specimens 
of some species of Lepidoptera were found in the flowers 
of this region.f Between 2,400 and 2,100 metres (dec 
scendmg towards Bormio and in the environs of Fran- 
/enshbh and Trafoi) the number and variety of Apidae, 
other Hymenoptera, Coleoptera, and Diptera proved to 
be much greater; but, at the same time, the number and 
variety of Lepidoptera increased to such a degree that 
this order of insects was in unmistakable preponderance 
also in this region.^; In the plain, near LippsUdt, on the 
contrary, and in the lower mountainous region of Sauer- 
land, Thuringia, and Fichtelgebirge, Diptera, but more 
especially Apidae, are the most frequent visitors of flowers, 
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although in the latter region a considerable increase in the 
proportion of Lepidoptera may be remarked. 

Consulting our highest authority on the geographical 
distribution of butterflies In Germany and SwitteHaad, Dr. 
Speyer, of Rhoden, I heard that the fact albded to would 
be in direct opposition to the general distribution of the 
species of Lepidoptera in altitude, the number continu¬ 
ally decreasing from the lower mountainous to the higher 
Alpine (subnival) region ; only the plain, as it seems, 
being somewhat poorer. This contradiction, however, 
may be, and, as 1 am convinced, from my observations, 
is, only an apparent one ; for, notwithstanding the smaller 
number of species, the absolute frequency of Lepidop- 
terou* individuals, and perhaps also of species, is con¬ 
siderably greater in favourable Alpine localities than in 
equally large tracts of the lower mountains and of the 
plain, firstly in consequence of the smaller number of 
Alpine species distributed over a very restricted area; 
and secondly, because many of these species are repre¬ 
sented in their restricted localities by a surprising number 
of individuals. Dr. Speyer himself wntes me : “I have 
also myself been frequently struck with the great number, 
not only of individuals, but also of species, met with in 
favourable Alpine localities.” Moreover, the relative fre¬ 
quency of butterflies, which alone is concerned in esti¬ 
mating their importance m the fertilisation of flowers, seems 
to be still greater than their absolute frequency in the 
higher Alpine (subnival) region; insects of other orders, 
with exception of the Diptera, apparently decreasing in a 
still larger ratio towards the snow-line. In order to appre¬ 
ciate adequately the differences of frequency alluded to 
and the share taken by butterflies in fertilising flowers in 
different regions, it would be necessary to ascertain the 
exact number of individuals of Lepidoptera and of other 
insects that visit certain flowers of the different regions in 
a given time. Unfortunately I have neglected such obser¬ 
vations, and can only give some statistical data as to the 
number of species of Lepidoptera and other insects ob- 
sened by myself to visit flowers in different regions, 
'these data can afford but an approximate idea of the 
above differences, but they will, I hope, sufficiently show 
that these differences arc by no means a product of my 
imagination, but a matter of fact, and that m Alpine regions 
Lepidoptera arc really of considerably greater importance 
in relation to the fertilisation of flowers than in the plains. 

There arc some few species of flowers which I have had 
the opportunity of observing as to their visitors both in the 
plain or in the lower mountainous and in the Alpine region ; 
these, of course, will be the most useful for companion. 
For the sake of a more easy survey of the statistical notes 
I shall make use of the following abbreviations: a •» m 
the plain, near Lippstadt, 6 — in the lower mountainous 
region of Sauerland, Thunngia. Fichtelgebirge; c — in 
the Alpine region, near Tnifoi, Franzenshtih, Ouarta 
Cantoniera j Ap. — Apidae; Lip. — Lepidoptera; OJ. ■» 
other insects. 

The following is a list of the visitors to different plants, 
so far as I have observed. 

x. HehaHthemum vulgare 

* Ap 5, Lap «,O.I 16 species, Ap. ej, Lap,* j, O.l yaperceat 

ft,, l, r, „ 3 » ., 9. „ 64. ,1 a? ., 

2, JMus cormculatus 

a. Ap. iq. Lap j.0.1 e spades, Ap.^.Up 19, O.l. ^paroaaC 

f- M » 4.’ O n S3,’ " 5,’ :: o 

3. Prunella vulgaris 

* Ap, I, Lap. 4 ,0 I ospectea; Ap.#6, Up. 33, 0 I opereent 

*■ i» ♦> » •> « •> ., *6, S3, „ o „ 

e. „ >. ,, 4> „ 1 .• 17. «7. „ 17 „ 
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4. ThymuS serpyllum 

* Ap, 7, Lep. 5. O 1.17 species, Ap. *4, Lep. «7.01. 58 per cent. 

* •• 5. .. 17 . •> «3 » h ««, „ | 8. „ 31 

5. Taraxacum officinal* :~ 

m. Ap 38, Lcp. 7,0.1 aS species , Ap. &j, Lep O I 30 per cent 


6. Valeriana officinalis: — 

a. Ap. 3, Lep 0, O I. ig species. Ap 14, lap. o,OI 86 per cen 
e. 3. „ >. • .. „ 43. »B, ., .8 „ 

All these species show evidently the predominant part 
which Lepidoptera play as visitors of flowers in the Alpine 
region. The same result is arrived at by comparing 
sister-species or sister-genera of flowers ( provided with 
nearly the same contrivances and growing one or some 
of them in the Alpine region, another or some others 
the lower mountainous region, or in the plain. 

7. Geromum pratense (a, b),’and sylvatuum (c) — 

«- Ap 9, Lep a, O I. 1 specie!, Ap go, Lcp. o. O I ,0 per cent. 

i „ 13. .. «. .. 3 .. 7*. „ „ 18 „ 

C 1 . 3. •> «, ' 3 1, 1. si, ., 17. .. si ., 

8. Veronica chamadrys (a), and sax attlis (c) 

a. Ap 3, Lep. species, Ap 38, Lep 8, O I 54 per cent. 


10. Carduus crispus (a), acanthouics (b), and 
(c): 

a. Ap 9, Lep 3, 0 I *3 specie, ,'Ap. Co, Lep w, O I 90 per cent. 

* » 3*. .. 5, 9 ,. .. 7°. .. i>. .. *9 ., 

C. „ 4. 8, „ 7 > .. ii, >, 43, 37 ,, 

11. Chrysanthemum leucanthemum (a), corymbosum (b), 
and alpinum (c) — 

, «. Ap. r», Lep 8, O 1 49 species, Ap 17, I.ep I*. U I 71 per cent 

b ,1 3. » 3. .. « » .. i»i. .. i»l. 75 

t „ e, „ 4. .. 3 ,1 °> ,, 44- .■ 55 ,. 

I a. Sene<.10 Jaiobaa (a), n/mtrensis (b), abrotamjohus, 
Doromcum and nebi odensi t (c) — 

a Ap 15, Lep s O I 19 specie, . Ap 49, Lep 4, O I 53 per cent 

b. „ 7. ,, 8, „ 9 „ „ 41 ,. 47. „ w „ 

c „ 7, ,. *>, .. *4 .. .. % .. 57, 40 „ 

The predominant part played by Lepidoptera in the 
Alpine region would doubtless appear considerably less 
stnking if the more southern or eastern districts of 
Germany had been compared with the Alps , for, accor¬ 
ding to Dr. Speyer,* the number of species of Lepidoptera 
continually increases in Germany from the north south¬ 
wards, and from the west eastwards, to such an extent 
that, for instance, the number of species of diurnal butter¬ 
flies (Rhopaloceru) amounts, near Hamburg, to 72, near 
Dantzig to 89, near Freiburg (Baden) to too, and near 
Vienna to 130 Hence Lippstadt, in consequence of its 
north-west situation, ranges among the poorest localities 
of Germany with respect to butterflies; and the environs 
of Vienna would possibly have afforded nearly double 
the number of Lepidoptera as visitors of the above- 
named flowers. But if even in a and b of the above sta¬ 
tistical notes the number of Lepidoptera be doubled, in 
all cases, with the sole exception of Senecio uemorensi r, 
the Alpine region would retain a decided preponderance 
as regards the frequency of butterflies that visit flowers, 
and even Senecio nemorensis is not an exception to the 
general rule, as my observations on this species have not 
been made near Ltppstadt, but in the “ Waldstein,” one 
of the summits of the “ Fichtelgebirge.” 

Hence, though further observations may be necessary 1 
I cannot doubt that the increasing proportion of Lepi¬ 
doptera which visit flowers in the higher Alpine region 
wifi hold good, even after the most extensive and thorough 
examination of the whole of Germany, Some peculiarities 
of the Alpine flora to be discussed in my next article, will, 
I hope, confirm this opinion. 

Herman* Muller 

* Die (oaenphlscha Vertmltung.der Schmettwlings Deuhdilentls rod 
d«r Scnwelu. Von Ur Adolph Speyer uiul August Spejer Ltipng. 1858, 


THE CHEMISTRY OF CREMATION 
T N a paper recently published in a German periodical,* 
A on the chemical bearings of cremation, Prof. Mohr 
calls attention to a point which, so far as we know, has 
not yet been considered. 

He remarks that, in the first place, it is necessary that 
the combustion of the body should be complete. Any¬ 
thing of the nature of distillation gives rise to the pro¬ 
duction of fetid oils, such as were produced when in 
early times dead horses were distilled for the manu¬ 
facture of sal-ammoniac. Such a revolting process is 
surely not compensated by the small commercial value 
of the products obtained. To effect complete combustion 
we must have a temperature such that the destruction is 
final, nothing remaining but carbonic acid, water, nitrogen, 
and ash j for which purpose a complicated apparatus con¬ 
suming large quantities of fuel will be necessary. The 
gases produced can only be destroyed by being passed 
through red-hot tubes to which excess of atmospheric air 
can gam access. 

On comparing the substances produced by such a 
total decomposition of the body with those produced in 
the ordinary course of subterranean decay, it will be 
seen that one compound is totally lost by burning 
—the ammonia which results from the decomposi¬ 
tion of the nitrogenous tissues. This ammonia, es¬ 
caping into the air or being washed into the soil, is 
ultimately assimilated by plants—goes to the formation of 
nitrogenous materials, and thus again becomes available 
for animals. In the ordinary course of nature n con¬ 
tinuous circulation of ammonia between tbc animal and 
vegetable kingdoms is thus kept up • if we stop one 
source of supply of this substance, we destroy the equili¬ 
brium—we draw upo i the ammomacal capital of the globe, 
and in the course of time this loss cannot but react upon 
animal life, a smaller amount of which will then be possible 
There is no compensating process going on in nature as 
is the case with the removal of atmospheric oxygen by 
breathing ammols—we deduct from a finite quantify, and 
the descendants of present races will, in time to Lome, 
have to bear the sin of our shortsightedness, just as 
we have had to suffer through the shorlsightcdm ss of 
our .mcestors, who destroyed ruthlessly vast tracts of 
forests, thereby incurring drought in some regions and 
causing destructive inundations in others 

Another loss of ammonia is entailed by civilisation in 
the use of gunpowder Nitre results from the oxidation of 
ammonia, and is a source of nitrogenous compounds to 
plants, which again reduce the nitrogen to a form .tv ul- 
able for ammonia. The nitrogen liberated by the explo¬ 
sion of gunpowder adds to the immense capital of the 
atmosphere, but is no more available for the formation of 
plants. Every waste charge of powder tired represents a 
certain loss of life-sustaining material against which the 
economy of nature protests. 1 he same is to be said of 
nitro-glyccnnc, gun-cotton, &c., whieli contain nitrogen 
introduced by the action of nitric acid 

Wood and coal are other illustrations of finite capital. 
Every pound of these substances burnt m waste—con¬ 
sumed, that is, without being made to do its equivalent of 
work—is a dead loss of force-producing material, for 
which our descendants will in the far-di.Unt future h ive 
to suffer The changes biought slum by the cess ition 
of one large supply of ammonia may be compared with 
geological changes which, though of extreme slowness, 
produce vast changes in the lapse of ages. R. M. 


A NEW MATERIAL FOR PAPER 

T 'HE grass known as Canada Rice (Zisanta aquatica, 
Lin., Hyuropyrum esculcnlum. Link) is well known 
to American botanists as a cereal. Ltnnteus namei it, as 
long ago as 1750, m his“ Philosophia Botan’ca " under the 
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class of Ccrealia; it is mentioned under that name by I News has been received from the Challenger up to Sept. 8, 


Lindley in his “Vegetable Kingdom;" and in the ! 
‘ Treasury of Botany " it is stated that “ the large seeds , 
yield a considerable amount of food to the wandering 
tribes of Indians, and feed immense flocks of wild swans 
and other aquatic birds. It grows well m Britain when 
it is once established, but it is liable to die awav if not 
cared for.” It is asserted, indeed, that many of the wan¬ 
dering tribes of native Indians depend on the harvest of 
Zizania, known by them as “ Tuscarora,” as their principal 
source of food durmg the winter ; and that so pal a table 
is the gram that people who, at the period when it is npe, 
make their way into the region where it grows, never fail 
to bring home a sackful as a present to their friends. 

It is not, however, as an article of food that we now 
call attention to the plant, but in consequence of its 
alleged value as a material for the manufacture of paper.* 
If all that is stated respecting it is confirmed, it will be a 
formidable rival to Esparto in the manufacture of the 
various kinds of printing paper, yielding fully as much of 
the raw material, and possessing the great and peculiar 
merit of being comparatively free from silicates; it is 
claimed, indeed, that paper made from it is quite as strong 
and flexible as that made from rags. It is easily bleached, 
economical in respect of chemicals, pure in colour, and 
the paper presents a surface of perfect evenness remark¬ 
ably free from specks and blemishes. The paper has the 
lurther merit of receiving a very clear impression from 
the printer’s types. It would appear, indeed, to possess all 
the merits, without any of the defects, of Esparto. 

The Zizania belongs to the tribe Oryzem, closely resem¬ 
bling the rice-plant both in structure and habit, except 
that the flowers, instead of being perfect, are unisexual, 
but monoecious. The number ot stamens in both planLs 
is six. It is an aquatic plant, growing m swamps, ponds, 
and shallow streams, filling them up,during summer, with 
a dense annual growth The average height is from 7 to 
8 ft., but it not unfrequently reaches 12 or 14 ft. The 
district in which it appears to flourish most abundantly is 
the Canadian territory, on the shores of Lakes Erie, St 
Claire, and Ontario, from whence it can easily be trans¬ 
ported to Montreal, and shipped to any European port. 
It is stated that there will be no difficulty in obtaining an 
annual supply of 100,000 tons; but that the chief obstacle 
to its conveyance to Europe is the gre.it bulk it occupies, 
and the consequent heavy ireight, which seems at present 
to act as an almost entire prohibition on its importation. 

NOTES 

Professor Maskklyne has offered to give a ihort course of 
lectures on Crystallography to those members of the Chemical 
Society who may be desirous of studying this subject. It is 
proposed, if a sufficient number of members intimate their inten¬ 
tion ot attending, that the lectures be delivered on Mondays and 
Fridays, at 8 30 v si. during the months of November, December, 
and January, commencing on the 23rd mst. Professor Maskelyne 
hopes it wdl ba understood that gentlemen attending those 
lectures will be prepared to devote some of their leisure to 
working at the subject in the manner to be indicated by the 
lecturer Crystallography cannot be studied without geometrical 
reasoning, but it will be Mr. Maskelyne's endeavour to treat his 
subject with os small an amount of mathematical detail as is 
consistent with its due development The lectures will be open 
to anyone introduced by a Fellow of the Chemical Society It 
is particularly requested that members intending to attend these 
lectures will communicate their intention, previously to the 20th 
inst, to Dr. Russell. We congratulate the Chemical Society in 
having initiated such a movement. We hope the lectures will 
be largely taken advantage of, and that other societies will soon 
follow this excellent example. 

* , For maiorlly Of tlie following particulars we are indebted to an 
article in the GmrHentrt Chronicle. 


giving an account of the voyage between the Fiji Islands and 
Torres Strait. Occasional squalls were met with, and the usual 
sounding, dredging, and trawling operations were carried on. 
Shortly after leaving Api Island, New Hebrides, soundings were 
taken in 2,650 fathoms, giving a bottom temperature of 357, 
the same temperature being obtained at 1,300 fathoms. The 
same phenomenon occurred for some distance, leading to the 
conclusion that a valley exists at the place, surrounded by a ndge. 
Several new specimens of fish were found, and the naturalists 
explored Koine Island. From Cape Vork the ship proceeds 
through Torres Strait and Arafura [Sea, visiting Manilla and 
other places, and arriving at Ilong Kong about the middle of 
the present month, where she will stay till the end of December. 
Letters should be addressed to Singapore till the moil of Jan. 22, 
1875 > then to Yokohama, Japan. 

Ov Tuesday evening the winter session of the Rojral Geogra¬ 
phical Society was opened by an address from the president, Sir 
H. C Kawhuson, who reviewed the piogress of discovery during 
the past year, and expressed a confident hope that a new polar 
expedition would be despatched under the auspices of her 
Majesty’s Government in the course of the coming year. Lient. 
Payer was present, and the secretary read his narrative of the 
Austrian Polar Expedition, the maiu details of which have 
appeared 111 Nature. A letter was also read from Dr. Peter- 
mann, strongly urging upon her Majesty’s Government the expe¬ 
diency of starting another polar expedition s this will be found m 
another column. 

The following, we learn from the Times, is the hst of the new 
Cuuncil to be proposed for election at the anniversary meeting of 
the Royal Society on St Andrew’s Day, 30th mst —President, 
Joseph Dalton Hooker, C.li, M D, D.C.L , LED , treasurer, 
William spiiltuwoodc, M.A., LED.; secretaries, Prof. George 
Cahnelb token, M A , D.C.L , LED., and Prof. Thomas Henry 
Huxley, LL D , foreign secretary, Prof. Alexander William 
Williamson, Ph 1 ) , other members of the Council—Prof. J. C. 
Adams, I.L IX, the Duke of Devonshire, K.G, D C E , John 
Evans, Pres G S., F.b.A. ; Captain Frederick J O. Evans, 
R.N , C. 1 X , Albert C L. G. Gunther, M A , M.JX , Daniel 
Ilanbury, Trcas. L. 8 , Sir John Ilaakslmw, M.L.C.E. , 
Joseph Norman Lockyer, F K.A.S. , liohcrt Mallet, C E., 
M.R.LA , Nevil Story Maskelyne, M.A , t. Watkins Mem- 
ficld, Hon. Sec 1 . N. A. , l’rof Edmund A. Parke*, M.D ; 
Right lion Lyon Playfair, C It , LL I) , Andrew Crombie 
Ramsay, I.ED. , Major-General Sir II. f. Rawlmson, K.C.B., 
and J. S Burdon Sanderson, M D. 

The Cambridge iioanl of Natural Sciences Studies have 
nominated Mr. F. M Balfour, B.A., hi flow of Trinity College, 
and Mr A. W Marshall, Scholar of St John’s College, as 
students m the /.oological Station at Naples until the end of 

The Worshipful Company of Clothworkcrs have offered to the 
Board for Superintending Non-collegiate Students at Cambridge 
three exhibitions of the value of 50/. per annum each, to be awarded 
to non-collegiatc students for proficiency in physical science, 
each exhibition to be tenable for three yean, so that one will be 
available for competition annually. There will be an examina¬ 
tion for one of these exhibitions on Thursday, January 14, 1875, 
in the Censor’s Room, at 9 A.M. The exhibition will be open to all 
non-collegiate students who have already commenced residence, 
or those not In residence, provided they commence not later than 
Michaelmas Term 1875. Each candidate will have to satisfy 
the examiners in at least two of the following subjectsStatics 
and dynamics, hydrostatics and pneumatics, heat; and may be 
examined iu not more than two of the followingChemistry, 
botany, physical geography, including meteorology. Candidates 
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post Mad tb«r MUMS* to the Rer. R. B. Somerset, Cambridge, 
OCX or before December t, of whom further particulars may be 
obtained. 

TRIM will be an ex a m i n a t ion for Scholarship* and Exhibitions 
4 Christ's College, Cambridge, on April 6, 1875, and three 
following days, open to the competition of students who intend 
to comaaeoce residence in October 1875. Scholars will be 
elected for proficiency in one or more of the following 
subject* t— (i) Chemistry and chemical physics; (2) geology and 
mineralogy j (3) botany; (4) zoology, with comparative anatomy 
and comparative physiology. A candidate may select hit own 
subjects, bat will be required to show such knowledge of classics 
and m a them a tic s as to afford reasonable expectation that he will 
pass the Previous Examination without difficulty. Every candi¬ 
date must send his name to the tutor (Mr John Peile, M.A ) on 
or before March 30, 1875, and if a candidate in natural science, 
must state the subject in which he is desirous of being examined. 

Wi regret to have to record the death at Chiswick on the 
and Inst of Dr. Thomas Anderson, late Professor of Chemistry 
in the University of Glasgow. Dr. Anderson was bom in 1819, 
and was educated at the University of Edinburgh. On leaving 
college he visited Stockholm, where he studied for some time 
under Berzelius, and afterwards went to Giessen and studied 
under Liebig. Returning to Edinburgh, he acquired consider¬ 
able reputation by teaching chemistry in the Extra Academic 
Medical School at Edinbuigh, and whilst to engaged received 
the appointment of Consulting Chemist to the Highland and 
Agricultural Society. In 1852 he succeeded Dr. Thomas 
Thomson as Professor of Chemistry in the University of Glasgow, 
and discharged the duties of the chair with great acceptance 
until 1869, when he was incapacitated from work by a paralytic 
aeizure. Having had another attack of paralysis m May of the 
present year, he resigned his professorship in July last. Dr. 
Anderson was the author of several papers on the organic bases, 
especially those bases obtained from opium and coal-tar, and in 
the destructive distillation of animal substances. In a paper on 
“ The Chemistry of Opium," read before the Chemical Society In 
1862, he described a valuable method of extracting the alkaloids 
of opium, and determining their relative qualities. 

DR. J. H. Slack, one of the leading fish-culturuU of the 
United States, and also well known both as a physician and 
naturalist, died at Bloomsbury, New Jersey, on the 27th of 
August last 

The first part is just issued of the “ Proceedings of the Physi¬ 
cal Society of lamdon," forming a volume of filly-two pages, 
illustrated by two plates and comprising reports of eleven 
paper* read between March 21 and June 20, 1874 Among them 
is the very Important one by Mr, Crookes, “ On attraction and 
repulsion accompanying radiation.” The Society meets fort¬ 
nightly in the Physical Laboratory of the Science Schools at 
South Kensington, and now number* about 130 members. 

TttE Society of Art* commence* it* winter session next 
Wednesday, and a busy and useful session it promises to be. 
There are the general evening meetings of the Society, the 
Cantor Lectures, the African, Chemical, and Indian Sections, 
and the Christinas Juvenile Lectures. This Society, as all socie¬ 
ties should, seems to be getting more vigorous the older it grows, 
«nd between U» lectures, it* technological examinations, and its 
prises, must be doing a great amount of good. 

The New Zealand Government has sent special agents over to 
England for the purpose of collecting a quantity of small birds 
of various kinds, and .1 colony ol liuniMi bet,, 
into that country It is ex.ptcud 
ready for despatch in a feu days 
made this year to send a quantity of salmon 


antipodes, only 135 salmon being now olive out of the 120,000 
salmon egg* which were despatched two years ago. 

The production of oplnm in Asia Minor, which in former 
years averaged annually from 2,000 lo 3,000 baskets or 
cases, each containing 150 lbs., has of late years much in- 
creased, and the crop now averages from 4,000 to 6,000 
baskets. Oat of this quantity, which is shipped at Smyrna, 
the United States take above 2,000 caies. England at one 
time consumed a large proportion. The Dutch East India 
Company also for many years have purchased large quantities 
annually to send to the islands of Java, Batavia, and Sumatra, 
and of late years the consumption generally has largely increased, 
especially for North and South America and the West Indies. 
Turkey opium is always preferred in England before that of 
India, as it contains a much higher percentage of morphia than 
either Indian or l’eman ; it is on this account tliat the greater 
portion of the opium used for medicinal purposes both in h urope 
and America is the production of Asia Minor. The price of this 
opium in the market lias advanced much of late, fifteen year* 
ago the average pnee wai about; 15c per lb, and it now 
realises about 1/ per lb , though the fair character even of this 
product has been tarnished by a system of adulteration which 
has prevailed during the past two years Ab jut 300 cases of this 
adulterated opium have been sold in the period mentioned, so 
that purchasers are now very careful Irom whom they obtain the 
drug. 

Olive oil is produced bi large quantities in Tunis. The olive 
crops during the'past two years have been so abundant that there 
is still a great deal of oil in the country, notwithstanding the 
immense quantities, amounting in all to 3,472 tuns, of the value 
of 125,893/, that have been bhipped during the past year to 
Great Britain, trance, and Italy. It is said that without a 
great reaction takea place 111 the oil trade m Europe, vendors 
in Tunis will be puzzled to know what to do with (lie supplies 
(hey will have on hand The deposits, or tanks, in the tow-l 
ore said to lie capable of containing 6,000 tuns of oil, but liny 
were not clear of the old supplies be ore the new was ready to 
1 « brought in. So far as the working of'the native oil mills is 
concerned, it is stated that no improvement lias taken place. 
An) Italian company contemplates the intioductiun of a steam 
mill For till' purpose the Uutidl vice-consular bouse and lts 
premises have been bought, and are to be conxeited into 11 null, 
home years ago one was turd at Mcbdia, but did not answer. 
A second was erected near Susa, with the view of buying up 
the refuse or oil-cake after passing the native mills, mil sub¬ 
mitting it to further pressure, but tins in the hands of the 
natives blew up. 

It seems to be very probable that the cultivation of sugar in 
Porto Rico, which has to a great extent succeeded tli.it ot cotton, 
will eventually give place to the growth of cuffee on a large 
scale Referring to this subject the llnnsh Consul says “The 
geographical configuration of the island would almost lead to 
the anticipation that some less succulent plant than the cane 
should supersede it in the district of Guayamn Some of the 
most ferule lands of the island are situated in it, and in favour¬ 
able seasons no other part of Porto Rico can rival its fecundity; 
but the island is divided from east 10 west by a range of moun¬ 
tains, the highest of which, Laquillo, is at the extreme east, and 
at the southern fool of this mountain Guayama is situated. The 
trade winds blowing from the north-east cause the ram clouds to 
strike the northern side of Laquillo.and they are carried along the 
nnithem face of the Sierra, a limited portion jiasung over their 
■uni mils to the south dde I hu- lnui> 111H . nd 1 ‘onci in sii'i. 

tins 


ot 


that the t ensign pit nt wdl he i jeel to drought In the rich and p .puliui-, -li»> it' ot 
Another jt'empt will also bt j natural nnpcdmitut lias been mercome oy an elm 1.11 

over to the j uiigaaou, but Guajama i*le»s fuvuurably situated in all lespecU, 
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its position immediately south of Laquillo too often occasions 
the drought to continue, the soil is burnt up and divested of all 
fertility, and the residents are neither sufficiently rich nor suffi¬ 
ciently numerous to artificially irrigate their lands as thair neigh¬ 
bours in Ponce have done. The consequence is, that the crops 
are very uncertain in their yield, asd it is expected that if some¬ 
thing is not done to ensure irrigation, there will very soon be no 
produce at alL” 

Wk have received a copy of the rules of the Metropolitan 
Scientific Association, the object of which is announced to be 
“ the investigation and promotion of the study of the Physical 
Sciences, including Astronomy, Geology, Chemistry, the various 
departments of Natural History, and Biology.” Lectures are to 
be given, and meetings for discussion to be held. The subscrip¬ 
tion is fixed at 5 s. a year for members and 3/. 6d. a year for 
associates. Mr. W. R Birt, F.R A.S., is the president, and the 
hon. sec., to whom all communications respecting the Associa¬ 
tion should be addressed, is Mr. C. W. Stidstone, 13, Moorgate 
Street, E.C. 

Tiib ash of the better coals of the American carboniferous age 
appears to be derived wholly from the plants which formed 
them. According to analyses by many chemists .(quoted by 
Prof. Dana, in the last edition of his “Geology”), made 
on lycopods, ferns,' equiseta, mosses, conifera, &c, there u 
in them an average quantity of silica and alumina, such^that if 
the plants were converted into coal It would amount to 4 per 
cent of the whole, and the whole ash would be 4 7$. Many 
analyses of bituminous coal show but 3 per cent of ash and 4'S 
is an average. Hence it follows(1) That the whole of the 
impurity in the best coals may have been den ved from the plants; 
(a) the amount of ash in the plants was less than the average of 
modern species of the same tnbes; (3) the winds and waters for 
long periods contributed almost no dust or detritus to the marshes. 
In that era of moist climate and universal forests there was 
hardly any chance for the winds to gather dust or sand for trans¬ 
portation. 

Thb Press draws attention to a new tonic medicine 

under the name of Boldo. The tree is said to be found on iso¬ 
lated mountain regions in Chill; the bark, leaves, and blu.soms 
possessing a strong aromatic odour, resembling a mixture of tur¬ 
pentine and camphor The leaves contain also a large quantity of 
essential oil. The alkaloid obtained from the plant is called “Bol¬ 
dine.” Its properties are chiefly as a stimulant to digestion and 
having a marked action on the liver. Its action was discovered 
rather accidentally—thus . some sheep which were liver diseased 
were confined in aninclosure which happened to have been recently 
hedged with boldo twigs. The animals ate the leaves and shoots, 
and were observed to recover speedily. Direct observations prove 
its action: thus, one gramme of the tincture excites appetite, 
increases the circulation and produces symptoms of circulatory 
excitement, and acts on the urine, which gives ont the peculiar 
odour of boldo. Though we have not semi any specimens of 
the boldo as impor’ed, there seems little doubt but thst it is the 
BolJoa fragrant, a Mommiaceous tree, the Chilian name of 
which, however, la usually wn ten Boltlu. The leaves, which 
are rough, are opposite, ovate, and are borne on short stalks. 
The plant is dioecious, and the flowers are borne m axillary 
racemes. AU paits of the tree are fragrant; hence its specific 
name. The little berries arc eaten, the bark is used for tanning, 
and the wood is considered by the natives superior to any other 
for making charcoal. 

A large monumental fountain, ornamented by the celebrated 
sculptor Carpeaux, has been erected on the Observatoire Place 
at Pari*. It represents Europe, Asia, Africa, and America 
routing the globe, which they carry on their heads, and is very 
effective ; but in spite o f M. Le Vemer’s protestations, they are 


routing the globe from east to west, according to the Ptolemean 
theory. 

Thb Khedive of Egypt has given his cordial support to the 
English Government Transit of Venus Expedition In Egypt He 
has furnished the principal tUtlon on Mokattam Heights, 600 ft. 
above Cairo, with tents, a guard, and a mounted escort, and is 
making a telegraph line to connect that station with Greenwich, 
through the Submarine, Gibraltar, and MalU Cable. His 
Highness has also sent a steamer to tow the Thebes branch of 
the expedition to their destination, and .he has brought all the 
huts and instruments up by special tram from Suez. 

Sir Douglas Forsyth’s Yarkand curiosities, illustrative of 
the ethnology of the regions he visited, will be shortly sent from 
India to South Kensington. 

We are glad to see that Mr. T H. Ince, farrier, of Oxford 
Street, has entered the lisU as a technical educator, having just 
issued a neat booklet containing well-compiled, and on the whole 
trustworthy, information concerning the animals whose skins he 
makes use of m hu trade. Many who read Mr Ince’s brochure 
anil be surprised at the great variety of animals, both British 
and foreign, whose skins arc, m one way or another, turned to 
the uses of an advanced and luxurious civilisation. 

At its lost sitting the Council of the Pons Observatory de¬ 
clared that the Meridian Service is not in a good condition. 
M. Leverrier, .therefore, has written to the Minuter for Public 
Instruction, advising him to ask M. Lcewy, a member of the 
Institute, and the head of the Meridian Service, to resign 
if he does not give up the direction of the Connaisanccdet Temp — 
both offices being too much for one man, however zealous and 
learned. 

An immense number of erron have been discovered by M. 
Leverrier in the stellar observations, which were ready for printing, 
and which were made before the reorganisation of the Pans 
Observatory was completed. AU these observations will be sub¬ 
jected to a most careful scrutiny, and many will bo rejected alto¬ 
gether. The correct observations wdl not be printed before 
further reductions are made. A special credit of lS.ooof. will 
be asked from the National Assembly for that special purpose, 
and will certainly be granted. 

The several French public administrations have received in¬ 
structions to favour men who have been non-commissioned officers 
in the army in making subsidiary appointments in their offices. 
In some coses competitive examinations will be established for 
these places. 

The tanks of the Manchester Aquarium have just been en¬ 
riched by a remarkably fine specimen of the Angler [Lophtut 
pucatoriHs), over 4 ft. in length. The fish is in the best possible 
condition, and was obtained by the curator, Mr. W. SavlUe 
Kent, from the Royal fish weirs at Colwyn Bay It is the first 
and only example of the species on exhibition at any of the 
many aquaria now established, and many interesting data will 
no doubt be derived from the observation of its habits for the 
first time in confinement. 

The additions to the Zoological Society’s Gardens daring the 
pest week include a Nisnas Monkey ( Cereoptthtcut fyrrkanotus) 
from Nubia, presented by Dr. R F Mayne; a Bengalese Leopard 
Cat [Belts bengalensis ) and an Egyptian Cat [Betti chans) from 
Indio, a Lcadbeater Cockatoo [Cacefua leadbeaterf) from Aus¬ 
tralia, deposited; a pair of Bar-headed Geese [Auser imkeus) 
from India, and three Night Parrots (Sirtttgop habropttlus) from 
New Zealand, purchased. These last-named birds form the 
fine,t collection of the species ever seen in this country. 
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THE EXPLORATION OF THE ARCTIC 
REGIONS* 

’TEN yean ages when arctic exploration wai sought to be re- 
rived by the Royal Geographical Society, all, 1 think, were 
agreed at to the main point* of the subject, while a diversity of 
opinion arose regarding one point, which appean to me only of 
secondary importance now—namely, the route to be chosen. 
There was a great deal of discussion upon this point, and 
whether it would be more advisable for a new English expedition 
to proceed west of Greenland up Smith Sound, or east of it; 
anywhere in the wide sea between Greenland and Novaya 
Zemlya. 

From the results arrived at by actual exploration since 1865, 
and the light shed by it upon the subject, it appears to me that 
a real ground for any such diversity ol opinion no more exists, 
as the most noteworthy fact brought out by the various recent 
polar expeditions is u greater navigability in all parts of the 
arctic seas than was formerly supposed to exist. 

For my part, I readily admit that the Smith Sound route has 
turned out to be a great deal more practicable and navigable 
than could formerly be surmised from the experience of Kane 
and Hayes. Certainly both these attempts were made with in¬ 
sufficient means, Ksne’s Advance being only a sailing brig, 
heavily laden and blown about by unusually strong gales, and 
Hayes’ schooner, the United States, a mere sailing vessel of 133 
tops, not fit for navigation In the arctic seas. When, therefore, 
Hall in 1871 tried this route with the Polaris , he achieved most 
astounding results, for he sailed and steamed from Tesiiusak 
without interruption in one stretch through the ill-famed Melville 
Bay, Smith Sound, Kennedy Channel, and into new seas as far 
as 8a® N. lab, a distance of 700 miles, with the greatest ease in 
seven days, and even reached beyond llic 82nd parallel. Yet his 
vessel, the Polans, was only a small, wesk-pon ertcl steamer, by 
no means well fitted for the work, and manned by a motley crew, 
hampered by Eskimo families and little children. 

■While I thus readily admit my expectations to have been far 
exceeded by recent experience, similar progress has also been 
made on all the other routes into the central area of the arctic 
regions, and a great deal has been achieved, even with small 
means. From the results already arrived at, it is evident that 
with appropriate steam-vessels, making use of the experience 
gained, that central area will be penetrated as far as the North 
Pole, or any other point. 

As I cannot but think that an English exploring expedition 
will soon leave for the arctic regions, I lake this opportunity to 
state to you explicitly that I withdraw everything I formerly 
said that might be construed into a diversity of opinion on the 
main points at issue, and that I now distinctly approve before¬ 
hand of any route or direction that may be decided on for a new 
expedition by British geographers. 

For those expeditions which I myself have been able to set 
on foot since 1805, the most direct and shortest routes and the 
nearest goals seemed the most advisable, as only very small 
means could be raised, and these chiefly by promising to break 
new ground and open new lines of research never before 
attempted With the same small means at our command, we 
could uot have done as much att we did elsewhere. At my 
instance, more or less, seven very modest expeditions and sum- 
raer cruises went forth. The first one, a reconnoitring tour in 1868 
under Captain Koldeway, consisted of a little Norwegian sloop 
of only about sixty tons, no bigger than an ordinary trawling 
smack; she was purchased at Bergen, received the name of 
Germania, and went towards East Greenland, then to the east 
of Bear Island, on to the north of Spitsbergen beyond the 81st 
parallel, and surveyed portions of Ewt Spitsbergen not before 
leached by English or Swedish expeditions. Next year, 1869, 
started the so-called second German expedition, consisting of 
two vessels, a screw steamer of 143 tons, called the Germania, 
and a sailing bng of 24a tons, called the //ansa, as a tender , 
they went again to East Greenland, explored this coast as far u 
77* N. lot., and discovered a magnificent inlet, Frans-Joseph 
Fjord, extending far Into the interior of Greenland, navigable, 
and the shores of it enlivened by herds of reindeer and musk 
oxen. It was also shown that the interior of Greenland in this 
region not of a slightly elevated table-land, as formerly 

supposed, but of splendid mountain masses of Alpine character. 
The account of this expedition, which also wintered on the coast 
of East Greenland in 72 J*N. Iat., is before you in an English dress. 

• A Isttsr addressed to ths PresWaut of Uw Roysl Gsofrxpiucxl Society, 
s copy of which has bota forwarded to us by Dr. Pstemsnn, 


Besides this, I got my friend Mr. Rosenthal, a shipowner, to 
allow two scientific men, Dr. Dorst and Dr. Bessels, to ac¬ 
company two of his whaling steamers, one to explore the seas 
east of Spitsbergen, the other those east of Greenland; both 
made highly interesting and valuable scientific observations, 
which have not yet been published. In 1870 my friends Baron 
Heuglin and Count Zeil went from Tromso in a small schooner of 
thirty tons to East Spitzbergen, and collected most interesting in¬ 
formation on a region never before visited by scientific men ; and 
when Baron Heuglin had been out a second tune, the next 
following year (1871), again with one of Rosenthal's expeditions, 
he published a valuable work in three volumes. In the same 
year Payer and Weyprecht went in die Isbjorn, a sailing vessel 
of forty tons, from Tromso, to explore stdl further northward 
than Bessels the sea east of Spitzbergen, which was done with 
great success as high up as 78* 43' N lab (in 42} E long. Gr.) 
and as far east as 59* E. long. The scientific results of this 
cruise have also not yet been lufly worked oub 

Thus from the interior of Greenland, in 30* W. long, to 59" 
E. long, east of Spitzbergen, a width of about ninety degrees 
of longitude has been explored, and highly interesting results 
obtsined. The cost of these seven expeditions and cruises was 
about 140,000 thalers, or altogether 20,000/., of which 5,000 
thalers, or 750were contributed by the Government of Germany; 
all the rest by private individuals, my filend Rosenthal spending 
upwards of 30,000 thalers. Half of the results of these expe¬ 
ditions have not yet been published, but the woik of the second 
German expedition in four volumes, and that by Baron Heuglin 
in three volumes, are finished, and are, I think, a credit to the 
explorers 

I have mentioned these details in order to show that such 
endeavours to extend human knowledge, improve the spirit ol 
the navy, and foster a taste for the progress of science, are [not 
necessarily expensive. A really effective expedition null cost 
more, but also accomplish more ; m this respect a reviewer in 
the Athciiimvi, in reviewing our second expedition, says that 
” to start on expeditions such ss these in vessels ill-adapted, ill- 
slrenglhencd, Dl-found, and lll-provuioncd, is but to court 
failure , ” to which I say Amen. 

One well-appointed English expedition of one or two strong 
steamers may well be able to penetrate to the furthest i«ints of our 
globe. Even the whaling ships, now furnished as they are with 
steam, penetrate as a rule to where it was thought impossible for 
such a fleet to pursue their valuable fishenea, the ill-famed 
middle ice of Baffin's Bay is to them no more impenetrable, and 
extreme points reached by foimer discoveiy expeditions in the 
course of a long series of years are now visited and passed by 
one whaling vessel in the course of a few summer months. 

Up to i860 the general opinion was that from Bear Island m 
74i* N. lab there extended the line of heavy impenetrable pack- 
ice eastward as far as Novaya Zemlya; that, working along this 
coast, the furthest limit of navigation was at Cape Nassau, and 
that the Kara Sea was entirely and always filled with masses of 
ice, totally impracticable for any navigation But the Nor¬ 
wegians, with their frail fishing-smacks of only thirty tons at an 
average, have for five consecutive years every year navigated all 
those seas hitherto considered as totally impenetrable, they have 
repeatedly circumnavigated the whole of Novaya Zemlya, 
crossed the Kara Sea m every direction, penetrated to the Obi 
and Yenisei, and shown beyond the shadow of a doubt that navi¬ 
gation can generally be pursued there during five months of the 
year, from June to October, and moreover, that the whole of the 
Kura Sea and the Siberian Sea for to the north ore every year 
more or less cleared of their ice, both by its melting and drifting 
away to the north I have bad the journals of many of these 
cruises sent to me Horn Norway, containing a mass of good ob¬ 
servations made at the instance of the Government Meteoro¬ 
logical Office under the superintendence of Prof. Mohn, at 
Christiania. If another proof of combination were wanting, it 
has been furnished by Mr. Wiggins, of Sunderland, who this 
summer also navigated through the Kara Sea as far as the 
mouth of Obi. 

As to the sea between Novaya Zemlya and Spitzbergen, the 
very first time m our days its navigation was attempted, namely, 
by Weyprecht and Payer in 1871, it was found navigable even 
in a small sailing vessel of forty tons up to 79* N. 1st, and in 
the eastern half of it no Ice whatever was met with The 
experience of their last expedition m 187a certainly has been the 
reverse, as they encountered much and dense ice, at least in the 
direction of Cape Nassau; but it would lead to erroneous conclu¬ 
sions, if it were not taken into account that the Norwegians at 
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the Mine time found the western half of that sea quite free of 
ice. 

I am not going to make any remark upon the late Austrian 
expedition, as its results and observations are not sufficiently 
before us, but I am authorised by a letter of Lieut. Weyprecht, 
the nautical commander, dated tne let November, to state that, 
before he has published his extensive observations, he warns 
against all premature conclusions, and concludes the letter which 
I shall publish in the next part of the Mstthetlungen, and in 
which he expresses his own views on the arctic question for the 
first time, with the sentence “that he considers the route 
through the Siberian Sea os far as Behring Strait as practicable 
as before, and would readily take the command of another expe¬ 
dition in the same direction.” 

I believe myself that the navigability of the seas to the north 
of Novaya Zemlya can as little be called in question by this one 
drift of the Austrian expedition, as the navigability of Baffin's Bay 
liy tlie drifts of De Haven, M’Clratock, and the crew of the 
Alans These drifts by no means prevent others from pene¬ 
trating the same seas. 

And here I may be allowed to refer in a few words to the 
other end of this route, the seas north of Behring Strait. Capt. 
Cook in 1778, and his second in command, Capt. Clerke, in 
1779, believed to have reached the extreme limit of navigation 
by attaining Icy Cape (in 70J° N. 1st) on the American, and 
North Cape (in 69° N. lat) on the Asiatic side, and they con¬ 
sidered further attempts there as madness as well as to any 
practical purpose useless. Capt. Beechey, however, with his 
lieutenant, the present Admiral Sir Edward Belcher, penetrated 
already in 1826 as far as Point Barrow, and expressed the result 
of his experience in the weighty sentence • " I have always been 
of opinion that a navigation may be performed along any coast 
of the Polar Sea that is continuous " * And, true enough, many 
a follower has sailed along the whole of the northernmost coast of 
America, though exposed to the pressure of the immense pack- 
ice masses from the north impinging upon these coasts. Capt. 
Keliett, with the Ilonlil, a vessel not intended for ice navigation, 
penetrated m 1849 with ease to 72°Si' N. lat into the Polar Sea 
so much dreaded by Cook and Clerke, discovered Herald Island, 
and what is now called by some Wrangel Land, and found the ice 
not at all so formidable as supposed previously Gomg over the 
similar experience of Collinson, Maclure, Rodgers, and others, 
we come to the time when the Americans established a highly 
profitable whale fishery in seas considered entirely useless by 
Cook and Clerke, cabling as much as $8,000,000 in two years. 
It was in one of these years that a shipmaster went U far aa 
74” N. lat, nearly due north of Herald Island, and saw peaks 
and mountain ranges far to the northward of his position. Another, 
Capt f/sng, went a considerable distance along the Siberian 
coast to the west, and did more in a few days with a tailing 
vessel than Admiral Wrangel had been able to accomplish with 
sledges in winter in the course of four years, in the same region. 
In a letter dated Honolulu, 15th January, 1868, he saya — 
“ That the passage from the Pacific to the Atlantic Ocean will 
be accomplished by one of the routes I have indicated I have 
as much faith in as I have in any uncertain event of the future, 
and much more than I ha<1 fifteen yean ago in the success of the 
Atlantic Telegraph Although this route will be of no great 
importance to commerce as a transit from one ocean to the other, 
yet could the passage along the coast as far as the mouth of the 
Lena be successfully made every year (which I thmk probable) it 
would be of great benefit in developing the res ou rces of Northern 
Siberia.” + 

To the north-east of Spitsbergen, also, an interesting cruise 
was recently made by Mr. Leigh Smith, who in 1871, vnth only 
a sailing schooner of 85 tons, reached as far as 27° 25' E. of 
Greenwich In 8o* 27' N. lat, 4* of longitude further than any 
authenticated and observing navigator before him. At this point 
he had before him to the cut—consequently in the direction of 
the newly-discovered Franr-Ioseph Land—nothing but open 
water on the 6th of September, 1871, as far as the eye could 
reach. 


to within eighty nautical miles of Frans-Joseph Land, which was 
sighted westward as &r as 46° E. long., but In this longitude 
there was not as yet any limit of the land. The flight of im¬ 
mense numbers of brent-geese and other bird* in the tame direc¬ 
tion has long been observed by various voyag e rs, and it hat also 
been noticed that not only migration* of bird* bet also of 
mammals take the same direction ; the Norwegian fishermen on 
the north of Spitsbergen have repeatedly caught Immense 
numbers of walrus and ice-bears at the Seven Islands, and espe¬ 
cially on their north-eastern side, whereas at Sp its bergen the 
walrus is now very scarce and the ice-bear almost extinct 

I consider it also highly probable that that great arctic pioneer 
and navigator William Baffin may have seen the western shores 
of Frans-Joseph Land aa long ago as 1614, for In that yoar he 
proceeded to 81* N. lat, and thought he saw land as far as 8a° 
to the north-east of Spitsbergen (which is accordingly marked 
in one of Purchas’s maps. * It Is true the account of this voyage 
is very meagre, but so is the account of his voyage and ttfll 
greater discovery of Baffin’s Bay two years after, whieb Sir John 
Barrow calls the most vagus, indefinite, and unaatisfoctory,” 
and on hit map leaves out Baffin's Bay altogether, and this, be 
it observed, in the year 1818! + Barrington and Beaufoy, 
though inserting Baffin’s discoveries in their map dated March 1, 
1818, describe them m the following words -—“Baffin’s Bay, 
according to the relation of Mr. Baffin m 1616, but net note tf 
luvtdt ” With Barents's important voynges and discoveries it 
is exactly the same. The Russians, who only navigated as far 
as Cape Nassau, also tried to erase Barents’s discoveries from 
the map and cut off the north-eastern part of Novaya Zemin 
altogether t But old Barents has been found more trustworthy 
and corrta than all the Russian maps and pilots put together. 
Kven the identical winter hut of that great Dutch navigator, 
nearly 300 years old, has been found by the Norwegian Capt. 
Carl sen on Sept 9, 1871, and many interesting relics brought 
home by him , so that the truth and correctness of thoro famous 
old Dutch voyages has been proved beyond all doubt. In like 
manner, Baffin's voyage to within sight of the western shores of 
Frans-Joseph Land may be considered trustworthy until some 
substantial proof of the contrary is brought forward. Nay, it 
even appears to me that the report given of another remarkable 
voyage of a Dutch navigator, Cornells Roule, merits attention 
and is to be considered in the same way as Baffin and Barents ; 
so that if it be as true at the voyages of these navigators, it may 
yet be found that Kranx-Joseph Land was already discovered 
and sailed through up to 74$“ or 75" N. lat. nearly 300 years 
ago This report runs thus —“ I am informed with certainty 
that Capt. Cornells Roule has been in 84!° or 85" N. lot in the 
longitude of Novaya Zemlya, and has sailed about forty mdse 
between broken land, seeing large open water behind it. He 
went on shore with his boat, and from a hill it appeared to hint 
that he could go three days more to the north. Ho found lots 
of birds there and rcry tame .”§ Now, the mi in longitude of 
Novaya Zemlya Is 60* E. Greenwich, and passes light through 
Austria Sound and Franz-Joseph Land; the latter lit “broke* 
land ” also, behind which Lieut Payer saw “ large open water,” 
and found “ Iota of birds I ” 

Be this as it may, we now come to Sir Edward Parry’s voyage 
north of Spitsbergen, regarding which it is an undoubted tact 
that he reached 82* 4^ N lat, the furthest well authenticated 
point yet reached by any navigator, and a feat unsurpassed to 
this day 

There is, however, no doubt that the northern coast of Spits¬ 
bergen lies just in the teeth of one of the most formidable ice- 
currents, and one that summer and winter is sweeping its toe 
manes just towards these coasts. If, therefore, an English 
expedition should take Spitzbergen as a basis to start from, it 
would require two vessels, one of which oagkt to go up the west 
coast, the other up the east coast; for when northerly and 
westerly winds prevail, the first vessel wonld probably bn ham¬ 
pered by ice, and the second vessel find it navigable up the east 


That lsnd would be found in the locality where the Austrian 
Expedition actually found it, I have long predicted. Gillis Land, 
after Keulen’s map generally considered to be situated in 8o° N. 
1st., 30* E. long., by the Swedish explorers erroneously put 
down in 79* N. lat., I have from the original text concluded to 
lie In 8i$ 4 N. 1st. and 37° E long Greenwich. This approaches 

* Beechey: Voyage, vol ii p toy. 
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It it by way of Smith Sound, however, that navigation hai 
hitherto been pushed farthest, and here an English expedition, so 
long projected, may well operate. At the same time the east 
coast of Greenland seems still worthy of attention. The second 
German expedition did not proceed far to the north, it is true, 
but it was easy enough to reach the coast, and Lieut Payer told 
me this was merely something like a “cab drive." Capt Gray, 
of Peterhead, a most experienced arctic navigator, wrote already 
in 1868 thus s—“ Having for many years pursued the whale fish¬ 
ery on the east coast of Greenland, and obs erred the sides, the 
set of currents, and the state of the ice in that locality at various 
seasons of the year, I think that little if any difficulty would 
be experienced in carrying a vessel in a single season to a very 
high latitude, if not tolthe pole itself by taking the Ice at about 
the latitude of 75*, where generally exists a deep bight, some¬ 
times running in a north-west direction upwards of 100 miles 
towards Shannon Island, from thence following the continent of 
Greenland as long as it was found to sound in toe desired direc¬ 
tion, and afterwards pushing northwards through the loose 
fields of ice which I shall show may be expected to be found in 
that locality The following are the reasons on which that 
<minion is founded —In prosecuting the whole fishery in the 
vicinity ot Shannon Island there are generally found loose fields 
of ice, with a considerable amount of open water, and a dark 
water sky along the land to the northward, the land water 
sometimes extending for at least fifty miles to the eastward ; 
and, in seasons when south-west winds prevail, the ice opens up 
very fast from the land in that latitude. The tec on the east 
coast of Greenland is what is termed field or floe ice, the extent 
of which vanes with the nature of the season; but it is always in 
motion, even in winter, ns is proved by the fact that ships lieset 
as far north as 78° have dnven down daring the autumn and 
winter as far south as Cape farewell. Thus there is always toe 
means of pushing to the northward by keeping to the land ice, 
and watching favourable openings. ”* 

And quite recently, in communicating the result of his expe¬ 
rience the present year, he writes -“During toe past season I 
had too many opportunities of observing the dnft of the ice 
In May, June, July, and August, its average drift was fully four¬ 
teen miles a day, in March an l April it must have been driving 
double that rate. I calculate that nearly the whole of the ice 
was driven out of the arctic basin last summer I went north to 
79' 45' in August, and found the ice all broken up, whereas 
down in 77* the floes were lying whole in the sea, clearly showing 
that the ice in 80“ must have been broken up by n swell from 
the north, beyond the pack to the north, which I could see over j 
there was a dark water sky reaching north until lost in the dis. 
tance, without a particle of ice to be seen in it I was convinced 
at toe time, and so was my brother, that we could hive gone up 
the pole, or at any rate far beyond where anyone had ever been 
before. I bitterly repent that I did not sacrifice my chance of 
finding whale and make the attempt, although my coals and pro¬ 
visions were wearing down Although I have never advocated 
an attempt being made to reach the pole by Spitzbergen, knowing 
well the difficulties that would have to be encountered, my ideas 
are now changed from what I saw last voyage. I am now con¬ 
vinced that a great advance towards the pole could occasionally be 
made without much trouble or nsk by Spitzbergen, and some of 
our amateur navigators will be sure to do it and pluck the honour 
from the Royal Navy. I do not know if the Eclipse will be sent 
to the Greenland whale fishery next year , if l go I shall be able 
to satisfy myself more thoroughly as to the clearing out of ihc ice 
this year, because it will necessarily be of a much lighter charac 
ter than nsnaL” + 

If this important information should be considered worthy the 
attention of the British geographers and the Admiralty, there 
would, perhaps, be two steamers sent out to make success doubly 
certain, one to proceed up the west coast of Greenland by way 
of Smith Sound, the other up the east coast of Greenland. 

But whatever may be decided on, I trust that the British 
Government will no longer hold back to grant what all geogra¬ 
phers and all scientific corporations of England have been beg¬ 
ging for these ten long years, and afford the meins for a new 
effective expedition to crown these, our modest endeavours, of 
which I have given an outline. We in Germany and Austria 
have done our duty, and I am happy to have lived to see that 
our humble endeavours, the work of our arctic explorers, have 

. 1 Ltttertf Capt! Uivid - f&xy^to Mr. Leigh Smith, dated Peterhead, 
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gamed your approbation—that of the Koyal Geographical 
Society of Great Britain We have done all we could m the 
private manimer we had to do it, for, as a nation, we Germans 
are only now beginning to turn our attention to nautical matters. 
We have had no vessels, no means, and our Government hat 
had to fight three great wars these ten years. But, m vertheless, 
we have had in this interval German, Austrian, American, 
Swedish, Norwegian, Russian polar expeditions, of which even 
an Italian officer took part at the instance of the Italian Govern¬ 
ment. And Englartd, formerly always taking the lead in these 
matters, it almost the only maritime power that has kept aloof. 
When, nearly thirty years ago, one man of science proposed that 
magnetical observations should be extended, it was at once 
answered by the Government then by sending out to the antarctic 
regions an expedition of two vessels, the Erebus and Terror ,, 
under that great navigator, Sir James Clarke Ross, which 
has never yet been eclipsed as to the importance of its results 
and the lustre it shed on the British Navy I do not know the 
views held in England now, but I know that to us outsiders the 
achievements and work of a man like Sir James Clarke Ross or 
Livingstone has done more for the prestige of Great Rritain than 
a march to Coomasaie, that cost nine millions of pounds sterling 
That great explorer, Livingstone, is no more; his work is going 
to be continued and finished by German and Amencnn explorers j 
we shall also certainly not let the arctic work rest till It is fully 
accomplished, but it surely behoves Great Britain now to step in 
and once more to take the lead. Augustus P*i hkmanv, 
Hon. Co- Member and Gold Medallist, 
Gotha, Nov. J, 1874 Royal Geographical Society 


SOCIETIES AND ACADEMIES 

London 

Chemical Society, Nov 4.—I)r. Odiing, president, in the 
chair.—The following papers were read —On racthyl-hcxyl- 
carbinol, by Dr C Schorlemmer j On the action of organic 
acids and their anhydrides on the natural alkaloids i’art 1 , by 
Dr C R. A. Wright, Oil the action of bromine 111 thi presence 
of wnter on bromopyrogallol and on bromopyroculeclini, by Dr 
J Stenhouse , The action of baryta on oil of cloves, by Prof 
A. H Church, Observations on the use of permanganate of 
potash in volumetric analysis, and on the estimation of iron m 
iron ores, by Mr. E A Parnell, Further researches on bilirubin 
and its compounds, by Dr J L W Thndichum 

Zoological Society, Nov 3 —Dr. A Gunther, F R S , 
vice-president, in the chair.—The secretary read a report on the 
additions tliat had been made in the Society’s menagerie during 
the months of June, July, August, and Septimbei, 1S74 —Mr 
Sclater gave an account of some visits he had recently ma <e to 
several zoological gardens and museums In France and Italy, 
and made remarks upon some of the piiiiei|ial obiects nonred 
therein —Mr. G Dawson Rowley exhibited and made remarks 
upon some rare birds from New Zealand, amongst winch were 
fine examples of A fiery r Anush , and a living pair of S rehvlnux 
albifacte*. —Mr. A R Wallace exhibited some rhinoceros horns 
obtained in Borneo by Mr Everett, proving thnt this animal was 
still found living m that island.—Mr J Gould exhibited n 
new jiarrot, ol the genus Aprotmit/us, recently obtained oil the 
Darling Downs, in Queensland Mr Gould proposed to call 
this bird Aprosmietus tustfuisstmus —A litter from Mr Swmlioc 
was read respecting some laits obtained by him at Ningpn — A 
communication was read from M. L Taczanowski, conservator 
of the museum at Warsaw, m which he gave a list of the birds 
collected by M. Constantine-Jelski in the ccrtrel part of Western 
Peru. Amongit these were eighteen species deserbed as new 
to science—A communication was read from Mr brederick 
Moore, giving descriptions of some new Asiatic Lcpidoptera - - 
A communication was read from Mr George Gulliver, containing 
measurements of the red corpuscles of the blood of Hippo/,<■ 
ttinms amphibnu, Otana jubeUa, and Truktcus rosmarus — 
Mr R Bowdler Sharpe read a paper entitled “ Contributions to 
a history of the Accipitres, or birds of prey." The first of this 
senes contained notes on toe females of the common and South 
African kestrels.—A communication was read from Mr Henry 
Adams, giving the descriptions of some new species of shells from 
vonon* localities, also of a new genus ol Bivalves from Manriuus 
—Mr. A. H, Garrod read a paper on points in the anatomy of the 
parrots which l)«ar on the classification of the sub order. This 
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memoir was bared upon the examination of a Urge number of in* 
dividual* belonging to seventy-nine specie*, chiefly from the So¬ 
ciety’s bring collection, and contained a new arrangement of the 
group based principally upon the arrangement of the carotid 
arteries, and the presence or absence of this ambitus muscle, the 
furcula, and the oil-gland —A communication was read from 
Mr. G. B. Sowerby, ion., giving the descriptions of five new 
species of shells from different localities.—A communication was 
read from Mr. E. P. Ramsay, wherein he described five new 
species of Australian birds, and of the egg of Chamydodtra ma- 
culata. The birds described wer t—Cypstlus ttrra-r/gimt, 
Ailurtedus maculosus, Pttlotu frtnala, Eopsaltna inornata, and 
Khtptdura suptraliosa 

Royal Microscopical Society, Nov. 4.—Chas. Brooke, 
F.R.S , president, in the chair.—A paper by Dr. Jas. Fleming, 
On microscopical leaf-fungi from the Himalayas, was taken as 
read ; it was illustrated by drawings, and many of the species 
described had been identified by Mr M C Cooke as being 
the same as those known in Europe.—A paper by the Rev. W. 
H. Dalbngcr and Dr Drysdale, in continuance of their senes. 
On the life history of Monads, was read by the secretary. It 
minutely described a form repeatedly met with in macerations of 
the heads of codfish and salmon, and traced the development 
and reproduction in all stages, and was illustrated by drawings, 
which were enlarged upon the black board by Mr. Chit. Stewart. 
The observations had extended over several years, and bad been 
conducted with the greatest care under various powers up to 
,V in The results of experiments were also given, and con¬ 
clusively showed that exposure to temperatures of 220' and 
300’ F. had failed to destroy the germs of these organisms. 
Some interesting living objects, stated to lie larval forms of the 
common cockle, were exhibited and described by Mr. Wood : 
but the similarity of these forms to some which were exhibited 
at the previous meeting, and presumed to be Buctphalm poly- 
morphus, having been pointed out by Mr. Stewart, an interesting 
discussion followed. Perryia pulch/nma, Kitton, was exhibited 
under one of the Society’s instruments 


gas.—On the isomerism of acetylene perbromide and the hydride 
of tetrabromlnated ethylene, by M. E. Bourgotn. The last- 
named substance Is obtained by the action of bromine end 
water on blbromsucdmc acid, and is described a* a crystal!in# 
substance melting at 54’5*. Perbromide of acetylene is a liquid 
formed when acetylene is passed into bromine heated to JO 0 
under a layer of water. The author considers acetylene per¬ 
bromide to be an additive compound of the acetylene series, while 
the other substance is derived by substitution from ethylene 01 
ethyl hydride.—Researches cm the decomposition of certain salh 


ethyl hydride.—Researches cm the decomposition of certain salt! 
by water; second note, by M. A. Ditto. The author has now 
studied the decomposition bixmuthous and bismuthic nitrates and 
of antimonioni chloride.—On electro-magnets j a note by M. 

This paper refers to the use of electro instead of 
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Geographical Society, Oct. ax.—President, M. Delesae.— 
Dr. flamy communicated the result of his researches on the 
geographical distribution of the human race in Eastern Mela¬ 
nesia. He showed that the penetration of the Papuan populations 
by the Polynesians is much leu exceptional than has been hitherto 
believed. It has been long known that there has been a con¬ 
siderable immigration of Tongtna into Viti. Ouvea, In the 
loyalty Islands, was invaded at the beginning of this century 
by Kanakea from the Wallis Isles, the eastern coast of New 
Caledonia containing a very large number of Melano-Poly- 
nesian Metis, the yellow variety of M. Bougarel, who perhaps 
found them on Isabella Island, in the Solomon group. The 
recent discoveries of Captain Moresby show the Polynesians 
strongly established in the southern extremity of New Guinea. 
According to M. J. Verreau they had penetrated as far as 
Australia, where a small tribe having all the characteristics of 
Polynesians has been established for about thirty year* in tho 
neighbourhood of Cape Capricorn. 


Paris 

Academy of Science*, Oct. 26.— M. Bertrand in the chair. 
—The following papers were read Note on Dr. Zenker’s 
cometary theory, by M. Faye. The theory commented upon 
supposes that comet* owe their movements in part to the attrac¬ 
tive force of the sun and m part to the evolution of gases from 
the surface of the comet by the action of the sun’s heat The 
gases are supposed to consist of water vapour, and a hydro¬ 
carbon, and the motion pioduced by their rapid generation from 
the surface of the comet nearest to the sun 11 regarded as of an 
opposite nature to that produced by gravitation. M. Faye dis¬ 
sents from these views, and promises a further examination of the 
question in a future paper.—Note on the average ration of the 
French countryman, by M. Hervd Mongon The author con¬ 
cludes, from a statistical inquiry into the subject, that the daily 
ration oi the French labourer 1* not sufficiently high, and that 
for the welfare of the country this ration should be increased.— 
On the composition and physical properties of the products from 
coal-tar, by M. Duma*. The analyses and experiment* were 
undertaken by the author with a view to test the insecticidal 
properties of coal-tar as applied to the destruction of Phylloxera 
The hydrocarbons appear to have the most energetic action, the 
portion boiling below 110“ causing death In five minutes.—Pre¬ 
sentation of the geographical programme forming port of the 
new plan of studies for the colleges, by M. E. Levasseur.—On 
the analytical theory of Jupiter’s satellites, by M. Souillart. The 
author had given, in a previous memoir, the formula for calcu¬ 
lating the inequalities of longitude and of the radu vtelerts of the 
satellites. In the present memoir the problem has been solved 
for the latitudes and the secular equations of the longitudes.— 
Eighth note on the electric conductivity of bodies which are imper¬ 
fect conductors, by M. Th. du MoncaL—On the fermentation of 
applet and pears, by MM. G. Lechartier and F. Bellamy. The 
experiments described have been aimed on since 1872, and are 
considered by the authors as a veritable demonstration of Pasteur’s 
deduction from his theory of fermentation, that “the formation 
of alcohol is due to the fact that the chemical and physical life 
of the fruit-cells is continued under new conditions in a similar 
manner to those of the cells of the ferment.”—Absorption of gas 
by iron wire heated to redness and thinned by immersion in dilute 
sulphuric acid during the operations of wire-drawing, by M. D. 
Sim, The author his not yet determined the nature of this 
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EUE DE BEAUMONT 
HE life of the science of geology has been short; 
that of many of its illustrious votaries has been long. 
There Still survive a few whose recollections go back to 
the early triumphs of the science in the days of William 
Smith and Cuvier. But their number grows rapidly less. 
One by one the links which bind us personally with the 
glories of the past are being snapped asunder. The grand 
old oaks under whose branches the younger saplings have 
grown up are fast dropping down. Within the last few 
years we have lost in this country our Murchison, Sedg¬ 
wick, and Phillips; Austria her Haidingcr; Germany 
her Gustav Rose, Bischof, and Naumann; America her 
Agassiz, and France her D’Archiac and I)e Vemeuil. To 
this list we have now to add the well-known name of 
L. Elle de Beaumont To the expressions of regret with 
which the friends and pupils of that father m science have 
followed his remains to the tomb, geologists in every 
country will add their sympathy. Those who knew him 
best have eulogised his love of truth, his piety, and lus 
generous feeling for younger and struggling men of 
science. 

The name of Elie de Beaumont is chiefly known out of 
France by its association with two theories —Ctathes de 
south)intent and the Rlsau pcnta^onalc— which lie es¬ 
poused and vigorously defended, but neither of which has 
met with general acceptance, though no one can peruse 
the writings in which they are developed without ad¬ 
miring the wonderful industry of lllte de Beaumont 111 
the accumulation of facts and the felicitous imagination 
with which he marshalled these facts in support of the 
theory to which he had pledged himself. It is not easy 
for geologists in other countries to understand the vast 
influence which for nearly half a century lie has held tn 
France. We must bear in mind the system of centralisa¬ 
tion which controls even scientific enterprise in that 
country, and the fact that Elie de Beaumont held official 
posts in Pans which gave him a powerful sway over geo¬ 
logical and mining matters, especially such as were under 
the guidance of the State. Hence it was not merely his 
great reputation, but his official position, which enabled 
"him for so many years in great measure to control the 
progress of physical geology in his native country. 

This eminent geologist was born in the year 1798 In 
1817 he entered the Ecole Polytechnique, where he 
greatly distinguished himself, leaving it in the first rank 
for the Ecole des Mines. At that institution he showed 
a strong tendency towards geological pursuits, and such 
capacity for their prosecution that he was soon chosen to 
perform one of the most onerous tasks which had ever 
been undertaken by the Mining Department of France. 
The publication of Greenough’s geological map of Eng¬ 
land, and the reception of a copy of it in the year 1822 
at the Ecole des Mines, revived a project which political 
considerations had displaced, of constructing a geological 
map of France. When the decision to undertake this 
great work was formed, Elie de Beaumont, with bis 
fiftMT-popil and future friend and associate Dufrdnoy, 
fit selected to carry out the necessary surveys. With 


the view of giving them still further training for their 
task, the authorities sent them over to study the geology 
of England, particularly the arrangement of the second¬ 
ary rocks of this country, which by the genius of William 
Smith had become a type for all parts of Europe. Six 
months were spent in tins preliminary work, some portion 
of the time being devoted to a careful study of British 
mines and mining, on which the two young engineers 
furnished some voluminous and skilful reports. It was 
the year 1825 before they received orders to begin their sur¬ 
veys. France was separated into two sections, the eastern 
half being .illotted to Elie de Beaumont. The two obser¬ 
vers, however, met frequently, and after the mam part of 
their labours was concluded they went over portions of 
the ground together, so that in the end, agreeing on all 
mam points, they produced a harmonious and magnificent 
work In ten years they had completed their surveys. 
'I he engraving necessarily occupied some five years more, 
after which the indefatigable authors produced two large 
and exhaustive quarto volumes of explanations of the 
map, wherun the geological structure of their country was 
well described 

Of all the achievements of Elie de Beaumont, this, his 
first, is probably that on which his fame will ultimately 
most securely rest. It was a great work, most conscien¬ 
tiously and skilfully performed, amid difficulties which 
can only be adequately realised by those who have 
essayed geological mapping, and who know the nature of 
the ground over which the French explorer had to trace 
his lines. 

During the twenty-three years (1825-48) which elapsed 
between the beginning and the completion of the map 
and its accompanying text, Elie de Beaumont had made 
his name widely known by other important contributions 
to science A few years after the mapping had begun, 
and while engaged in exploring the high grounds in the 
east of France, he was struck by the relations which 
could be traced between the direction of different lines of 
mountain and the nature and position of the strata along 
these lines of elevation. In 1829 he published the first 
sketch of the theory which afterwards grew into the well- 
known Rheau penhtgontile. He likewise adopted and 
defended Von Buch’s Ethibum>s-bater theory, publishing 
in its support an elaborate essay on the structure of Etna 
(1836). One of his best essays was published in 1847, 
“Sur les Einnnitions Volcamqucs ct Mctalliltrcs,” a 
luminous exposition from the point of view of a cat.iclys- 
mist of the history of the volcanic phenomena of the 
globe. One of his best separate publications is his 
“ Lemons de Geologic pratique,” a work full of knowledge 
ami research, which may be usefully studied by all who 
take interest in dynamical geology. It would take some 
time to enumerate even the titles of his various contrib 1- 
tions to the transactions and journals of lus day. They 
include short notes and long memoirs of original research 
of his own, elaborate reports upon the writings of others 
(of this style he was a master), instructions to exploring 
expeditions, &c.; and they are not confined to physical 
geology, but embrace also the allied sciences—chemistry, 
mineralogy, and palaeontology. One feature which cha¬ 
racterises them is the endeavour after exactitude 1 heir 
author had a mathematical mind, and sought for mathe¬ 
matical precision in his development of a subject. 
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Elic de Beaumont in the course of his long career filled 
many offices of distinction. As far back as 1B27 we find 
him lecturing for his master at the Ecole des ftlines, and 
afterwards succeeding to the chair. In 1832, on the death 
of Cuvier, he was chosen to fill the only chair of N atural 
History at the College de France. He thus stood at the 
head of the geological tuition of the country. The 
mining engineers and others who required geological in¬ 
struction for State certificates or appointments passed 
through his hands. His fame likewise attracted many 
from a distance, so that as’a teacher his influence must 
be regarded as having been very great. Moreover, 1 c 
became Inspector-General of Mines, member and per¬ 
petual secretary of the Academy of Sciences, and was an 
associate of many of the learned societies of Europe and 
America. His scientific renown and high personal cha¬ 
racter led to his being chosen as senator and raised to the 
rank of Grand-Officier of the Legionjof Honour. Full of 
honours, therefore, he lias closed a long life with his 
faculties unimpaired to the last, and in the midst of the 
activity which had marked his long and honourable 
career. 

This is perhaps hardly the place or the time to pass 
any judgment on the work of the illustrious man who has 
just gone from among us. His name will ever be asso¬ 
ciated with the history of geology, linked with those of 
Cuvier, Brongmart, Dufnfnoy, and others who led the 
way to all that has since been achieved in the geology of 
France. Arch. Ghkik 


FLUCKIGhR A.VD II W'BURY'S “ PHARMA- 
COCRAPIUA” 

l'hat macot’taphm a Histoty of the pi mu pal Drills of 
Vegetable Origin met with m Great Britain and liriiidi 
India By Friedrich A Fluckiger, Ph I) , Professor in 
the University of Strassburg j and Daniel Hanbury, 
FRb, Fellow of the Linncan and Chemical Societies 
of London (Macmillan and Co, 1874.) 

H l'-RE was a stir of anticipation and inquiry amongst 
pharmacologists when it first became known that 
Prof. Huckiger and Mr. Hanbury were engaged upon a 
work of joint authorship Speculation was busy as to 
what was to be the nature of the book, to what particular 
objects it would be directed, what extent of ground it 
would cover, and so forth. Upon a single point all were 
agreed, namely, that it would not be one of those com- l 
posite treatises on drugs—organic and inorganic - thera¬ 
peutics, pharmacy, and toxicology, enlivened by traditional 
botany and old-fashioned chemistry, which have passed 
current amongst us as “ Manuals of Materia Medica.” 

One generation after another of compilers have pro¬ 
duced volumes supposed to be suited to the wants of the 
time, in which the same sort of information has been 
given, the same errors perpetuated often in almost iden¬ 
tical words, until the very term “ Materia Medica ” has 
come to be looked upon with suspicion by scientific men. 
Perhaps the origin of the shortcomings of the general 
run of such works may be traced to the fact that they 
hswe often been written by practising physicians who 
were lecturers in medical schools, and have been designed 
primarily ns handbooks for medical students. Nor need 


it be a matter of wonder that, with no special facilities for 
acquiring original information as to the history of drugs, 
and with few opportunities for verifying the statements of 
others, authors so situated were content to transcribe 
without examination what hai been already recorded as 
fact, and to devote then better energies to the more purely 
medical relations of the subject—the aspect of chief Inte¬ 
rest both to themselves and those for whom they wrote. 

The question has often been raised, and once at least 
on very high authority, why the overcharged curriculum 
of medical study should still be encumbered with Materia 
Medica ; why, m view of the separation which is gradually 
taking place between the practice of Medicine and that of 
Pharmacy and of the scientific education now received by 
the pharmaceutist, such matters as the physical characters 
sources, and chemistry of drugs should not be referred to 
those whom they primarily affect. 

This, perhaps, is scarcely the place to discuss such 
questions in detail, but they inevitably present themselves 
on a comparison of the present book with any of those to 
which allusion has just been made. 

It is generally no very difficult thing to give an intelli¬ 
gible account of a work embodying the results of scientific 
research. It is not requisite that the knowledge of the 
reviewer should be co-cxtensive with that of the author to 
enable linn to form a just estimate of its strong and weak 
points, or even to exercise the critical faculty where 
opinions ratlier than facts are advanced. But the task of 
introducing suitably a closely printed volume of 700 pages, 
containing scarcely anything but facts—an unusual pro¬ 
portion of which arc stated for the first time, and those 
which are old assuming a new importance from their fresh 
verification, the whole given with a condensation of style 
that refuses page-room to a superfluous word - is not one 
that can be performed by the ordinary mc.hod of sum¬ 
marising results 

The scope of the “ Pharmacographia " and the inten¬ 
tion of its authors can hardly be better told than by a 
few extracts from the Preface After defining the word 
Pharmacographia as “ a writing about drugs,” the authors 
statu that “ it was their desire not only to write upon the 
general subject and to utilise the thoughts of others, but 
that the book which they had decided to produce together 
should contain observations that no one else has written 
down. It is in fact a record of personal researches on the 
principal drugs derived from the vegetable kingdom, 
together with such results of an important character as 
have been obtained by the numerous workers on Materia 
Medica m Europe and America.” 

Restricting the field of their inquiry by the exclusion 
of Pharmacy and Therapeutics, “ the authors have been 
enabled to discuss with fuller detail many points of 
interest which are embraced in the special studies of the 
pharmacist ” 

“ ihc drugs included in the work are chiefly those 
which are commonly kept in store by pharmacists, or are 
known in the drug and spice market of London. The 
work likewise contains a comparatively small number 
which belong to the Pharmacopoeia of India: the appear¬ 
ance of this volume seemed to present a favourable 
opportunity for giving some more copious notice of tin 
latter than has hitherto been attempted." 

Now as to the manner of treatment A uniform tut)- 
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division into section* has been adopted throughout the 
work. In the first place, “ Each drug is headed by the 
Latin name, followed by such few synonyms as may 
suffice for perfect identification, together in most cases 
with the English, French, and German designation. 

"In the next section, the liotamcal Origin of the 
substance is discussed, and the area of its growth or 
locality of its production is stated.” 

“ Under the head of History, the authors have endea¬ 
voured to trace the introduction of each substam c into 
medicine, and to bring forward other points in connection 
therewith, which have not hitherto been much noticed in 
any previous work.” 

“In some instances the Formation , Secretum, or Mi thod 
of Collection of a drug has been next detailed in others, 
the section History has been immediately followed by the 
Description , succeeded by one in which the more salient 
features of Microscopic Structure have been set forth.” 

The next division includes the important subject of 
Chemical Composition, then follows a section devoted to 
Production and Commerce , and lastly, observations, 
chiefly dictated by actual experience, on Adulteration 
and on the Substitutes which in the case of certain drugs 
are occasionally found in commerce, though scarcely to 
be regarded in the light of adulterants. 

" The medicinal uses of each particular drug are only 
slightly mentioned, it being felt that the science of thera¬ 
peutics lies within the province of the physician, and may 
be wisely relinquished to his care.” 

The reader must not judge the Preface by the discon¬ 
nected sentences which have been quoted to serve a parti¬ 
cular purpose. Only sufficient has been copied to explain 
briefly, and as far as possible m the authors’ own terms, 
thegcneral scheme ol their work. 

The plan, as will be seen, is one of great comprehen¬ 
siveness, and the execution throughout is of characteristic 
thoroughness. A single article taken at random from 
the book would be better evidence than any criticism, of 
the exhaustive character of the treatment, but unfortu¬ 
nately, considerations of space preclude anything more 
than a few general remarks suggested by a first perusal 

The investigation of the botanical origin of drugs is 
one which Mr. Hanbury has made his own, and few 
writers have set at rest so many debated questions in this 
division of the subject. Completeness and accuracy of 
the information now collected is exactly what might have 
been expected. The student who knows only the British 
Pharmacopoeia will find much to learn, and something to 
unlearn, concerning the origin of many common medicinal 
substances. In some cases the corrections necessary 
arise merely out of questions of priority in botanical 
nomenclature, but m others the errors are founded in the 
wrong Identification of the plants. For instance, Jateor hiza 
palmata, Miers, is the name accepted, for reasons 
given in the text, for the plant yielding calumba root, 
xather than the alternative specific terms of the Pharma¬ 
copoeias. Oil of cajuput is assigned to Melaleuca htica- 
dendron, L., whilst in the British Pharmacopoeia and the 
Paris Codex it Is referred to M. minor, DC., and m that 
of the United States to M. cajuputi, Roxb. Sumbul 
Root, the botanical history of which in our Pharmacopoeia 
is stated to be unknown, appears as the product of 
pvryAngium Sumbul, Kauffman, a plant of the natural 


order Umbelhfer.e. On the other hand, in speaking of 
the botanical origin of Myrrh, which the Pharmacopoeia, 
without show of doubt, assigns to Hahamodendr on 
myrrha, Ehrenb,, it is stated that “the l»tany of the 
myrrh trees is still encompassed with uncertainty, which 
will not be removed until the very localities in which the 
drug is collected shall have been well explored by a com¬ 
petent observer” It would be tasy to multiply examples, 
but beyond a passing allusion to I’areira Ilrava as the 
root of ChortdodcrtdtoH tomeatosum , K1117 et Pav, a fact 
determined by Mr. Danbury’s reseanhes, this portion of 
the subject need not be dwelt upon 

The information given under the head of “ History " has 
a general as well as a technical value All sorts of 
writers, ancient and modern, have been laid under 
tribute; and the glimpses one obtains, not only of the 
medical but of the domestic employment of drugs in 
past times, are full of interest. 

This running commentary need not be extended to all 
the headings under which the treatment of each substance 
is arranged. The term “Substitute” as distinct from 
“Adulteration,” perhaps needs a word of explanation 
It is employed to comprise substances occasionally met 
with in commerce, the product of plants more or less 
closely allied to the officinal one , for instance, the wood 
of Quassia amara instead of that of Piet cena 1 neha, the 
occurrence of the root of AridoloJna ntnulata in place 
of A icrpciitiina, or of the dried plant of Piper aduncum 
in lieu of the true Matico. 

The notices of Indian officinal drugs have the interest 
of novelty to European students, but beyond this leave 
little room for present remark. In course of time some 
of them may be introduced at home, ami 111 anv case, 
with the amount of. :ommunication which exists between 
England and her Fastem possessions, nothing 11 Inch 
concerns tlic one can be unimportant to the other 
Indian medical men are largely drawn from this country, 
and by them, at least, they will be gratefully received 

The only department of the book which does not yield 
unalloyed satisfaction is that which refers to “ Micro¬ 
scopical Structure * The descriptive par igraphs arc, no 
doubt, as good as words can make them, but mere words 
are insufficient for the puipose. If anyone doubts this, 
let him try to construct a drawing of mirrnscopic struc¬ 
ture from a description, and then compare it with the 
reality; or, on the other hand, let hun endeavour to 
identify one vegetable production out of a number 
closely allied, by means of a mere verbal definition 
of characters. Either task is difficult at best, some¬ 
time* impossible It is not to our credit that there 
should be no British work of reference containing a com¬ 
plete scries of illustrations of the anatomy of drugs What 
is wanted is not so much an elaborate atlas, like that of 1 )r. 
Berg, with large, ideal, diagrammatic drawings, suggested 
by the microscopic appearance of ihe various vegetable 
products used m medicine, os a set of figures of charac¬ 
teristic portions of structure presented in a form m which 
the working student may recognise them. How welcome 
such an addition to the book would have been from Prof. 
Fluclriger’s skilful hand. It is only just to the authors to 
state that they make no claim for completeness in this 
division of the work, indeed, they are so fully aware of 
what is needed, that one might almost indulge in the 
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hope of seeing a second edition with a supplementary 
volume of plates. 

In a brief and imperfect notice like the [present but 
scanty justice can be done to a book like the " Pharma- 
cograpina,” a work which, from .the amount of its original 
matter, the laborious aerification of its facts, the accuracy 
of its references, and the extent of general crud'tion it 
reveals, will be received with no grudging welcome, and 
will be recognised at once and without misgiving as the 
standard of authority on the subjects of which it treats. 

Henry 11. IIrady 


SULLY'S "SENSATION AND INTUITION ” 
St/isii/mn ami Intuition: .S tudm in Piyiholo^y ami 
s/.it/te/ui. by James bully, M A. (Henry S. King 
and Co.) 

YOUNG aspirant to the woolsack had as part of 
his first examination the question, “ To whom was 
the Declaration of Rights presented 5 ” To refresh his 
memory he cast lus eyes on the paper of the gentleman 
on his left, who had written Willi.un I., willing to give 
himsi If every advantage, he next stole a glance at the 
piper of the gentleman on his right, where he saw William 
111. “Ah thought he, with a knowing twinkle of the 
eye, “I’ll strike the happy medium”—and down went 
William 11. Mr. bully, in the fust of this < ollcction of 
interesting essays, has struck the happy medium between 
the evolution and the individual experience psychologies. 

Mr. bully has read and pondered nil the learning of 
his subject; but the thoroughgoing evolutionist is not 
unlikely to accuse him of having done more than “shaded 
for a moment the intellectual eye from the dazzling light 
of the new idea.” If, as we are'told, “it is far from 
improbable that a fuller investigation of the processes by 
which our conceptions of space are built up, will render 
supci fiuous the supposition of their innateness," it is not 
at all probable that any other conceptions arc inherited. 
And the evolutionist will not, we fear, be able to draw 
much comfort from the assurance that " the psychologist, 
when satisfied of the presence of distinct mental pheno¬ 
mena not traceable to the action of his own laws, will 
gratefully avail himself of the additional hypothesis 
supplied to him by the philosopher of evolution , ” for it 
not unfrequently is very difficult indeed to satisfy the 
psychologist of the presence of anything not traceable to 
the operation of his own laws. An authority in psychology 
writing in “Chambers's Encyclopaedia,” says that the 
assertions with regard to the instinctive perceptions of 
distance and direction by the newly hatched chick are, 
“ in the present state of our acquaintance with the laws of 
mind, wholly incredible ” We now know that the chick 
has not the least respect for those laws of mind ; and we 
have already in these columns (NAruRK, vol. vii. p. 300) 
argued that we have no sufficiently accurate acquaintance 
with the alleged acquisitions of infancy to justify the 
doctrine that tney arc different in kind from the unfolding 
of the inherited instincts of the chicken. To what we 
then said Dr. Carpenter has replied on one point in his 
“Mental Physiology” (p. 179). While admitting that 
human beings require no education to enable them “ to 
recognise the direction of any luminous object,” he 


maintains “ that the acquirement of the power of visually 
guiding the muscular movements is experiential in the 
case of the human infant." In support of this somewhat 
inconsistent position, he gives facts within his own 
knowledge which we do not feel to be in the least inimical 
to the doctrine against which they are arrayed. Mr. 
Sully is more consistent; he thinks it proveable that the 
eye has no instinctive knowledge of either the distance 
or the direction of a visual object. He relies greatly on 
“ Recent German Experiments with Sensation " (the sub¬ 
ject of his third essay), which, like Dr. Carpenter's facts, 
appear to us in perfect harmony with the theory they are 
supposed to disprove. Without doubt, there is no higher 
scientific authority than Helmholtz, and just for this reason 
is it specially instructive to observe how readily even he 
accepts as statements of fact what never could have been 
more than the suggestions of theory. In the last of hi* 
adm rable course of lectures on “ The Recent Progress of 
the Theory of Vision,” he says: “ The young chicken very 
soon pecks at grams of corn, but it pecked whde it was 
still in the shell, and when it hears the hen peck, it pecks 
again, at first seemingly at random. Then, when it has 
by chance hit upon a grain, [it may, no doubt, learn to 
notice the field of vision which is at the moment presented 
to it" In this list of assertions, even the one that might 
seem most certainly true is a mistake The chicken does 
not peck while still in the shell ; though that it does so 
is, we believe, the universal opinion, the actual mode of 
self-delivery having never been observed. The movement 
is just the reverse of pecking. Instead of striking for¬ 
ward and downward (a movement impossible on the part 
of a bird packed in a shell with its head under its wing), 
it breaks its way out by vigorously jerking its head 
upward and backward, while it turns round within the 
shell. With the advance of knowledge, theories will have, 
though it may be reluctantly, to accommodate themselves 
to facts , and after the din of the battle is over, it will be 
found that the real facts had never had any difference 
among themselves. 

Mr. Sully differs from Mr Spencer as to the relation of 
the evolution hypothesis to the question of realism and 
idealism, lie is aware that Mr. Spencer “distinctly 
affirms that the reality of an independent unknowable 
force is necessarily involved in .his theory of evolutional 
progress. But this,” Mr. Sully observes, “ can only mean 
that every distinct conception of subject and object 
involves this postulate; and this assumption can hardly 
fail to strike one as a petitio principle, inasmuch as able 
thinkers have undertaken to find the deepest significance 
of this antithesis m purely phenomenal distinctions." 
Perhaps Mr. Spencer might be able to produce instances 
in which the facts of the .universe have turned out net 
exactly what able thinkers had undertaken to find them. 
Considerable strain is put by Mr. Sully on Mr. Mill’s 
formidable definition of matter—that it is “a permanent 
possibility of sensation if but we greatly fear that when 
brought to close quarters the idealist that puts his trust 
in this verbal monstrosity will find himself left in the 
lurch. Somehow through “processes of repeated experi¬ 
ence and sharpened intellectual action, the mind comes," 
we are told, “ to conceive a possible impression as the 
originating cause of a present one, and so to arrive at that 
vast stream of objective events vftich flow*; on beyond, 
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and Independently of, the actual series of feelings making 
up its own individual life.” To follow this from the idealist’s 
piolnt of view is quite beyond us. A belief in permanent 
possibilities of sensation that flow on independently of 
our feelings is in some danger of being mistaken for 
realism. Mr. Sully, however, is very sure that the realists 
are wrong ; and as a psychologist he must be able, by aid 
of his science, to explain their error, just as an astronomer 
accounts for an eclipse. This is how our realistic philo¬ 
sophers go wrong. Under the influence of a refined 
sentiment of awe, they see what is not there. Not only 
does this emotion “lead the mind to anticipate the 
presence of insoluble mystery where a calmer intellectual 
vision sees only dear regularity, but it serves to support 
conceptions of an unknowable where the closest obser¬ 
vation and most accurate reasoning fail to detect any 
signs of such an existence.” The superstitious terror of 
the rustic transforms a white calf into a ghost; the awe of 
the philosopher sees a ghost where there is no calf. 

In a very suggestive essay Mr. Sully handles the 
difficult subject of “Belief, its Varieties and its Condi¬ 
tions.” He finds “ the primitive germ of all belief, the 
earliest discoverable condition that precedes in its in¬ 
fluence that of action, in the transition from a sensation 
to an idea.” In thus attempting to understand how the 
state of mind called belief resembles, differs from, and is 
related to other states of consciousness, Mr. Sully is, we 
think, on the right track. He is, however, by no means 
free from the crude, popular notion, that belief and 
volition, considered as facts of consciousness, have some 
special causal connection with the bodily movements. 
Indeed, he thinks that Prof. Bain “ has succeeded most 
completely m showing the will to be a secondary and 
composite state of nund, inferable from more rudi¬ 
mentary states,” one of these so-called rudimentary st ltes 
being spontaneous.bodily movements, which occurring by 
“ a coincidence purely accidental ” along with states of 
consciousness, these unlike things get somehow stuck 
together by “an adhesive growth, through which the 
feeling can afterwards command the movement.” We 
have repeatedly maintained that while on the one hand 
there arc reasons which seem to compel the belli f that 
on his physical side man is a machine whose movements 
can never escape by a hair’s breadth from the inexorable 
rule of physical law, there is on the other hand no “ belter 
ground for the popular opinion that voluntary movements 

their nse in feeling and are guided by intellect, than 
a superficial observer ignorant of the construction of the 
steam-engine might have for a belief that the movements 
of a locomotive take their nse in noise and are guided by 
smoke.”* That Prof. Huxley’s bold advocacy of this 
view at the recent meeting of the Bntish Association has 
not called out more angry criticism is surely a most 
hopeful sign of the times. 

It is with regret that we must now take leave of this 
collection of essays, which we have read with pleasure 
and profit; and we hope that our mode of expressing 
our criticisms will not be misunderstood or supposed to 
indicate a want of appreciation. To touch on all the 
points we had marked for observation would more than 
double tbe length of this review. Especially do we regret 
not being able to say a few words about “ The /Esthetic 
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Aspects of Character." If Mr. Sully could admit that 
conduct cannot be beautiful in so far as it involves 
struggle, mental effort, for example, m so far as it is 
moral or virtuous on the subjective side, very little 
would then stand between him and one commanding 
generalisation. * Douglas A. Si’AIdim; 


LETTERS TO THE EDITOR 

lThe Editor does not hold himself responsible for opinions e\pressd 
bj his lonespondents A either can he undertale to return 
or to correspond with the writers of nj,ctid mantis, npts'. 
No noli ,c u talen of anonymous communications .] 

Sounding and Sensitive Flames * 

II. 

Anotuxr example of a highly sensitive flame was recently 
described to me which seems to show tluit air-cumuls 
flowing through gauze at a proper speed arc sensitive- without the 
intervention e>r simultaneous superaddition of a flame A special 
kind of Bunsen burner was made with a spiral mixing tube 
coiled in an inverted cup, at the centre of which is a small chamber 
covered with wire-gauze at the fool of a abort tube or 11 une-p-pc. 
The gas is admitted by a single jet passing through a cap of w ire- 
gauze covering the conical opening of lhe spiral lulie, the object 
of this cap of gauze being to distribute the air in its approach, and 
to protect the gas jet from ignition. 'I he gas-llame hums with a 
small bright green cone, surmounted by a larger envelope of pale 
reddish Ihme, and it is intensely hot The- green cone- indi¬ 
cates combustion of the most complete- explosive mixture of air 
and coal-gas, and when the burner is properly uljusted 1L cm 
only hum on the top of the flamc-tuhc, win re it tmds the addi¬ 
tional required supply of oxygen , but it descends to the wire- 
gauze at tbe fool of the tula, it the air supply cxucils, or lhe gu» 
supply falls short of the right propoiuon. In some o[ ihese burners 
the slightest noise of the kind that commonly alleys sensitive 
flames causes the cone of gieen /lame to retreat into the tube and 
settle on the wire-gauze at its foot, whence 11 rises uoam imme¬ 
diately to the top ot the tulie, when the sound ceases i lie expla¬ 
nation seems to lie that the air-cun-e-ut entering the mi\uig-tube 
through the outer gauze cap is in a sensitive condition, and that 
when thrown into disturbance by the external sounds, it is more 
quickly Seized and is drawn into the mixing mhe more rapidly 
by the gas-jet than when it is flowing over the- jet in a tranquil 
state. The inventor of these burners, Mr. Wallace, assures me 
that some of them exhibit the most sensitive of sensitive flames, 
and that be has more than once thought of sending one of them 
as a must singululy effective illustration of such flames to Prof 
'1 yndall 

lhe explanation here given of tbe sensitiveness of Wallace’s 
Ilunsen-flame- appears to be m great nirt correct , but 
the behaviour of the flame, which by Mr. Wallace’s lindm- s 
I have seen since lhe above was written, differs consult r- 
ably from that tle.crilied, and some expetimems connected 
with it lead me to modify to some extent the foregoing 
theory of the origin of sensitiveness in wire gauze flames, 
and even, apparently, to except the gauze itself from any 
c msidcrable share of inechanunl action in the process. The gas 
in this burner is first turned low, until the green cone at the 
centre nearly disappears, and merge* into the oule-r Ixmlcr of the 
flame from less effective mixture of air with the gas at a low 
speed of the jet The flame is now sensitive to the smallest 
sound, mourning fully one-half higher at every word, or even 
syllable of a speaker, and at the stroke of a bell, or other acute 
sound, reaching about twice its ordinary height It undergoes at 
the same tune no change m its appearance, showing that (he 
contents of the mixing-tube and chamber -ire merely urged out 
of the flame-tube with greater speed by some forward impulse ot 
the |et behind. If the sound is continued, as by constantly 
ringing a bell, the expanded flame gradually subsides, from iho 
expulsion of all the inferior gas-mixture m the burner, reaches its 
first stature, and passes into a condition of more- concentrated 
combustion corresponding to a fuller, and therefore more rapid 
admission of gas to the jet; when the sound ceases, the con¬ 
tracted flame gradually recover* its first sue snd diffusencss from 
the same cause, namely, the expulsion of all lhe well-aerated gas 

* Continued from p. 0 
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is the burner by an inferior mixture which succeeds it at a slower 
•peed. 

From the following experiment and considerations I am in¬ 
clined to attribute the observed action of the disturbed flame 
almost entirely to direct influence of the sound upon the gas-jet, 
rather than to its eflcct upon the current of air passing through 
the conical cap of gan/c that surrounds it. 'The current through 
the gauze is so slight that ascending smoke, slowly creeping round 
it, is not visibly drawn into ita meshes. The sensitive action of 
the flame remains equally perfect when all but a very small 
aperture of the gauze is closely covered with thin sheet india- 
rubber. To determine if a naked jet, unsurrounded by wire- 
gauze, would by itself produce a flame jpo sensitive, l easily 
obtained with a Ladd’s tapering brass jet aflame of this descri|>- 
tlon. Laying it upon its side with its point inclining downwards, 
and inserting this into a brass tube about & in. wide and 15 in 
long, also inclined, the flame at the lower end of this tube, 
when full gas was used, resembled a liunsen flame; but if the 
gas-supply is lowered, it becomes luminous, and at the lowest 
point at which it will continue to burn, the slight current m the 
tube appears to consist only of nearly pure coal-gas, and is of 
course (a useful point in the manipulation) quite lnexploetve A 
stamp, a cough, or other deep-pitched sound, as the exclamations 
Oh ' and Ah I caused this flame to emerge from its hiding-place 
in the end of the tube into which it had retreated, and to rise in a 
tall tongue of light. It was not sensitive to notes of high pitch, 
to a hiss, nor to some of the ocuter vowel-sounds of the voice, 
unless very strongly uttered , but a short groan or growl called it 
forth at once. '1 he lower the speed of a jet the slower, possibly, 
may be the vibrations required to affect ami sensibly to disturb 
its equilibrium. With a very perfect gas-meter the question might 
also be decided how much of the large additional gas-volume in 
the flame which occasionally reached a height of about a in., and 
which could easily be maintained permanently at a height of , 
about 1 in hy continued stamping on a stone floor, is derived 
from the gas-jet itself, and how much from Increased admixture 1 
with it of the sunouuding air As the jet is constantly being 
bent, as it leaves the fixed nozzle, into the shape of a corkscrew, 
or of s<>me oilier wave-curve hy the air-vibrations, it probably 
draws more air along Willi it, in the same way that a coarsely 
twisted rope in li.ur roj>e pumps raises more water than a smooth 
belt or a perfectly smooth and straight roj>e would do. Some¬ 
thing of this kind, perhaps, may lie supposed to take place ; and 
contrary to the opinion which i at first entertained, above, 
of the cause of the sensitiveness at low go«-pressures of Harry's 
sensitive wire-gauze flame, it seems more urobalilc that the 
flurry and depression of the flame produced ny external sou ids 
is the result of their action upon the gas-jet below, mixing 
the gas more thoroughly with air, and giving it explosive 
properties before it passes through the gauze The cauze-llame 
must be regulated by lowering the gas-jet, until the brink of its 
stability and tendency to collapse and burn noisily on the gauze 
is nearly reached, in order to make this destruction of its equili¬ 
brium by external noises possible; and the explanation thus 
offered of the sensitiveness of (he gauze-flame at lower gos-pres- 
surcs than those used with other flames depends upon no assump¬ 
tion of mechanical actions of unusual delicacy, or indeed of any 
peculiar kinds of undulation taking place among the perforations 
of the gauze. 

1 have quite recently seen an instrument connected very 
closely with the acoustical properties of flames burning on wire- 
gauze, showing how well instrnment-makers have appreciated 
them, and how actively they are engaged in representing them 
in a convenient form. It resembles Oeyer’s sounding modifica¬ 
tion of Harry’s sensitive flame so nearly, that but for its having 
received no such title from the maker, llic source of its original 
invention might scarcely be considered doubtful j but it apjiears 
mqre probable, as will be seen from a description in Nature 
( to be shortly again referred to) by I)r. A K Irvine (voL x. p. 273), 
of Glasgow, ot identically the same instrument patented many 
years ago for a very different purpose, that the designer of this 
tinging tube may also have been guided by a knowledge of that 
invention. Even allowing for tne general knowledge of the 
acoustical properties of wire-gauze flames that has for a long lima 
existed, the instrument shows signs of originality of design that 
cannot easily be accounted for without some such considera¬ 
tion. It consists ot a brass stand with two sliding brackets, 
one of which supports, in a split cork, a glass tube tapered 
above to a point to toix a jet of gas with air. The other arm 
supports a brass tube five-and-a-half inches high, and about an 
inch and three-quarters wide, closed at the bottom with a disc of 


gause held there agtlmt a fixed rim in the tube by a wire tin* 
The position of the gaase close to the bottom of the trite had 
that of the tapering gas-jet under it, as well as the dimensions of 
the tube, are the counter-part of Mr. Gejrer’s experiments with 
Barry's sensitive flame, only differing In want of adhttfbUUy of 
the relative positions of the tube and diaphragm of wire gsnae 
from his arrangement The arrangement itself is, however, on the 
other hand, exactly that which Mr. Irvine patented, as will soon be 
seen, twelve years ago, for nsa in a new description of miner*! 
safely lamp. The sound produced, when the flame is lighted on 
the wire-gauze inside the tube and the jet below it is fixed at a 
proper height, la, as mtght be anticipated from its high pitch, 
answering to the short length of the open tube, an excruciatingly 
piercing note 

I was not aware that the effect of heat alone in game-diaphragms 
to produce musical sounds in open tabes htd Men observed and 
investigated, as it is stated to have been by Prof. Barrett, so 
thoroughly hy Prof. RIJke, of Leyden; and a perusal of that 
author's description of his experiments, and of his comments upon 
them, wonlcl undoubtedly be of exceeding interest That the 
experiment has often been repeated since, and has boon varied 
in many ways by those who were acquainted with it, is a conse¬ 
quence that I wni fully prepared to learn, from its gnat beauty, 
would follow very speedily upon the first pnbllcatlon of its dis¬ 
covery. 

I have never examined sounding and sensitive flames with 
revolving mirrors; but the result could scarcely Bill to prove 
very instructive. The indications of his own eeiays in pursuit of 
tliu. method contained in l'rof. Barrett’s letter, both where I have 
been able to consult the oiigioal writings and drawings that he 
quotes, and where he offers us a short account of farther results 
apparently more noticeable than those obtained before, of the 
apiienrance of a particularly active and impressionable sensitive 
flame affeaed by the vowel soundi, when viewed In a moving 
mirror, show that the characteristic comportment of these flames 
11 eminently adapted for examination and discussion by such a 
mode of observation. 

Similar experiments on the chirruping, whistling, trumpeting, 
and other sounding open flames, obtained bv the collision of two 
jets, examined by Prof. Tyndall and Mr. Cottrell, here suggest 
themselves ; hnt I must hasten to bring this long excursive letter 
to a close. I cannot, however, do so without expressing my 
obligation to Prof Barrett for thn valuable references and Infor¬ 
mation that he has been good enough to supply, and for the 
prompt and ingenuous manner in which he kindly rectified my 
oblivious association of his name with Mr. Barry’s In certain 
recent observations of the sensitiveness of wire-gauze flames. 
The notices contained in a short space in his most interesting 
letter gave me a better acquaintance with the progress of this 
wide and curious subject, than repeated and anxious inquiries 
concerning it tor several months previously in the scattered pages 
of many recent scientific journals bad enabled me to acquire. 

I must also add my acknowledgments to Mr. T. S. Wright 
and to Mr A. K. Irvine for the interesting notes that they have 
furnished in Naturk (vol. x p. 273, and p. 286) on the early 
use of wire gauze flames to produce vociferously loud sounds la 
open tubes. That large iron tubes specially fitted inside with 
gauze-covered (or the so called “ smokeless ”) gas burners, to 
produce a mighty sound, should be preserved as working instru¬ 
ments of a chemical laboratory in Edinburgh as long ago as the 
yesr 184a ; and that as much as twelve years since a kind of 
safety lamp for mines wns patented by Mr Irvine In this and 
other countries, sounding a loud alarm note when the lamp-fUma 
lights the explosive mixture of 6re-damp entering the bottom 
of the wick-tube through a wire-gauie disc pland there to 
cover it, are facts that need no comments to show that the snr- 

C ing power of such flames to excite and sustain musical sounds 
long been known and used successfully. The excellent cha¬ 
racter and performance of the Instruments used in 1842, M 
described by Mr. Wnght, makes it probable that frequent illus¬ 
trations of the same kind must already have preceded them. On 
the other hand, from the well-known scientific eminence of their 
poseessor, Dr. David Boswell Rekl, as a skilful director af 
large works of ventilation. It may also ba presumed that they 
probably presented to bis views novelty of some special kind, 
either of Invention or of construction, or of both combined, the 
result of which was the production of several such superior ju n t a- 
meats, it may not be Impossible from this coniideratfciu, ht 
least if no evidence of considerably aarlier origin oould be pro¬ 
duced, to fix the time, and perhaps the anthonhip by Dr. Reid 
himself, or by his brother the chan*, Dr. W&faun Raid of 
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Edinburgh, in whose laboratory Mr. Wright practised with them, 
of the fint me of smokelem coal-gas flames in acoustical expert- 
meat* u not long anterior to the date named by Mr. Wright 
aa that Of hi* practical experience of their use. Bat It m—* 1 
be borne in mind that of all highly inflammable and intern 
heating galea neat to hydrogen, the moat eaaily procurable *11 
the general extension of the me of coal-gas, is an explosive mix- | 
true of the latter gas with air; and the experiments of Sir H. 
Davy, in 1816, having demonstrated that such a mixture may be 
prepend safety underneath wire-gauze and may be safely burned 
above it, the use of the wire-gauze flame for laboratory heating 
p ur pose*, and also to illustrate very suitably the chemical bar- 
monlooa, must have been a very early luggestioa. Its unwieldy 
site end stentorian proportions for the latter purpose, however, 
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disappearance from the scene of modern laboratory experiment*, 
and to its general replacement, in coal-gas illustrations of the 
chemical hsrmonlcon, by venous modifications with different 
forma of jets, of the much more portable, convenient, and easily 
adaptable Buoaen-bnmer Tbus a long recognised and important 
application of gauze-topped gas-burners In the student's scientific 
practice might nave fallen into oblivion, or into diause and com¬ 
parative neglect, If contemporaneous experiments like those of 
Irvine, Baity, Uovf, Geyer, Rohe, ana it may safely be pro¬ 
phesied of many other active fellow-work era in the same field of 
discovery and research, did not revive the discussion, and ct 
Untie to develop the observation of these flames with multlpli 
results that appear to be In perfect accordance with the principles, 
and to furnish the moat beautifully effective illustrations possible 
of important properties of effluent gas-currents, which would 
—*—« otherwise escape detection. The lawa o( the flow of 
Z gas-jets, their powers of producing ventilation and 
km, and, on the other hand, the means of providing for 
tHyir escape with aa little waste ol their energy as possible, are 
qeetriona of practical Importance in so many uaefnl industrial 
applications, Oat they amply deserve the increased measure of 
•eMnttfc attention which the beautiful succession of modern dis- 
coveri ra of sensitive and sounding flames has been very materially 
hnrti—anlil in attracting, and appears still furthar to be emi- 
fsattth capable of directing towards them. 

Neweaatie-oa-Tyue, Oct. 19 A. S. Hrrschxl 


Insects'and Colour in Flowers 
lit Msawond letter (Naturb, vol. » p. 28) Mr. Mott passes 
to the dlacusalon of the gaaeral question whether beauty la an 
“object jn nature.” On that point my feeling 11 that our know¬ 


ledge is as yet far too limited for us to presume to declare with 
any confidence what is an object in nature. Still less should we 
venture to assert what is not an object, and least of all have we 
any right to affirm that beauty is not an object, when we see 
developed, beauty of form, of colour, of sculpture and marking, 
so constantly throughout the organic world, and by such a great 
variety of means. Sometimes beauty of colour undoubtedly 
exists when, so far‘aa we can see, it confer* no benefit whatever 
on its possessor. Mr. Darwin Instances arterial blood and the 
autumnal tints of leaves. More frequently it 11 accompanied by 
some advantage, direct or indirect. and the question la whether 
in such easel it has been acquired through the operation of sexual 
or natural selection, more particularly whether In the case of 
(lowers the selection has been effected through the agency of 
insects, which have favoured the moat conspicuously coloured. 
It remains with Mr. Molt to show in what way the facta detailed 
in hts original letter (t hope he will pardon me for taking 1dm 
back to It) fail to harmomso wuh that doctrine. To my mind 
the fact that a cultivator, by earning out a like selection, propa¬ 
gating from plants which hear the largest and brightest, double 
or showy sterile flowers, con produce Lice results, supports and 
corrolwrates the doctrine rather than militates against it. Nor 
can I see anything discordant in the fact that the colour of fruits 
has been acquired through the medium of an entirely different 
selecting agent. 

One circumstance appears to me to present some difficulty , 
and, although it is in no way connected wuli Mr Mott’s letter, 
I should like to mention it in the hope that others may be able 
In supply a satisfactory explanation. it is the case or flowers 
that are coloured on the outside, but white within. Where such 
flowers from their position or form present to view principally 
their exterior, as 7'n/ipa crhitmi, this is an adaptation that can 
be readily understood ; but some display mostly llieir interior, 
and it is llien difficult to understand the acquirement of colour 
ouutde only. I would instance .S tmet/iu tu.olor, Gypsophila , n- 
tho. Daphne jasmin#), and several species of white-rayed Com- 
uositx liilliiinutrum mtehehi , for example, has frequently the 
innei surface of the ray florets quite while, and when the flowtr 
■a open nothing else is seen , the colour on their outir surface 
only becomes visible when they close over the disc, as m dull 
ami runty weather Tllo'i is Cumbkr 

Newton le-Willows, Nov. 16 


With reference to this question, is cnns-rcrtiiisalion so 
desirable for the plant as is staled ? 

In this country, and I believe as a rule elsewhere, brilliant 
flowers are produced by shrubs, cliulang and lteibaccous plants, 
while thn inflorescence ol trees is comparatively inconspicuous. 
Doe* it not seem probable that beauty of colour is gained at the 
expense of strength, mn,esty, and longevity ? J S. I f 


Drosetm 

I find that during my absence from England many applica¬ 
tions have been nude for plants of the Droter.c and lhnguiculrc, 
and from the replies which have been sent on receipt of the 
plants they seem to have given satisfaction. Lately, however, 
in consequence of the weather, there has been some difficulty m 
obtaining D intermedia, bnt before this la printed in your 
columns, alt existing applications will he cleared off. 

I wish to add, that iff winter these plants can scarcely be 
expected to be as active n* in spring and summer, and observers 
must watt patiently until spring before they may hope to obtain 
successful results from their observations: It cannot be necessary, 
I think, to fud carntvomus plants artificially during the: 'inter ; 
and a hot-house or consomtory cannot be absolutely necessary, 
as they have no such advantages In their native wilds. 


Suicide of Scorpions 

That scorpions do commit suicide, os described by your 
correspondent last week, is a well-known fact. My grandfather 
often related how he bod seen these creatures, when surrounded 
by a circle of glowing embers, make lor the inner side of their 
fiety prison, then deliberately move round the inside of the 
circle, and when arrived at the exact spot from which they 
started, tun back their tails and sting themselves to devh. 

Clyde Wharf, Nov. 16 M. L 
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The Cry of the Common Frog 

In Nature, voL x. p. 461, Mr. Mott notices the cry of the 
common frog when annoyed. One of the greatest enemies of 
this frog in the United States is the common striped snake 
(Ttopu&netut lama, Dekay). He seizes the frog by the hind 
legs for the purpose of swallowing him, when the latter will 
utter a moat pitiful cry. I have detected them in this condition 
at a distance by the frog's note. I have amused myself by 
taking a frog by the hind legs and dragging him slowly back¬ 
wards on the ground in a serpentine direction, whin lie will 
exhibit his characteristic wail to perfection; and, when released, 
he will frequently utter some apparently intelligent imprecations 
as he hops off out of reach. I have noticed the same effect pro¬ 
duced by a playful kitten amusing itself by tensing the frog, seem¬ 
ingly for the purpose of hearing hnn cry. Sliding a sink after 
him like a snake will produce the some results m a still more 
striking manner. A. T. T. 

Oswego, U.S, Oct. 29_ 

Phylloxera Vastatruc 

Can any of your readers kindly inform me where a specimen 
of I'hylk.Ktra vastatnx can be obtained ? 

Ipswich _ A. IIarwood 

A Nest of Young Fish 

WHILE on the point of taking my accustomed morning plunge 
in one of the clear pebbly streams that find their way into the 
plains from the northern mounta n ranges of the island of 
Trinidad, my attention was attracted hy the eccentric movements 
of a small fish of the perch tribe. In general this fish is extremely 
shy, scudding off into deep water or under some overhanging 
bank on the approach of man ; on this occanon, however, on 
putting my hand into the water, the fish, to ray astonishment, 
darted forward again and again, striking my hand with consider¬ 
able force. Rather at a loss to account for such temerity in a fish 
only 4 in. long, I watched its movements narrowly, and at last 
found out the cause. In a small hollow close by, about the Sire 
of half an egg, artistically excavated from the bright quartz sand, 
a multitude of tiny fish were huddled together, their minute fins 
and tails m constant motion. They had apparently been only 
very recently hatched, and were no larger than common house 
fl.es, the parent fish kept jealous watch over her progeny, 
resenting any attempt on my port to touch them. 

Next morning, accompanied by my father and brothers, I 
returned to the spot which I had carefully marked the day 
be foie. For some time, however, we searched m vain for the 
fish and her young ; at length, a few yards further up stream, 
we discovered the parent guarding her by with zealous cote in a 
cavity umilarly scooped out of the coarse sand ; any attempt to 
introduce one's finger into the hollow was vigorously opjn) ed by 
the watchful mother. This is the first and only instance that has 
come under my notice of a fish watching over her young, mi 1 
conveying them, when threatened by danger, to suiuc other 
place. 1 he clear itreams that flow along the valleys among 
the northern mountain ranges of the Island aliound with fish of 
the variety I refer to 5 they are in general of a bright yellowish 
brown, with two or more silvery stripes on the sides, and seldom 
exceed five inches in length ; but in the sluggiBh turbid rivers of 
the plains, the bright colours change to a dull brown ; the fish 
are larger, however, varying in sue from eight to ten Indus. 
Extremely tenacious of life, these fish, in common with several 
other species, have the power of existing in a semi-torpid state 
for weeks, and even months, buried during severe droughts In 
the mud of dry watercourses, where they are dug up by the 
Creole peasants, who prize them as food ; but from the peculiar 
earthy flavour common to many varieties of freshwater fish fre¬ 
quenting the muddy riven of the low lands, they are not relished 
by the more fastidious palate of the European. 

Rojjsrt W. S. Mitchell 


THE DEVELOPMENT OF MOLLUSC A 
kffR. RAY LANKESTER. in the current number of 
AVI the QparUriy Journal 0/ Microscopical Science, 

gives the results of his examination of the embryo of the 


common Pond Snail {Ldmnaus stagnate.) These are of 
great importance; first, because they show how much may 
be done by trained observation, with improved methods, 
of a very common form, which has already been studied 
by excellent anatomists ; and secondly, because Mr. 
LankestePs previous investigations into the develop¬ 
ment of cuttles, Ptstdtum, and several marine gasteropoda, 
enable him to form a sound judgment of the bearing 
of his discoveries upon questions of homology and of 
classification. 

In Limnmus, Mr. Lankcster finds that the process of 
segmentation (which is well illustrated by drawings of 
the egg in various positions at the several stages) is fol¬ 
lowed by the formation of a gastrula through a process of 
invagination. This gastrula (for Mr. Lankester adopts this 
term from Prof. Haiclcel instead of “ planula,” the one he 
himself invented), with its double layer of cells and single 
orifice, develops into the next stage by the mouth closing 
and afterwards giving rise to the anus, while a fresh oral 
opening appears and a velum is developed. The presence 
of a velum in pulmonate Gasteropoda has not, we believe, 
been pre\ iously established, and is of great morphologi¬ 
cal importance. It is, Mr. Lankester believes, homo¬ 
logous with die trochal disc of rotifers, and he proposes 
the term “veltgcr” for the phase of development in 
which it appears. Nay, he gives reasons for regarding 
the subtentacular lobes of the adult Lymna-us as a residue 
of the velum. If it be so, it is the only instance jet 
known of this embryonic structure persisting in the per¬ 
fect form 

The “ anal cone ” of M. Lcrcboullct is shown to have 
nothing to do with the anus, which is developed in the 
pedicle left by the obliterated gastrula-mouth. The 
functional import of the “ anal-cone,” or rather gland-sac, 
is still obscure. It has been already recognised by Mr. 

, Lankester m Pisuhum, Aphysui , and Ncrehna, and by 
1 Hermann Fol in embryo Pteropoda. It is possibly homo- 
| logous with the basal gland described by Keferstein 
and Kowalevsky in Loxosoma among Bryozoa, and with 
a similar structure in Terebratula. The more diffi- 
cult questions of its homogeny with the rudimentary 
internal shell of the slug, and with the pen- 
sac of cuttles, are also discussed. One of the most 
curious facts about this “shell-gland” is that it frequently 
becomes filled with a homogeneous refracting secretion 
apparently chitinous in composition, which is a morbid, 
or at least an abnormal change, and associated with 
irregular development of the embryo. 

Not the least valuable point established in this interest¬ 
ing memoir is that the rotation of the embryo Lymnaousis 
caused by numerous short cilia on the annular band 
which afterwards forms the velum. The discovery of 
these cilia, which were sought by Lereboullet without 
success, is probably due to Mr. Lankester having used 
pe osmte acid, a reagent which is exceedingly useful in 
examining transparent Tumcata, and seems equally suited 
for displaying cilia anywhere. 

The gastrula form appears apparently in all groups of 
animals but the highest and the lowest, in some form or 
other; but the “ shell-gland ” forms a valuable additional 
link between the Brachiopoda and Polysoa on the one 
hand and the higher Molluscs on the other. If this be ad¬ 
mitted, it is probable that Tumcata may be again admitted 
to the same great stem m spite of their undoubted affi¬ 
nities to vertebrates by Amphioscys, and to worm* by 
Balanoglossus. 

It is a most satisfactory sign of the revival of embry¬ 
ology in England, that in the same number of the Qgar* 
Urly Microscopical Journal which contains this important 
memoir by Mr. Lankester, there is also the preliminary 
account of the development of Elasmobrancnii, by Mr. 
Balfour, which excited so much interest at the late meet» 
ing of the British Association. 
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ON MIRAGE* 

'T‘HE name of ‘'Mirage” it applied to certain illusory 
* appearances due to excessive bending of the rays 
of light La their passage through the atmosphere. These 
appearance* are by no means uniform. 

Sometimes, especially in hot countries, the observer 
lose* sight of the ground beyond a certain distance from 
his position, and secs in its stead, what looks like a 
sheet 0 1 water, either calm or with movements resembling 
waves; and if any distant objects are sufficiently lofty to 
be seen above this apparent lake, their images are seen 
beneath the objects themselves, inverted as if by reflection 
in this imaginary water. The dry and hot soil of Egypt 
Is famous Tor the production of this form of the phe¬ 
nomenon. It is also mentioned as of frequent occurrence 
in the plains of Hungary, in the plain of La Crau in the 
South of France, and m the fen districts of England when 
dried up by the summer heat. It is also common in 
Australia. The Deputy Surveyor-General of South 
Australia once reported the existence of a large inland 
lake, which on further examination turned out to be 
nothing but a mirage. 

Another class of appearances arc known (especially 
among nautical men) under the name of looming. Distant 
objects are said to loom when they appear abnormally 
elevated above their true positions. This abnormal eleva¬ 
tion not unfrequently brings into view objects which in 
ordinary circumstances are beyond the horizon. It is 
also frequently accompanied by an appearance of ab¬ 
normal proximity (though this may perhaps be rather a 
subjective inference from the unusual elevation and clear 
visibility of the objects than a separate optical charac¬ 
teristic), and it is further accompanied in many, though 
not in all cases, by a vertical magnification, the heights of 
objects being many times magnified in comparison with 
their horizontal breadths, so as to produce an appearance 
resembling spires, pinnacles, columns, or basaltic cliffs 
Some beautiful descriptions of these latter appearances, 
with illustrative plates, are given in Scoresby’s “ Green¬ 
land,” the objects thus magnified being icebergs ; anil a 
very full and interesting account of the phenomena of 
mirage, as observed in high latitudes, will also be found 
in the “ Arctic Regions ” of the same author. 

It is usually across water that looming is observed , 
and as a surface of water stands naturally in contrast with 
a sandy desert or a surface of parched land, so also the 
optical effects produced are, in a manner, opposite.* The 
inverted images which arc often presented in looming are 
not beneath the object, as in the case of mirage on dry 
land, but above it, as is formed by reflection in the sky 
The only examples that I have myself seen of mirage were 
of thia kind. They were seen across sheets of calm 
water, the hills on the other side being seen with fictitious 
bin* upside down resting on the tops of the real hills. In 
rare instances, two or even three of these images are 
seen one above another, vertically over the real object; 
but these multiple images are usually too small to be 
seen without the aid ot a telescope—the objects whose 
linages they are being so distant as to appear mere specks 
to tfie naked eye. 

There is always more or less of change observable in 
the images formed by mirage, and the changes are 
greatest and most sudden when the images are most dis¬ 
torted, as compared with the true forms of the objects, 
'the appearances also change with the height of the 
observers eye. Looming is seen to the greatest advan¬ 
tage from an elevated position, such as the mast-head ot 
itndp. The mirage of dry land is sometimes visible at 
W moderate height, but in other cases-especially n 
countries which are not very hot—the range of height 
from which it is visible is extremely limited. A very fine 
i hlrtg e, recently observed in the fen districts, was only 
nLf.O ErsmcM-A., D.CX« Wot* the Bdfatt 




seen when the obserxer was on the top of the marsh wall, 
bat this case seems to have been peculiar. It was ac¬ 
companied by the further peculiarity that a strong wind 
was blowing—the general rule being that mirage Is only 
seen in calm weather. Observers of mirage on the sands 
of Morecambe Bay, and of the Devonshire coast, sta‘e 
that it could frequently be only seen by stooping. 

Mirage is seldom seen in winter. The hot shining of 
the sun seems to be an invariable antecedent; and th s 
is true even of .the polar regions, where Capt. Scorcsby 
attributes the phenomenon to “the rapid evaporation 
which takes place in a hot sun from the surface of the 
sea, and the unequal density occasioned by partial con¬ 
densations, when the moist air becomes chilled by passing 
over considerable surfaces of ice.” 

Time will not allow me to do much in the way of 
quoting the very numerous records which exist. Scorcsby’s 
accounts alone would almost suffice to occupy the 
evening, and t would again refer to them as models of 
accurate observation and effective description. 1 will 
content myself with quoting nearly in full the account of 
a mirage observed at Hastings and neighbouring parts of 
the south coast of England in 17'jX, as given in the Phi¬ 
losophical Transactions for that year, the narrator being 
Mr Latham, F.R S. .— 

“ On Wednesday last, July 26, about five o’clock in the 
afternoon, whilst 1 was sitting m iny dining-room at this 
place (Hastings), which is situated upon the parade, 
close to the sea-shore, nearly fronting the south, my atten¬ 
tion was excited by a great number of people running 
down to the sca-sidc. Upon inquiring the reason, l was 
informed that the coast of France was plainly to be dis¬ 
tinguished with the naked eye I immediately went 
down to the shore, and was surprised to find that, even 
without the assistance of a telescope, 1 could very plainly 
see the cliffs on the opposite coast, which at the nearest 
part are between forty and fifty miles distant, and are not 
to be discerned from that low situation by the aid of 
the best glasses. They appeared to be only a few miles 
off, and seemed to extend for some leagues along the 
coast I pursued my walk along the shore to the east¬ 
ward, close to the water’s edge, conversing with the 
sailors and fishermen on the subject. They at first 
could not be persuaded of the reality of the appearance, 
but they soon became so thoroughly convinced, by the 
cliffs gradually appearing more elevated and approaching 
nearer, as it were, that they pointed out and named to 
me the different places they had been accustomed to visit, 
such as the Bay, the Old Head or Man, the Windmill, 
&c., at Boulogne, St. Vale'ry, and other places on the 
coast of Picardy, which they afterwards confirmed when 
they viewed them through their telescopes. Their obser¬ 
vations were, that the places appeared as near as if they 
were sailing at a small distance into the harbours. 

“ Having indulged my curiosity upon the shore for near 
an hour, during which the cliffs appeared to be at some 
times more bright and near, at others more faint, and at 
a greater distance, but never out of sight, 1 went upon 
the eastern cliff, which is of a very considerable height, 
when a most beautiful scene presented itself to my view ; 
for I could at once see Dungcness, Dover cliffs, and the 
f rench coast, all along from Calms, Boulogne, &c, to St. 
Valdry, and, as some of the fishermen affirmed, as far to 
the westward as Dieppe. By the telescope, the French 
fishing-boats were plainly to be seen at anchor, and the 
different colours of the land upon the heights, together 
with the buildings, were perfectly discernible. This 
cunous phenomenon continued in the highest splendour 
till past eight o’clock, . . . when it gradually vanished. 
The day was extremely hot, . . . not a breath of wind 
was stirring the whole of the day. ... A few days 
afterwards I was at Wmchelsea, and at several place* 
along the coast, where I waa informed the above pheno¬ 
menon had been easily visible. 
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“ I should also have observed that when I was upon 
the eastern hill, the cape of land called Dungeness, which 
extends nearly two miles into the sea, and is about sixteen 
miles distant from Hastings, in a right line, appeared as 
if quite close to it, as did the fishing-boats and other 
vessels which were sailing between the two places. They 
were likewise magnified to a great degree.” 

I have stated that the phenomena which constitute 
mirage are due to the bending of rays of light in the 
atmosphere, and I now proceed to point out the pnnc p'rs 
by which this bending is governed. 








Plate I. 

My esteemed colleague. Dr. James Thomson, has 
greatly contributed to the clearness of our knowledge, as 
regards the d sturbing effect of the atmosphere upon the 
direction of a ray of light He has recently published an 
investigation,* which, to say the least, is simpler and 
more satisfactory than any before given, of the precise 
law which determines the curved path of a ray through 
the air. 

Referring you for the details to the last chapter but 
one of my own recently published edition of Descbanel’s 
“ Natural Philosophy,” 1 wiH merely say that when a ray 
is passing through a portion of air which is not equally 
* British AuoclMloa Keport, 1871, p 4>. 


dense all round it, it is deflected towards the ride on, 
which the density is greatest; and that the sharpness of 
the curvature, as measured by the change of direction foe 
.1 given length of the ray, is directly proportional to the 
rate at which the density varies along the normal. Strictly 
speaking, I ought instead of “ density,” to have said 
“absolute index of refraction, diminishea by unity |* but 
experiment has shown that the difference between these 
two statements, when there is no substance in question 
except air and aqueous vaponr, is quite insignificant 
Supposing the stratification of the air to be strictly 
horizontal, it follows that a ray tra¬ 
velling vertically will not be bent at 
all, since there is no variation of density 
in the direction of its normal; and of 
all rays which traverse the same point, 
those which are horizontal will be bent 
the most, because the whole change of 
density it normal to them, and has a 
direct tendency to bend them down¬ 
wards For rays which are nearly 
horizontal, the curvature will be very 
nearly the same ; and, as it is by suen 
r.iys that wc see the images which con¬ 
stitute mirage, the maximum bending 
of atmospheric rays is available for 
the explanation of the phenomena. In 
the average state of the atmosphere, 
the curvature of rays which are hori¬ 
zontal, or nearly so, is about one-fifth 
or one-sixth of the curvature of the 
earth’s surface ; though it is to be re¬ 
marked, by way of caution, that the 
connection between these two curva¬ 
tures is merely accidental; the curva¬ 
ture of the earth is not the cause, nor 
even a partial cause, of the curvature 
of rays. 

Other things being equal, the curva¬ 
ture of rays should be greater in cold 
than in warm air, and greater with high 
than with low barometer; but these 
arc not the principal modifying ele¬ 
ments. The circumstance which it is 
most important to know, at any time, 
in order to predict the degree of curva¬ 
ture, is the rate at which the tempera¬ 
ture changes with the height. The 
average change is a fall of about of 
a degree Fahr. per foot of ascent A 
fall of one fifty-third of a degree per 
foot of ascent would make the air 
equally dense at all heights, and 
would cause rays to travel in abso¬ 
lutely straight lines. A more rapid 
fall than this would render the air 
aluft denser than that below, and would 
cause rays to bend up instead of down. 
The existence of denser, and therefore 
heavier air aloft, is obviously incom¬ 
patible with stability of equilibrium { 
but unstable equilibrium may endure for a time, even 
under statical conditions; and when there is a powerful 
cause at work, tending to raiie the temperature of the 
lower strata, it is quite conceivable that the lower air may 
be heated faster than it can get away (if I may be allowed 
a somewhat loose expression) j so that, although there ia 
a perpetual diffusion going on, the heated air ascending; 
and cooler air from above taking its place, there is, never¬ 
theless, a difference of temperature perpetually main¬ 
tained, exceeding one-fiftieth of a degree per foot The 
circumstances under which the Egyptian form of mirage 
is observed arc precisely such as are fitted to produce this 
state of things. A fierce sun scorching the parched 
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fKxntd, while the air is excessively transparent to his rays 
— fla tn es s of, surface, eminently conducive to the main¬ 
tenance of unstable equilibrium—and absence of wind— 
•och ere the conditions under which this form of mirage 
appears. On the other hand, if the decrease of tempera¬ 
ture upwards is slower than usual, the ordinary downward 
bending of rays will be increased, and if any physical 
cause, such as warm winds commencing aloft, before they 
are felt at the earth’s surface, produces a reversal of the 
ordinary distribution of temperature, so 
that there is an increase upwards, instead 
of a decrease, this change will favour the 
downward bending of rays, which will, 
accordingly, be exaggerated; for the 
lower air, being not only under greater 
pressure, but being also colder than the 
upper air, will for a double reason be 
denser. 

Capt. Scoresby states that “ the curious 
refractions of the atmosphere in the polar 
regions are most frequent on the com¬ 
mencement or approach of easterly winds,” 
and he elsewhere states that easterly and 
southerly winds are mild. 

An increase of temperature upwards, 
at the rate of about onc-sixteenth of a 
degree Frhr. per foot, would make the 
curvature of rays equal to that of the 
earth, so that a ray might encircle the 
globe. Any increase in the downward 
bending of rays increases the range of 
vision, by enabling them to bend round 
the horixon, which previously limited the 
view. The visible effect is precisely the 
same as if the convexity of the surface 
of the earth were diminished. And not 
only will objects which were previously 
beyond the horizon be brought into view, 
but objects which were previously visible 
near the horizon will become plainer, inas¬ 
much as the rays by which they are seen 
will not pass so close to the intervening 
surface as before, but will traverse a 
higher portion of the air, which is less 
liable to be ob cured by impurities. 

Having now laid down the first prin¬ 
ciples, to which all effects of atmospheric 
refraction must be traced, we will proceed 
to some mere particular applications. 

I have recently been considering the 

S uestion—what must be the law of density 
>r. more strictly, of refractive index) in 
a horizontally stratified atmosphere, in 
order that images formed by mirage may 
be perfectly sharp? and some of the 
diagrams placed before you will serve 
to explain the results which I have ob¬ 
tained. 

First—Neglect the curvature of the 
earth, and suppose the surface of uni¬ 
form index to De plane; then the law 
required is as follows 'There must be 
a place of maximum index^ at which 
the rate of variation of index with 
height must be zero; and as we ascend or descend 
from this plane of reference the rate of variation of index 
must continually increase in direct proportion to the dis¬ 
tance. The rate must also be the same at equal distances 
above and below this plane of reference. The curvature 
of a horizontal, or nearly horizontal ray, will thus be 
■imply proportional to distance from the plane of refer¬ 
ence, and the bending from either side will be towards 
-Ola plane. Rays may accordingly pierce this plane (which 
la indicated by a dotted line in Figs. 1 and 2) again and 


again, any number of times, and every time that they do 
so they wilt undergo a reversal of curvature. The curva¬ 
ture at the point of crossing will be ml. The curves de¬ 
scribed will be what are called “ harmonic curves," or 
“ curves of sines," such as arc represented m Figs. 1 and 3 ; 
subject to the restriction that we have only to do with 
rays which are so nearly horizontal that the cosines of 
their mclinitions may be treated as unity. The distance 
between consecutive intersecti >ns will be the same for all 


the curves, and is easily computed in terms of the con¬ 
stant which enters into the expression for the variation of 
index. A pencil of rays diverging in the same vertical plane 
from a point in the plane of reference, will thus converge 
accurately to another point in the plane, as represented in 
Fig I. Such a pair of points may be called principal 
conjugate foci. But this property of accurate convergence 
is not confined to pencils proceeding from points in the 
plane of reference. The same property attaches to pencils 
diverging from any point whatever; the conjugate foens 
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being always a point at the same distance on the othsr 
side of the plane of reference, and the horizontal distance 
between the two being the same as in the preceding case. 
This property is illustrated by Fig. 3. 

It is obvious that the conjugate foci will occur not in 
pairs merely, but in sets of unlimited number; that is to 
say, raised proceeding originally from any one point will 
converge in succession to an indefinite number of other 
points, which will be alternately on opposide sides of the 
plane of reference. As every point on the surface of an 
object will thus have its conjugates, we shall have a suc¬ 
cession of images of the object The first image will be 
upside down, the second erect, and so on alternately. 
They will bs what are technically called “ real ” images, 
and will be precisely equal and similar (except as regards 
inversion) to the object itself. It is of course to be un¬ 
derstood that the action here described is confined to one 
dimension only, resembling that of a cylindrical rather 
than of a spherical lens. Rays arc bent to and from the 
plane of reference, but in no other direction. This theo¬ 
retically simple case is so important foi the light which 
it throws upon the possibilities of atmospheric refraction, 
that we shall examine some of its cob sequences a little 
further. 

What will be the appearance presented to the eye of 
an observer in any given position ? 

The case differs greatly from that of the images in ordi¬ 
nary optics, where the refracting instruments are glass 
lenses, and the eye sees the image by means of rays 
which travel in straight lines. 

In the case now before us, the observer will in general 
see a virtual image, differing considerably, both in size 
and direction, not only from the object itself, but also 
from any one of the real images. The apparent direction 
of any point of the visible image is of course determined 
by drawing a tangent to the ray which enters the eye * 
(Figs. 6 and 7); and the visual angle, or, as we may call it, 
the apparent size of the object, will lie the angle between 
two of these tangents. If the eye is a little distance (say 
a few feet) behind one of the real images, enormous mag¬ 
nification will be produced, for the image has the same 
linear height as the object, and is seen from a distance of 
a few feet, instead of from the real distance of the object, 
which we may suppose to be a few miles. We shall thus 
have enormous magnification of the vertical diameter of 
the object, while the horizontal diameter will of course be 
only of the natural sue, since the rays have undergone 
no bending except up and down. An object whose 
breadth is equal to its height will thus be magnified into 
a tall column. Some appearances of this kind, copied 
from Scoreaby’s “ Greenland,” are represented in the first 
two figures of Plate II, The following is Scoresby’s de¬ 
scription (“ Greenland,” p. 96): - 

“Hummocks of ice assumed the forms of castles, 
obelisks, and spires, and the land presented extraor¬ 
dinary features. In some places the distant ice was so 
extremely Irregular, and appeared so full ef pinnacles, 
that it resembled a foreat of naked trees j la others « 
had the character of an extensive city crowded with 
churches, castles, and public edifices.” 

Again, on page 163 of the same work 

“ At one period the phenomenon was so universal that 
the space in which the ship navigated seemed ,to be one 
vast circular area, bounded by a mural precipice of great 
elevation, of basaltic ice.” 

The magnificent columns which constitute a portion of 
the wonders of the Fata Morgana, at the Straits of Mes¬ 
sina, are in like manner to be attributed to vertical mag¬ 
nification. And an appearance of the same land, known 
ns "the merry dancers,” is often seen by boatmen off the 
Giant's Causeway, in looking oyer the S kerne* towards 
Portrash. 

• The letter X, bill the figures, denotes the podliou of tlw Mi 


If we could have density distributed tysexselrkziUy 
round an axis, instead of on the two sides of a pfawe, we 
might of course have magnification without dMoranu 
But we can scarcely conceive of any arrangement at fill 
resembling this existing in the atmosphere. 

It is further to be remarked, that the apparent distance 
of one of our columnar images from the observer's eye is 
an ambiguous quantity. If judged by left and right dis¬ 
placement, it is the real distance of the object lr judged 
by up and down displacement, it is much less, bung 
approximately the distance of the real image. 

(To be continued.) 


SOME REMARKS ON DALTON'S FIRST 
TABLE OF ATOMIC WEIGHTS* 

A S the Society is aware, the first table, containing the 
relative weights of the ultimate particles of gaseonS 
and other bodies, was published as the eighth and last 
paragraph to a paper by Dalton on the absorption of 
gases by water and other liquids, read before this Society 
on Oct. 21,1803, but not printed until tbe year 1805. 
There appears reason to believe that these numbers were 
obtained by Dalton after the date at which the paper was 
read, and that the paragraph in question was inserted at 
the time the jjapier was printed. The remarkable words 
with which he introduces this great principle give us but 
little clue to the methods which he employed for the 
determination of these first chemical constants, whilst in 
M subsequent publication, as in none of the papers which 
have come to light since his death, do we find any detailed 
explanation of how these actual numbers were arrived at. 
fie says,t " I am nearly persuaded that the circumstance" 
(vi*, that of the different solubdities of gases in water) 
* depends upon the weight and number of the ultimate 
particles of the several gases . those whose particles are 
lightest and single being less absorbable, and the others 
more, according as they increase in weight and complexity. 
An inquiry into the relative weights of the ultimate particles 
of bodies is a subject, as far as I know, entirely new. I 
have been lately prosecuting this inquiry with remarkable 
success. The principle cannot be entered upon m this 
paper ; but I shall just subjoin the results, as for as they 
appear to be ascertained by my experiments.” 

Here follows the tabic of the relative weights of the 
atoms. 


Oxygen 
Water . 
l’hojphorus 

Phoiphuretted hydrogen 
Nitrous gas 


Table 0/ the Relative Weights of the Ultimate Particles 
of Gaseous amt other Bodies. 

Hydrogen ... .1 


8 

K 

U 

9*8 
137 
14*4 
ij-a 
15-4 
IS’3 

S 

U 

53 


Gaseous oxide of carbon 
Nitrous oxide . 

Sulphur ... ... 

Nitnc acid . . 

Sulphuretted hydrogen 
Carbonic add . 

Alcohol 

Sulphurous acid 
Sulphuric add 
Carburetted hj ~ 

Olefiant gi 

In the second port of his “ New System of 
Philosophy,” published in 1810, Dalton points out, 
the description of each substance, the experimental evi- 


d hydrogen from stagnant water... 
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dcnce upon which its composition is based, and explains, 
in some cues, how he arrived at the relative weights of 
the ultimate particles in question, between the years 
l8o( and 1810, however, considerable changes had been 
made by Dalton in the numbers; the table found in the 
first part of the “New System ” being not only much more 
extended, but, in many cases, the numbers differing alto¬ 
gether from those riven in the first table published m 
1805. It is therefore now, to a considerable extent, a 
matter of conjecture how Dalton obtained the first set of 
numbers ; all we know is that it was mainly by the con¬ 
sideration of the composition of certain sunplc gaseous 
compounds of the elements that he arrived at his conclu¬ 
sions, and in order that we may form some idea of the 
data he employed, we must make use of the knowledge 
which chemists at that time (1803 5) possessed concerning 
the composition of the more simple compound gases. 

As I can find no record of any explanation of these 
early numbers, I venture to bring the following attempt 
to trace their origin before the Society to whom we owe 
their publication. 

The first point to ascertain, if possible, is how Dalton 
arrived at the relation between the atomic weights of 
hydrogen and oxygen given in the table as 1 to 5 5 (but 
altered to 1 to 7 m 1808). The composition of water by 
weight bad been ascertained by the experiments of 
Cavendish and Lavoisier to be represented by the 
numbers 15 of hydrogen to 85 of oxygen, and this result 
was generally accepted by chemists at the time, amongst 
others doubtless by Dalton. Whether in those early days 
Dalton had actually repeated or confirmed these experi¬ 
ments appears improbable. At any rate, he formed the 
opinion that water was what he called a binary compound, 
that it is made up of one atom of oxygen and one 
atom of hydrogen combined together. Hence, if he took 
the numbers 85 to 15 as giving the composition of water, 
the relation of hydrogen to oxygen would be 1 to 5 6, or 
nearly that which be adopted It does not appear possible 
to explain why l'alton adopted 5'5 instead of 5 6 for 
oxygen j it may, perhaps, have been a mistake, as there 
are two evident mistakes in the table, viz, 13 7 for nitrous 
oxide instead of 13 9, and 9 3 for iuuous gas instead of 
97. 

Let us next endeavour to ascertain how he obtained the 
number 4 3 for carbon (altered to 5 m 1808 and to 54 
later on). Lavoisier, in the autumn of 1783, had ascer¬ 
tained the composition of carbonic acid gas by heating a 
given weight ol carbon with oxide of lead, and he came 
to tbe conclusion that this gas contained 28 parts by 
weight of carbon to 72 parts by weight of oxygen. Now 
Dalton not only was acquainted with the properties 
and composition of carbonic acid, but he was aware that 
Cruikshank had shown in 1800 that the only other known 
compound of carbon and oxygen, carbonic oxide gas, 
yields its own bulk of carbonic acid when mixed with 
oxygen and burnt; and also that Desormcs* analysed 
both these gases, finding carbonic oxide to contain 44 
of carbon to 56 of oxygen, whilst carbonic, acid con¬ 
tained to 44 of carbon 112 of oxygen, being just double 
of that in the carbonic oxide. Dalton adds : “ This 
most striking circumstance seems to have wholly escaped 
their notice." Hence Dalton assumed that one atom of 
carbon is united in the case of carbonic oxide with one 
atom of oxygen, whilst carbonic acid possessed the more 
complicated composition and contains two atoms of 
oxygen to one of carbon. Now, if carbonic add contains 
carbon and oxygen in the proportion of 28 to 72, carbonic 
oxide mutt contain half as much oxygen, viz., 28 of 
carbon to 36 of oxygen; and assuming that the atomic 
weight of oxygen ia S’5. that of carbon must be 

Having thus arrived at the number 4-3 as the first 

• Ann. (Ur Chew*, MM 39. P- 3* 


atomic weight of carbon, it is easy to see why Dalton 
gave 6 3 as the atomic weight of carburetted hydrogen 
from stagnant water, and 5-3 as that of olefijnt gas. The 
one represents one atom of carbon to two of hydrogen, 
the other one of carbon to one of hydrogen ; or, 
gas contains to equal quantities of carbon only half as 
much hydrogen as marsh gas. This conclusion doubtless 
expressed the results of Dalton’s own experiments upon 
these two gases, which were made, as we know from him¬ 
self, in the summer of the year 1804. He proved that 
neither of these gases contained anything besides carbon 
and hydrogen, and ascertained, by exploding with oxygen 
in a Volta’s eudiometer, that if we reckon the carbon m 
each the same, then carburetted hydrogen contains 
exactly twice as much hydrogen as olefiant gas does, and 
that “just half of the oxygen expended on its combustion 
was applied to the hydrogen, and the other half to the 
charcoal. This leading fact afforded a clue to its consti¬ 
tution ” Whereas, in the case of olefiant gas, two parts of 
oxygen are spent upon the charcoal, and one pan upon 
the hydrogen. 

The atomic weight of nitrogen (azote — 4’2) was doubt¬ 
less obtained from the consideration of the composition 
of ammonia, whose atomic weight is given in the table 
at S‘2. Ammonia was discovered in 1774 by Priest¬ 
ley, but the composition was ascertained by Uertnollet 
in 1775 by splitting it into its constituent elements 
by means of _ electricity, when he came to the con¬ 
clusion that it contained o 193 parts by weight of 
hydrogen to o 807 parts by weight of nitrogen. Dalton as¬ 
sumed that this substance is a compound of one atom of 
hydrogen with one of nitrogen, and hence he obtained for 
the atomic weight of azole "*4'3; and 4 2+i“5'3 

as the atomic weight of ammonia. It is also probable 
that Dalton made use of the composition of the oxides of 
nitrogen for the purpose of obtaining the atomic weight of 
nitrogen. If we take the numbers obtained partly by Davy 
and partly by himself, as given on page 318 of the “ New 
System,” as representing the composition of the three 
lowest oxides, it appears that the mean value for nitrogen 
is 4 3 when oxygen is taken as 5 5- In all probability 
the number in this table (4'2) was obtained from on expe¬ 
riment of Dalton’s made at an earlier date. 

It is not possible to ascertain the exact grounds upon 
which Dalton gave the number 7 2 for phosphorua ; its 
juxtaposition, however, in the table, to pnosphuretted 
hydrogen, shows that it was probably an analysis or a 
density determination of this gas which led him to the 
atonuc weight 7 2, under the supposition that this gas 
(hke ammonia) consisted of one atom of each of its com¬ 
ponents. In the second table, published in 1808, Dalton 
gives the number 9 as that of the relative weight of the 
phosphorus atom, and we are able to trace the origin of 
this latter number, although that of 7’2 is lost to us. On 
. 460, Part II. of his “ New System,” Dalton states that 
e found 100 cubic inches of phosphuretted hydrogen to 
weigh 26 grams, the some bulk of hydrogen weighing 2'$ 
grains. Hence — 9 gi^a the atomic weight of 

phosphorus. It was probably by similar reasoning 
from a still more inaccurate experiment than this one, 
that he obtained the number 7 2. 

Sulphur, which stands m the first table of 1803 at 14*4, 
was altered in the list published inlhe “ NewSystera” to 13. 
These numbers were derived from a consideration (1) of 
the composition of sulphuretted hydrogen, which he re¬ 
garded as a compound of one atom of sulphur with one of 
hydrogen, and (2) of that of sulphurous acid, which he 
supposed to contain one atom .of sulphur to two of oxygen. 
Dalton knew that the first of these compounds con¬ 
tained its own volume of hydrogen, and he determined its 
specific gravity, so that by deducting from the weight of 
one volume of the gas that of one volume of hydrogen, he 
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would obtain the weight of the atom of sulphur compared 
to hydrogen as the unit. The specific gravity he obtained 
was about 1 -^—corresponding nearly, he says (p. 45 0 
to Thdnard’s number, 1-23. Hence (as he believed air to 
be twelve times as heavy as hydrogen) he would obtain 
the atomic weight of sulphur as (t2 X 1*23) - 1 — 13*76, 
which number, standing half way between 14*4 as given m 
the first table, and 13 as given in the second, points out 
the origin or the first matite weight of the ultimate 
particle of sulphur. So from sulphurous acid he would 
obtain a similar number, taking the specific gravity as 
obtained by him (Part ii., 389) to be 2-3, and remembering 
that this gas contains its own bulk of oxygen (p. 391). he 
obtained (2-3 - ria) x 12 ■» 14-16 for the atomic weight 
of sulphur. As, however, we do not possess the exact 
numbers of his specific gravity determinations, and as we 
do not exactly know what number he took at the time as 
representing the relation between the densities of air and 
hydrogen (in 1803 he says that the relation of 1 :0-077 is 
not correct, and that ..’o is nearer the truth), it is impossible 
to obtain the exact numbers for sulphur as given in the 
first table. 

In reviewing the experimental basis upon which Dalton 
founded his conclusions, we cannot but be struck with the 
clearness of perception of truth which enabled him to 
argue correctly from inexact experiments. In the notable 
case, indeed, in which Dalton announces the first instance 
of combination in multiple proportion (Manch. Mem. 
voL 1, senes 11, p. 250), the whole conclusion is based 
upon an erroneous experimental basis. If we repeat the 
experiment as desenbed by Dalton, we do not obtain the 
results he arrived at. Oxygen cannot as a fact be made 
to combine with nunc oxule in the proportions of one to 
two by merely varying the shape of the containing vessel; 
although by other means we can now effect these two 
acts of combination. We sec, therefore, that Dalton’s 
conclusions tterc correct, although in this case it appears 
to h.nc been a rtiere chance that his experimental results 
rendered such a conclusion possible. 


INTERNATIONAL METRIC COMMISSION AT 
TAR IS 

'THK. Permanent Committee of the International 

- 1 Metric Commission, elected from among the mem¬ 
bers at their general meeting at Paris, in 18/2, has just 
concluded a series of meetings, the first of which was 
held on October 6. The Committee were directed to 
meet at least once a year, in order, amongst othrr 
things, to examine the progress of the work of the French 
Section, to whom the construction of the new standards 
was entrusted, with a view to the concurrence of the 
Committee as the executive organ of the Commission. 

At their recent meetings, the Committee fully considered 
and discussed a detailed report of the proceedings of the 
French Section since the melting of the great ingot of plan- 
num-iridium on May 13 last, from which all the new Inter- 
national Metric Standards are to be made (an account of 
which was given m Naiurk, volx p 130); and, generally 
speaking, the Committee expressed their unanimous 
concurrence and satisfaction at the mode in which the 
French Section have hitherto executed the duties entrusted 
to them by the Commission, and they also gave their 
decisions on certain points submitted to them for the 
guidance of the French Section in their future operations. 

The first operation to which the great ingot of 250 kilo¬ 
grammes of platinum-iridium waa submitted, when in its 
rough state, and cleansed from all extraneous matter, was 
to have ail the inequalities on its surface, that had been ki 
c mtact with the lime of the calcined ftttnace, removed 
with a cold chiSeL The meet with its serface thus 
smoothed was found to weigh 236-330 kdograSemes. 
in this state it was exhibited to the Acadifmie des 


Sciences at their static* of July 2, 1874. A portin g 
this large homogeneous mass of metal, when analysed 
by M. Henri Saint-Claire Derille, showed the proportion 
of iridium to be 10-29 per cent. 

The ingot was next forged by M. M. Farcet under a 
•team hammer weighing 5,000 kilogramme*, until by suc¬ 
cessive hammerings and annealings, in a single day, it was 
brought to the form of a bar five centimetres square hi 
section. By similar operators this bar, divided into con¬ 
venient lengths, was afterwards further reduced to eight 
bars 2*5 centimetres square in section, and of n total 
length of 16-405 metres. 

A remarkable phenomenon was observed by M. Treses 
during the forging of these bars, and was communicated 
by him to the Acaddmie des Sciences at their stand of 
July 9. At the moment when the hammer struck the 
bar, lines of light were seen to pass downwards from the 
edges of the hammer, and to cross each in the form of 
an X on each of the side surfaces of the bar. These 
lines continued afterwards distinctly visible in a certain 
light, appearing bkc slightly burnished marks. 

The next operation was to prepare the bars for drawing 
into the X form, by cutting longitudinal grooves along 
the middle of each of the four sides of the ban by means 
of a planing machine. A further object of cutting these 
grooves was to ascertain if there were any flaw* on the 
surface of the metal so exposed, as it was found absolutely 
necessary to remove any such flaws, els* they would 
remain as blemishes on the surfaces of the bar* when 
drawn. 

The eight bars were next submitted by M. Gueldry, 
at the Audincourt foundry, to successive operations of 
drawing out and annealing, until they were accurately re¬ 
duced to the X form of the Tresca section, when each was 
extended to a length sufficient to make three Or four 
metre bars. The first of the grooved bars wai passed 
through the dies no less than 220 times, and was os often 
subjected to annealing. It was afterwards ascertained 
that the rigidity of the drawn bars was but little affected 
by the process of annealing, their co-efficients of elasticity 
being found as follows :— 

Before annealing . 21-2085 

After annealing... . 21-0073 

Their co-efficient of expansion was also found to be but 
very slightly changed, and m the opposite direction, vis.— 

Co effluent of expansion for & at mean t. *>• C 

Before annealing ... 0-00000880,2 0,84 

After annealing . 881,9 0,86 

When divided into finished bars of the X section, 

1 02 ra. in length, each bar is made perfectly straight by 
special arrangements contrived for this purpose. Four 
straight edges of steel are made exactly to fit into the 
grooves of the X bar, and to form, when so fitted, a 
rectangular bar two centimetres square in section. This 
squared bar is then enclosed between the plane sarthees 
of four solid rectangular iron bars ; and all being tightly 
compressed with iron clamps in the form of hollow 
squares and with iron wedges, the whole is heated 1* a 
furnace till red hot, when the clamps are further tightened 
and the mass of metal Is left to cool. By this operation, 
each of the X metre bars is made perfectly straight Up 
to the present time bars of the X section hate been made 
sufficient for more than thirty metres. 

, Jhe polishing of the surface of the X bate MM 
follows. This is effected by the use of polishing po wder 
and powdered charcoal. Particular attention is given so 
the polishing and subsequent burnishing ef that portion 
of the surface ef the metal on which the definfcf lines 
are to be Cut. Several experiments which hate been 
made tend to show that the best surface for cutting the 
lines will be obtained by the final operation of eughtit 
impressing a stamp of highly polished steel, of the dimen¬ 
sions of 3mm. by 2mm. By this means an identica l 
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Mffcee Tot feceivlhg the defining line* majrbe given to 
IWy one of the now metre*. 

The apparatus for cutting the lines is connected with 
the new longitudinal comparing apparatus, carrying a mi 
croscope With its micrometer The microscope is 08m 
lit length and magnifies more than 200 times j and the 
whole apparatus is placed in the cold chamber, which has 
been constructed at the Conservatoire desAitset Miners, 
and can be maintained constant at the normal temperature 
of oP C The polishing of the bars, as wtll as the cutting 
of the defining lines, the position of which must necessarily 
be the result of the most precise comparisons with the 
primary standard metre, are both entrusted to M I rosea 
and his son, M Gustave Tresca 
The lines are to be cut with a diamond point, hach 
transverse defining lute will be crossed at right angles by 
two longitudinal lines o 1 mm apart, and the portion of 
the transverse line so intercepted between the two lines 
will define the length of the metre. The w idth of these 
lines will probably be about o 002, or at most o 003 mm, 
or 3 microns (/1) This will be about one fourth of the 
thickness of the defining lines of our standard yards, 
which are cut with a steel knife upon the polished surface 
of a gold stud, and ire viewed through microscopes 
magnifying about sixty time* 

Great progress has been made In tbe construction of 
the series of new thermometers, two of which are to 
accompany each international standard metre These 
thermometers are being constructed by M Baudin 1 heir 
length is 045 m , and their external diameter 5 mm The 
bulbs have the same external diameter, and the two ther 
mometers can thus be placed in the groove of the X metre 
bar for determining the temperature of its measuring 
axis during comparisons under the microscopes The 
scale of the thermometeri ranges from - 5 to + 50° C, 
and each degree is subdivided into tenths i \ery i° 
corresponds with a length of about 7 mm Four standard 
thermometers have been constructed for the purpose of 
verifying the new metre thermometers They have an 
arbitrary scale from o n to ioo° C , graduated in hail milll 
metres by hydrofluoric acid on the glass tubes, and the 
value of the several graduations has been accurately de 
termined by calibration. The length of these standard 
thermometers somewhat exceedH o 50 m 

1 be construction of the new international kilogrammes 
and of the standard mitres a-bouts will be deferred until 
tbe completion of the number of Mitres 1) traits required. 
Meanwhile, several balince* of the greatest precision 
have been obtained for the weighings, some of which are 
fitted with mirrors for observing the extent of the oscilla 
tions through a telescope by means of a vertical graduated 
scale fixed to the telescope and reflected in the mirror, 
according to the principle adopted by Gauss for observing 
variations of the magnetic needle 

For ascertaining the atmospheric pressure during the 
weighings, the standard barometer of the Conservatoire 
des Arts et Mltiers, constructed by hastre, is proposed to 
be used, by which the height of the mercury can be read 
to o*oi mm An ingenious apparatus h is been constructed 
by M Mendeleef, which shows the slightest variation of 
pressure during the process of weighing, by means of a 
a ma l l U-tube containing oil of petroleum. One end of 
this tube is closed and contains a certain volume of dry air 
maintained at a constant temperature, whilst tbe other 
end is open to the air The instrument being accurately 
adhilted by means of a mercurial plunger connected with 
tbe bottom of the IB tube, so that the petroleum is exactly 
0n a level on the two branches of the tube, It is found to 
bo so extremely sensible that the slightest variation of 
atmospheric pressure is shown by an alteration of the 
level, and the amount of this alteration can be measured 
with the greatest precision. w , 

It ie expected that the whole series of new mitres-A - 
treuts will be completed by the French Section and ready 


w 

to be banded over to the Connie' Permanent by October 
1875, and that the construction of ihe new kilogrammes 
and mitres-A bouts will also be far advanced by that date 
During their late meeting, the question of the convoca 
tlon of a Diplomatic Conference at Paris with the view of 
providing the requisite means for enabling the committee 
to execute all the definite comparisons of the new metric 
standards, and for securing the due preservation of the new 
international metric prototypes and regulating their use 
for future comparisons, was further considered by the 
Committee In pursuance of their resolution of last year 
upon this subject, the requisite communications were made 
by tho French Government to the Governments of the 
several countries interested, and the Committee have now 
passed a resolution that considenngthe numbers of Govern 
ments who have agreed to take part in such conference, 
the French Government be requested to convoke it with 
as little delay as possible Information has been received 
of the willingness of the French Government to accede to 
the request, and the Conference will probably be held in 
the spring of next year H W ClILSHOl M 


NOTES 

IT is with the greatest pleasure an 1 with something like a 
seme of relief that we are able at last to announce definitely that 
at a Cab net Council held last Saturday it was deci led that there 
should he an Arctic H xpedit on, at the ex|>ense of Government, 
to sail next spring I he welcome intelligence was thus an 
nounced by Mr Disraeli to, Sir Henry Kawlinson —‘ Her 
Majesty s (.over nnent have had under consideration the represen 
Lai ions mode by yoa on behalf of the Council of tbe Royal (>en 
graphical Society, the Conpul of the Royal Soc ety the British 
Association, and other eminent scientific bodies. In favour of a 
renewed expedition, under conduct of Government, to explore llie 
regtou of Ihe North Pole, and I have the honour to miorra yo 1 
that, having carefully weighed the reasons set forth in support of 
such an exj edition, the scientific advantages to bn derived from 
It, Its chances of success, as well as the importance of encouraging 
that spirit of maritime enterprise which has ever dlitinguiahed 
the English people, her Majesty s Government have determine I 
to lose no time in organising a suitable expedition for the 
purposes in view” Step* have, we believe been already token 
to carry into ellu.t this resolution, which reflects so much credit 
on her Majesty a Government. Admiral M’CLmtock left for 
Dundee on Tuesday with an engineer and shipwright, to buy t so 
steam whalers, which wilt be fitted out under the tried exjilorer s 
superintendence at Portsmouth. Copt A II Markham, who 
went to Baffin s Bay last year, will probably occupy an linjiortant 
post in the expedition, the route of which will, of course, be 
Smith s bound Now that the thing has been decided on, there 
is no doubt that it will be thoroughly well done j and now that 
Englishmen have onto more got the chance, we may expect 
something like real work, if, indeed, they do not take the lost 
step in the solution of the Arctic mystery 

\\ e take the following from tbe Tima -The medals in the 
gift of the Royal boa ety for ihe present year have been awarded! 
by the Council as follows, and will be presented at the anmver 
snry meeting on the 30th Inst —The Copley Medal to Prof 
Louis Pasteur, of the Academy of Science, Paris, For Mem 
R. S , for his resekrehes on Fermentation and on rebrine. The 
Rumford Medal to Mr J Norman Lockyer, F R.S , for his 
spectroscopic researches on the sun and on the chemical ele¬ 
ments. A Royal Medal to Prof William Crawfsssl Williamson, 
F R.S , of Owens Collage, Manchester, for his contributions to 
zoology and pa Inontology, and especially for hu investigations 
into tbs s tr uc tu re of the foeeil plants of the coal mcesnm j sad 
• Royal,Medal to Mr Henry Clifton Sorby, F R.S , fas Ut 
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metrehe* on titty detract and on the minute 1 tincture of mi. 
nenla and rocks, for the conitructlon of the mlcro-rpectro scope, 
tnd for his retetrehet on colouring matter*. 

W« are very glad to be able to announce that Prof Maske. 
lyne't lectnrea on Crystallography to the Chemical Society are 
likely to be well attended. The first lectnre will be given on 
Monday evening next, at 8.30, at Burlington House. 

Last week tome engineers vlilted the National Library, Paris, 
on behalf of the Japanese Government, to take measurements for 
the purpose of building a large public library in Japan on the 
same plan. The mag or me and reading-rooms of Paris have, 
with tome improvements, been built on the system of the 
British Museum. 

The report of the Potato Disease Committee of the Royal 
Agricultural Society has been recently published. It will be 
recollected that three years ago Earl Cathcart offered a prize of 
100/. for essays on the prevention of the disease. Although no 
fre<h practical information was elicited, and it may perhaps be 
said no direct good came from this well-meant offer, the Society 
took the subject up and offered prize* for potatoes reputed to be 
proof against disease. Two prizes were offered for the com¬ 
mencement of this year, for potatoes of varieties already known, 
and two ore to be awarded five years hence for varieties that may 
be produced by cultivation before that period, bix different 
larietles were sent in, I ton (twenty bags of 1 cwt.) of each. The 
Society arranged to have these practically tested. 1 welve stations 
in England, four in Scotland, and four in Ireland were selected, 
mul 1 cwt. of each variety sent for planting, of these so called 
disease-proof potatoes. During the summer the butonic re'ereo 
of the Society visited all the localiaea, and in all cases disease 
was found. Much valuable information is likely to arise from 
the statistics that have been collected, for although it seems that 
no indication u given of how the disease can be prevente 1, yet 
under certain conditions, principally influenced by moisture, its 
effect is but small. Prof de Bury has worked oat the scientific 
questions that occur as to the origin of the disease It is owing 
to a fungus (Ptronospora utfalam), wluch attacks the leaves first, 
and after absorbing the nutriment of them, utilises the petiole, 
and thus reaches the tubes. A further report of the Committee, 
based on the statistics sent in, is shortly to be cspcclcd. 

Wk greatly regret to announce the death of Mr*. Hooker, 
the wife of the Director of the Royal Gardens, Kcw, and Presi¬ 
dent or the Royal .Society, which took place on Friday, Nov. 13, 
very suddenly. She was the translator of Le Maout and 
Dccaisne’s “ Traite general de Botmmque She will be missed by 
a large Circle of scientific friends. 

The death of Dr. Archibald Campbell will be regarded as a 
severe loss by his colleagues in scientific societies and by many 
of the Indian public. He wai sixty-nine years of age, and till 
lately appeared hole and hearty. As Superintendent of Dar¬ 
jeeling, he became a leading authority of reference on the natural 
history, geography, and ethnography of Thibet, Nepaul, Sikkim, 
and Bhootan. He was distinguished as an ad m just rotor, and 
under his government and auspices Darjeeling has risen from an 
obscure sanitarium for invalid soldiers to be a settlement of some 
consideration. He was the author of several memoirs and 
notes. 

We have to record the death, on Monday last, in his fifty- 
sixth year, of Dr. Edward Smith, F.R.S., Assistant Medical 
Officer, for Poor-law purposes, to the Local Government Board. 
Dr. Smith’s excellent observations on quantitative physiological 
cyclical phenomena, many of which were conducted cn himself, 
are too well known to require special mention) they indicate an 
amount of energy and willingness to experience personal incoo* 


venieuce for the sake of his favourite subject which Is iwf 
rarely to be met with. His observations on dietaries, espe¬ 
cially with regard to the Manchester cotton famine, are alio of 
considerable importance. 

We hear that a new method has been proposed for croMing 
the Channel j this is to coos tract an artificial isthmus between 
the French and. English sides, leaving a very small space in the 
centre for the passage of ships. The expense would not be 
mu;h larger than that of boring a tunnel, and the advantage! 
would in some rospects.be greater. 

The International Congress of Orientalist* has been the 
means of originating In Pans a new society under the 
title of Socidte .d'iltudes, Japo noises, Chi noises, Tar tares, and 
Indo-chinoises. The number of members already amounts to 
sixty. At a recent meeting of the Society, M. Bourset exhibited 
a game for teaching children in a few hours the element! of 
which Chinese letters ore made— «mne tuhi pwutum qui mitcuif 
utde dulcu M. Bourset has also shown another invention for 
diminishing the number of letters which must be cut, and there¬ 
fore of diminishing the cost of printing Chinese works. • 

M. LEVUtaiKais constructing, in the recently annexed garden 
of his observatory, a basis for comparing accurately, by super¬ 
position, standard measures of length with the metre. The first 
compaiison will be mode between the Archives metre and the 
celebrated Boscowitz rule, which was used more then a century 
ago for determining the length of two degrees in the Papdi 
butes. 

In a paper read before the .Pails Socukd d'Acdima'ation, Dr. 
Turrel suggests that the rapid spread of tha Phylloxera vast.Urix 
in France may be due to the scarcity of small birds in that 
country Forty years ago, he says, linnets, tits, Ac., were 
numerous in Provence, ant in the autumn they could be seen 
posted on the vine branches, carrying on a vigorous search after 
the insects, and lame and eggs of insects, concealed in the 
cracks of the stem and leaves of the plant. Since the com¬ 
mencement of the prerent ccn.ury, however, it is cisy to perceive 
that the destruction of small birds has been carried on more an I 
more generally ; and that, concurrently with this war of extermi¬ 
nation against the feathered tribes, the numbers of destructive 
insect* have increased at an alarming rate. Dr. Turrel thinks 
that, though it cannot be absolutely m detained that the oidiam 
and the Phylloxera, the two latest forms of vine disease (the one 
a vegetable, the other an insect parasite), owe their frightful 
extension to the scarcity of small birds, yet it is unquestionable 
teat a plant like the vine, weakened by the attacks of insects, is 
less in a condition to withstand the ravages of parasites ■ and 
that, deprived of its feathered protectors and left to the succes¬ 
sive and unchecked onslaught of the vine grub and other normal 
enemies, it has been predisposed to succumb before the ravages 
of its new enemies. The obvious moral is that the French an 
themselves partly to blame for their indiscr.iiou in killing the 
useful smull birds. 

The commotion created in the Paris Schooled Medicine by the 
false rumour spread by the Figaro has been beyond bounds j not 
only was M. Wurtx, the Dean, cheered, bat M. Chauffard, ooe 
of the professors belonging to the clerical party, was hooted, and. 
unable to deliver his lecture. The disorder having been renewed 
in spite of all precautions token by M. Waits, the School of 
Medicine has been closed for a month. If students again exhibit 
a riotous spirit, the ringleaders will be prosecuted before a 
Council of Wax ; which is a lawful proceeding, Paris betaf 
placed under a stats of siege. 

SikOMBOLi is repotted to have recently shows symptoms of 
revived action. 
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The aezt Triennial Priro of 300 /., under the will of the late 
Sir a ‘ley P. Cooper, Bart, will be awarded to the author of 
Dm beet emjr or trtatiae 00 “ The Anatomy, Phyaiology, and 
Patbo'ogy of the Sympathetic Nervooi System.” 

W* lean from ffatua of the 15th inst that the following 
aaoemta have been included in the estimates for 1873, presented 
to the Imperial German Parliament for the sendee of the 
“Deutsche Seewarte " 1— 

A.—-Salaries and Remunerations. 

t. Central Station. 39,000 marks 

2. Branch Stations. 11,000 „ 

B.—Contingent Expenses. 

I. Central Station . 20,000 „ 

X Branch Stations. 4,800 „ 

Total. 74,800 marks 

which, at the rate of twenty marks to the sovereign, amounts to 
3,700/. Tiro new departments are to be added to that esta¬ 
blished at Hamburg for Marine Meteorology, viz., for Storm- 
warnings and Magnetism. 

A Hong Kong telegram of the 16th inst. states that the 
Challenger had arrived there from Australia. 

We hear that a Horticultural Club is about 'to be formed 
in London, and the preliminary steps that have been taken pro¬ 
mise well. 

The last number of the Gardeners Chroni.le states that a 
specimen of Aralia neholdt at Kew is now in bloom, and that a 
new garden plant, Raphidophora latmfoha, is now in cultivation 
in this country. 

A slight shock of earthquake was felt in Carnarvonshire and 
Anglcsea on Sunday morning. 

FaOM a private letter dated Mauritius, Oct. 15, we learn that 
Lord Lindsay had not yet arrived at that island, that the Ger¬ 
mans were expected on the 25th, that tho Dutch were at their 
post at Bourbon, and the English the same at Rodrigues. 

The Earl of Derby has been elected by the Edinburgh students 
as their Lord Rector, and Mr. Disraeli has been re-elected by 
the ingtntd adoUxentes of Glasgow University. 

Eveey term at Dulwich College a course of scientific evening 
lectures is given, open to the students and their friends. This 
term, for the first time, the appbcations for tickets have exceeded 
the accommodation of the lecture theatre. The present course 
is on Geology, by Prof. Harry G. Seeley, the titles of the Icc- 
tares being, “ The Origin and Internal Structure of the Earth,” 
««The Origin and Succession of the Strata,” “ The Succession 
of Life on the Earth," and “ The Influence of Geological Pheno- 
nttna on Men and Animals.” 

THE Committee of Directors or the Crystal Talace Company’s 
School of Art, Science, and Literature have made arrangements 
for tha delivery of successive short series of lectures on special 
subjects by gentlemen of eminence in art, science, and literature. 
These lectures will be purely educational in characUr, and, os 
Su as complete in themselves, but will not in any wsy 

supplant the permanent private classes, to which they are designed 
to be acoemocy. They an intended to stimulate independent 
thought, and to lead the student to a conception of tome of the 
ultmior alms of the studies she pursues. They will be delivered 
In the largest class-room of the school, generally on Fridays, in 
the afternoon j and the most moderate fee that is possible m each 
wtU be fixed. Ladies only will be admitted The first 
eourse will be of six lectures on “ The Interpretation of Nature 
at it relates to Man and hit Education,” by the Key, Chas. 
Pritchard, M.A., F.R.S., Savilian Professor of Astronomy if 


the University of Oxford. Fridays—November 13, so, 27 j 
December 4, 11, 18; to commence each day at half-past 
three. 

At Emmanuel College, Cambridge, there will be an exami¬ 
nation for open scholarships in natural science, commencing the 
6th of April, 1875. There is no limit aa to age, but all candi¬ 
date* will have to satisfy the examiners that they possets such a 
knowledge of mathematics and classics as will enable them to 
pass the Previous Examination. The subjects of examination 
are botany, chemistry, chemical physics, geology and mine¬ 
ralogy, zoology, comparative anatomy, and physiology Candi¬ 
dates must send their names, with copy of register of birth and a 
certificate of good conduct from someM.A. of the University, to 
the tutor of Emmanuel, on or before March 31. A candidate 
for a scholarship may also be eligible without further exami¬ 
nation for a scholarship at Christ’s or Sidney Colleges, in default 
of properly qualified candidates at those colleges. 

A joint examination will be held at Clare College and Gon- 
ville and Caius College, Cambridge, on Tuesday, March 16, 
1875, and three following days, when two scholarships for natural 
inences will be offered for competition to students intending to 
commence residence in October 1875, each of the value of 6o l. 
per annum, tenable for two years, but subject to extension or 
exchange for scholorshljis of Imger tenure. Candidates are 
required to send their names, with certificates of age and testi¬ 
monials of good conduct, to one or other of the respective 
tutors, the l<ev. N. M. Flitcis, tutor of Caius, or the Rev. W. 
Riynes, tutor of Clare, stating at which college they prefer to 
be elected j'but if not elected at such college it will be under¬ 
stood that they are candidates also at the oilier college. Fur- 
ther particulars may be obtained on application to the tutor of 
Clare or the tutor of Caius. 

There was a meeting of the members of the Cambridge Uni¬ 
versity Senate on the 12th inst., to discuss the report issued lost 
June of the Board of Natural Science Studies, recommending 
alterations in the examination for the Natural Science Tnpoi. 
Its main recommendations consist of a division of the Tripos. 
The recommendations met with the unanimous approval of tho 
Senate. 

The following appears in the Timet —Where the excavations 
for laying the water-pipes are being made near Kideau Hall, on 
the grounds of the Governor-General of Canada, the workmen 
have made a strange geological discovery. It is a stratum of 
fossil rock several feet thick, containing the most accurate and 
beautiful petrified winged insects. There are some like butter, 
flies, with the delicate fibre of the wings in a most pet feet state 
ol preservation. Seveiol persons in New Edinburgh have 
secured excellent specimens. 

On Thursday, Nov. 5, the members of the Geological Society 
Club dined together at the Foil Moll Restaurant, to celebnte the 
fiftieth year of the meetings of the Club. There was a good 
gathering of the members, and among them were the Earl of 
EamskiUen, Sir Charles Lyell, Profs. Huxley and Ramsay, Mr. 
Godwin Austen, Mr. Frcstwlch, Capt. Gallon, Ac.j soma of the 
past retired members were also present. Letters apologising 
for absence were read from Mr. Jesse Watts Russell, an original 
member, the Duke of Devonshire, Earl of Selkirk, Lord Over¬ 
stone, Mr. Darwin, Sir C. Fox Bunbury, and others. The 
president of the Geological Society, Mr. J. Evans, took the 
choir, and the vice-choir was occupied by Mr. Mylne, the 
treasurer of the Club; some toasts were given, and Sir Chr'les 
J yell, one of the only two original members now living, re- 
«ponding in the name of the Club, took occasion to remark that 
great aa had often been the differences of opinion in the Geo¬ 
logical Society from the time, of Buckland, Conybeare, De la 
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Becfcc, Fitton, Sedgwick, and Morchisoa, down to the present 
day, then bad always been perfect harmony in the Club, He 
further congratulated the younger men not only on the zeal and 
talent displayed among them, but on the progress of opinion 
and freedom of expression gained by scientific thought in the 
course of half a century. 

Icebergs are reported to have been met with in the Bay of 
Biscay during very rough weather, by the Mongolia, which 
arrived at Southampton on Monday last. Icebergs have been 
met with as far south, but generally well out in the Atlantic 
Ocean. , 

We invite the attention of all interested in technical education 
to the very excellent examination scheme of the Society of Arts, 
intended to promote such education among the working men of 
the country. No doubt a prospectus of the scheme will be 
forwarded toanyone writing for it to the Society's offices in 
London. 

In one of its last sittuigi the Municipal Council of Paris will 
have to vote on a proposition, supported by forty of its members, 
asking the National Assembly to establish a system of public 
instruction, gratuitous obligatory, and secular The motion will 
probably be agreed to by the Municipal Council, hut rejected 
altogether by the National Aaumbly.* 

The additions to the Zoological Society’s Gardens during the 
past weak include eighteen Lancelets (Amfhtoxus lanctolntus) 
from the Mediterranean Sea, presented by the Director of the 
oological Station at Naples , a I’ine Marten {Marta aiittiim), 
British, prerented by Mr. J. Francis; a Red-shouldered Starling 
(Agdactts photniceus) from N. America, presented by Mrs. Box- 
well) ; two Aztec Comires (Ctmurus aula) from S. America, 
purchased. 


SOCIETIES AND ACADEMIES 

I-ON1XJN 

Ltnnean Society, Nov 5.—G. J. Allman, M D . president, 
in the chair.—W. H. Archer, R A. Pryor, and W W. Wilson 
were elected FeUows. Mr. J. E. Howard read a paper on the 
appearances of Ijobelia dorlmanna' on the floating island in 
Derwentwater —Mr. J. A Jackson exhibited leaves of Liqui- 
dambar and Pcrottia, exhibiting remarkably beautiful autumn 
tints.—Mr. J G Baker read a paper on Asporagez, a section 
of 1 .discern. The author commenced by discussing the limits of 
the natural order Liliacem He proposed to regard It as con¬ 
sisting of three great senes, and in addition several abnormal 
tnbea, all of which have some claim to be regarded as distinct 
orders. The three series are .—Liliaceso proper, characterise! 
by capsular fruit with loculicidal dehiscence, united styles, and 
introrte anthers (1200 to 1300 species) j Colchicaceie, marked by 
capsular trait with septicidal dehiscence, free styles and extrorse 
anthers (130 species); and Aiparagacea:, marked by baccate 
fruit (260 species). The aberrant tribes are Liriopeze (Ophiopo- 
gonese). Gilleaiete, Conantherse, Stem one re (Roxburgniacew, 
Llndley), and Scoliopea:. All these have anatropous ovules 
and he advocated the separating of Smilax from Asparageae, 
with which it has been commonly inined by recent writers, and 
the retention of it as the type of a separate order marked by 
orthotropous ovules, and by its habit of growth, woody 
prickly stems, minute polygamous umbellate flowers, sti, 
tendrils, and decidedly stalked exogen-llke leaves with venules 
reticulated between the palmate mam nerves. The tribes and 
genera of Asparageae, which are as follows, to a considerable 
extent represent the non-bnlhous tribee of the two captnler 
series s—(1) Ihrtttttun . Shrubs with proper leaves, hermaphro¬ 
dite flowers, and introrse anthers: genera, Dracaena, Toetsea (■ 
Coidvlme, but used on ground of priority), and Colmit; repre¬ 
sentsYuccoidese In EuliUacea:. (a) Sansevitre*: Undershrnbe with 
cariaceo-caraoae leaves, hermaphrodite flowers, and extrorse 


_a EnliUacese. (3) Costvbliarua. Herbs with proper 

leaver gamophyllous hermaphrodite flowers, and Introrse 
anthers j genera, Ratneckia. Convallaria, Polygonal am, Hylo- 
nome j upkswlta Hemeroeallidete In Eullllacece. (4) Tuvans<?: 


Herbs with proper leaves, potyphvHoos bermapberHta Bu sss ss , 
and lutrorse anthers, dehiscing longitudinally j geoentThewmogew, * 
Speirantha (new genus founded on Alhrit w gardtmi, Hook.), 
Malanthemum, Tovaria (an earlier name for SmUaelna). Dry- 
mophila, Geitonoplesium, and Eostrephus. (5) Mon'Pim ; 
Herbs with proper leaves, hermaphrodite flowers, and anthers 
dehiscing by terminal pores; genera, Dlanella, Lururings. (6) 
Aspidistra • A caulescent herbs, with fleAy, often eight-lobed 
perianths, hermaphrodite flowers, Introrse anthers with lo n g t tu - 
dinsl dehiscence, snd large peltate complicated ttfgmas ; genera. 

Aspidistra, Plectogyne, Tupistra, Campylapdra (ne - 

~ ' "iraalya*), Go: ' ’ ‘- -* 


from East 1 liras 


pha (new genua from Bkotan), 


... _ .. loscyph . _ _...... 

Rohdes, (7) Strtpiopfa Herbs with proper leaves, herma¬ 
phrodite flowers, and extrorse anther*, with longitudinal 
dehiscence ; genera, Medeola, Clintonea, Prosartes, Strep'opua, 
Callixene Kruhsea; represents Colchleacese in the capsular 
series. (8) Asparagae Herbs or shrubs with leaves degraded 
down into spurred bract-like membranes, and their place filled 
by an abundant development of branches In their axils ; flower* 
often polygamous, with introrse anther* dehiscing longitudinally; 
genera. Asparagus (including Asparagopals and Myratphyllum), 
Ruscus, Semele, and Danae; the most specialised type of the 
baccate senes, not represented by any tribe in the two capsular 
sets. The most noticeable points of structure in the series am 
that, in the first place, such a thing as a bulbous rootstock or a 
narrow fleshy lorate leaf of the hyacinth type does not occur 
In Asparageae a*t all. As regards distribution, It 1* noticeable 
that whilst the bnllious tribes of Liliacete possess a distinctly- 
marked geographical Individuality, thli does not hold good of 
the non-bulbout half of the natural order; and that the 260 
species are scattered all over the world, and not concentrated in 
any particular geographical area. The most curious structural 
peculiarity in the group is the degradation of the leaf-organ 
which marks the tnhe Asparageae. The leaves have 'an alter¬ 
nate arrangement, and are invariably developed in the form of 
a minute membranous scale This has a spur at the base, which 
in many of the shrubby species of Asparagus Is developed out 
into a woody spine, at firm in texture a* the Indurated branchlet 
of the sloe or hawthorn. The function of the leaf is fulfilled by 
branches, which are developed slnely or in fascicles fn the axils 
of these bract-like proper leaves. Sometimes these branches are 
needle-like (cladodia), without any flattening, as in the common 
garden asparagus ; sod sometimes, as in Myrslphylium and 
Ruscus, they assume all the appearance of proper leaves' (phyBo- 
clad la). The flowers in the too species of the genus Asparagus 
are remarkably uniform, and it Is principally upon character* 
furnished by the shape and arrangement of these barren branches 
that the species are marked The ltigma of the Aspidistras is a 
very cunous and complicated organ. It is a plate with eight 
troughs radiating from a raised central umbilicus, separated from 
one another by raised walls, and It closes In the tube of the 
perianth, in which the anthers are placed to thoroughly that it la 
difficult to tell how fertilisation is effected , but upon turning it 
upside down four minnte holes may be seen, through which it 
would be possible for a very small insect to creep. The paper 
was illustrated by plates of the three new genera, and one to show 
the structure of the stigma of these Aspidistras; and a large 
number of new species, especially In the gains Asparagus, were 
described In the ducussion which followed. Dr. Hooker, Dr. 
Masters, and others expressed their sense of the great value of 
Mr. Bakeris labours. 

Geological 8ociety, Nov. 4.—John Evans, F.R.S., presi¬ 
dent, In the chair —The following communication was read 1— 
Notes on the Comparative Microscopic Rock structure of some 
Ancient and Modern Volcanic Rocks, hy J. Clifton Ward. The 
author stated at the outset that bis object was to compare the 
microscopic rock-structure of several group* of volcanic rocks, 
and in so dotng to gain light, if possible, upon the ‘original 
structure of some of the oldest members of that series. The 
first part of the paoer comprised an abstract of what had been 
previously done in this subject. The second put gave details of 
the microscopic structure of some few modem lavas, such as the 
Solfatara Trachyte, the VemvUn lava-flow* of 1631 and 1794, 
and a lava of the Alban Mount, near Rome. In the trachyte 
of the Solfatara adcolar crystal* of felspar show a well-marked 
flow around the larger and first-formed crystals. In the Veen* 
vlan and Albanian lavas leudte seems, in part at any rat* to 
take the place of the felspar of other lavas; and the majority at 
the leu cite crystals seem to bo somewhat In) perfectly formed, 
as it the use with the small felspar prison of the Solfatara roe% 
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crjWi* were broken and rendered imperfect 
before tie viscid stele of igneous fa si on ceased, hven in such 
mSm lava-flows as that of the Solfatara considerable changes 
had taken place by alteration and the replacement erf one mineral 
by anothe r, end is very generally in successive layers correspond 
lug to the crystal onthnes The frequent areolar arrangement 
of the glass and stone cavities near the circumference of the 
minute leudte crystals in the lava of 1631 was thought to point 
to the /hot that after the other minerals had separated from the 
leacidc solvent, the latter began to crystallise at numerous adja 
cant points 1 and aa these points approached one another, solidi 
fixation proceeded more rapidly, and these cavities Mere more 
generally Imprisoned than at the earlier stage* of crystallisation 
In the example of the lava of 1794, where the leudte crystals 
were far ther apart, this peculiar arrangement ol cavities waa 
almost unknows The third part of the paper dealt with the 
lavas and ashes of North Waits, and the author thought that 
the fallowing points were established — 1 Specimens of lava 
from the Amna^the Aremgs, and Snowdon and its neighbour¬ 
hood, all have the same microscopic structure 2 Thu struc¬ 
ture presents a hazy or milky looking base, with scattered par 
tides of a hght-gresn dichrmc mineral (chlorite), and generally 
tome porphyntlcally imbedded felspar crystals or fragments of 
such, both orthodase and plagiodas# In polarised light, on 
crossing the Nicola, the base breaks up into an irregular- 
coloured breccia, the colours cliauging to their complementary 
on routing either of the prisms. 3. h indy bedded ash, when 
highly altered is in some cases undistmgulshable in microscopic 
structure from undoubted felstane 4 Ash of a coarser nature, 
when highly altered, is also very frequently not to lx. dhum 
guished from fdstone, though now and then the outlines of some 
of the fragments will reveal its true nature 5 The fragments 
which ip«t- up the coarser ash rocks seem generally to consist of 
both orthodase and plngiocase crystals 
or fragments, bqt occasionally there occur pieces of a more 
crystalline nature, with minute ucicuUr prisms and pla 
gioclase felspar 6. In many eases the only tests that can be 
Applied to dUtxnguuh between highly altered ash rock and a fel 
stone are the prraenc# of a Ixxhled or fragmentary appearance 
on weathered surfaces, and the gradual passage into less altered 
and ash. In the fourth division of his paper the 

«-tW described some of the lavas and ashes of Cumberland of 
Lower Silurian age With regard to these ancient lavas, the 
following was given ai a general defaiition -Ihc rock is gene 
rally of somc dude of blue or dark green, generally weathering 
white round the edges, but to a very sbght depth it irequeutly 

_ £ tabular structure, the tabulae being often curved, and 

breaks with a sharp conchoidal and flinty fracture. Silica, 59 61 
per cent. Matrix generally crystalline, containing crystals of 
labndorite or oligocUse and orthoclue, porphyntlcally im 
bedded, round whuh the small crystalline needles seem fa 
qnently to have flowed. magnetite generally abundant, and 
auglta tolerably so. though usually changed into a soft dark-green 
minera l. apatite and perhaps olivine as occasional constituents. 
Oceatwaally the crystal Une_We 11 
Structure takes its place. The Cut 

resemble the Solfatara greystone _ 

crystalline base, and the modern lavas generally in the order in 
which the variour minerals crystallised out In external itnic 
tare they have, for the most part, much more of a felsttic than a 
basaltic appearance. In Internal structure they have considerable 
analogies with the basalts In chemical composition they are 
neither true basal u nor true feist ones. In petroUwical structure 
they have much the general character of the modem Vesuvian 
lavas j the separate flows being usually of no great thic kn e ss , 
bdneslsgsy*rtelailar, or brecctated at top and bottom, and 
hartoff pKena considerable range, a* if they had flowed in some 
casesftxseweral mile* from thefr point of eruption. Their gene- 
ralmicroaoopic appearance is also very different from that of 
atth old haaalta as those of South Stafford and some of thoae of 
rS J SL ™ . age in Scotland. On the whole, while believing 
□MOfa MVsrOMea die lavas in qnss tem were true b e sa lt s , the 
Sttr WWtacUMdto regaid raoetof them as occupying an 
ZSi niaaa between falaitlo and doled tic lavas, and as 
toMS w*re**onas probably trachytes, these old 
Crocks might perhaps becalled I'aladokritea, answering 


_partly obscured and a felsitic 

The Cumberland lavas were shown to 
greystone in the frequent flow of the 
modern lavas generally in the order 
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the finer ashy material had been partially melted down, and a 
kind of streaky flow caused around the larger fragments. Thera 
was every transition from an ash rock in which a bedded or 
fragmentary structure was clearly visible, to an sxcecdlngly doee 
and flinty fdit one-like rock, undistmgulshable m hand 
from a true contemporaneous trap Such altered rocks were 
however, quite distinct in microscopic structure from the 
undoubted lava-flow* of the some district^ and often distinct also 
from the Welsh feist ones, although some were almost Identical 
microscopically with the highly altered ashes of Wales, and 
together with them resembled the fclstone lavas of the 
country This metamorphism among the Cumbrian rocks 
increases in amount as the great granitic centres are approached , 
and It was believed by the author that It took place mainly at 
the commencement of the Old Red jierlod, when tin. rocks in 
question must have been buried many thousands of feet deep 
beneath the Upper Silurian strata, and when probably the Fsk 
dale granite waa formed, perhaps partly by the extreme meta- 
raurpkum of the volcanic senes during upheaval and contortion 
1 he author stated his belief that the Cumbrian volcanoes were 
mainly subaenal, since some l2,ocoft of ash and lava beds 
had been accumulated without any admixture of ord nary sede 
mentary material, except quite at the base, containing scarcely 
any conglomeratic beds, and destitute of fossils. 11c behoved also 
Hist one of the chief volcanic centres of t te district luttl been the 
present site of Ken wick, the low craggy lull called Castle Head 
representing the denuded stump or plug of on old volcano I ha 
author believed that one other truth of no slight importance 
might be gathered from these investigations, viz., that neither 
the careful inspection of hand specimens nor the microscopic 
e x a min a ti on of Ihm slices would in all esses eiutlle Iruthlul 
results to be arrived at, in discriminating Ixtwccn trip and 
altered ash rocks, hut these methods and Unit of chemical 
analysis must be accompanied by oftentimes a laborious and 
detailed survey of the rocks in the open country, the various beds 
being traced out one by one and tbcir weathered surfaces parti 
cularly noticed. 

Physical Society, Nor 7 —Prof W t, Alaius, Hs, 
in the chair —A paper by Mr G 1 Rodwell was read, on an 
instrument for multiplying small motions It consist of a tram 
of multiplying wheels, the first of which is moved by the bar 
whose elongation is to be measured, while the teeth of the last 
engage with the threads of an endless screw wli sc axis is \er 
tical and carries at its extremity a long index moving over a 
graduated circle Ibe multiplying power of the instrument is 
very great, Us defects ore Us want of steadiness, great internal 
strain, and the difficulty of bringing the index back to an0 when 
the pressure on die lever connected with the first wheel is re 
moved —Prof Foster, 1 ItS, made a communication on the 
geometrical treatment of certain elementary electrical 110 duns. 
The object of this communication ,was to illustrate the facili y 
and clearness by which certain of the electrical problems i ccui 
ring in qlcmentary instruction could be treated by easy gee un tri 
col methods. Its application was shown in the f illow ng cue 
The calculation of the quantity of heat evolved 111 a galvai c 
' , the calculation of the electromotive fuicennd of the per 
t resistance of a voltaic battery from two dellcctioi s f a 
tangent galvanometer, the determination of the joint re utauccol 
several conductors combined in multiple arc, and the d ter 
mination of the distribution of pctenlial aid strength of the 
currents forme! by connecting the similar poles of tw 0 unc pul 
batteries with the opposite ends ol the same conductor Pro I 
Outline read a paper on salt solutions and wu er of crystollisa 
lion. 1 he absorption of heat which occurs when a sa't is dm 
solved in a liquid was shown to depend not only on the relative 
specific heat* of the salt and the liquid, but also on the molecular 
ratio of the resulting solution. This ratio declared itself oj Ucally 
(1) by the singularity of the refractive index when the critical ratio 
was obtalnedf (a) by the singularity of density at the mine point, 
(3) by the bait absorbed when (a) a saturated solution u as mixe l 
with the nujdmoL and (ft) when the soft, itsclt was disiohed in a cor 
tom quantity of the medium- fhe condition of maximum density 
of water T*S referred to the existence of a definite hydrate • f water 
It waa shown (hat every salt soluble in water was capable >f 
uniting with water in a definite ratio (by weight), forming definite 
1 *-‘ « form and cor ‘ ' . 


and 


tttds of distinct crystalhi 
-‘its. It was supposed th 


taut melting 



6o 


NATURE 


[Nov. 19, iSf4 


o*C, and mxy be called cryohydratts, an not discontinuous with 
the hydrated crystalline salts previously known A few cryo- 
Jtjdi ties were described tu being obtained from the tawrated 
aqoeona tolabont of the respective salts on the withdrawal of 
heat. That chloride of todmm combines with 10 5 (? 10) mole¬ 
cules of water, and solidifies therewith at — 23’ C Chloride of 
ammonium combines with 12 molecules of water, and solidifies 
at - I$*C The combinations with water were given of the 
salptudes of zinc, copper sodium, and magnesium, alio those of 
the nitrates of potassium, chlorate of potassium, and bichromate 
of potassium As far ss experimental results al present indicate, 
itappeara that those cryohydrates which have the lowest solidi¬ 
fying point have the least water Some suggestions were offered 
concerning the application of these expt» mental results to the 
explanation of tne separation of the Plutonic rocks from one 
another, and the importance was pointed out of the use which 
these cryohydrates will have in establishing conrtint temperatures 
below o* as fixed and as readily obtainable as o* itself 
Mathematical Society, Nov 12 —Dr Hirst l R S , pre 
sidest, in the chair—The 1 resident informed the meeting of the 
lorn the Society had sustained by the recent death of one of its 
honorary foreign members Dr Otto Hesse of the 1 olytecbmcum, 
Munich, and mentioned that it waa the intention of ihe Council 
soon to fill up the vacancies caused by the deaths of Dm 
Clebsch and Hesse — On the motion of Prof C ayley, 
FRb. seconded by the Rev H Harley, 1 kb, it was 
ordered that the cordial thanks of the Sicictybe presented to 
Lord Rayleigh for his munificent donation of 1,000/ to the 
Society, and the chairman was requested to convey the same by 
letter to hit lordship The mon-y has been vested, as the 
treasurer s report mentioned in 870/ Guaranteed Indian Railway 
Stock, and the interest will bt applied, as was staled two or 
three months since in Nah kl to the 1 nchase >! mathematical 
journals and also assist in efraying the expc ise of pnntin„ 
the S iciety s Prooee lingc 1 he meeting then pr tee led o the 
election of the new Council and the gentlemen whose names 
were given in a recent number o« this journal were Uelared I y 
the scrutators to be duly elected —Instead of giving the usual 
valedictory address, Dr Hire staled what result- he hid arrived 
a in the c ur e f his invesiiga ions upon • Correlation to Sj ace 
The communication waa an extension to spate of results antved 
a in his paper (read before the -society in May last) entitled the 
1 Ct rrelat on ol Two I lane —Mr J II K hrs read an abstract 
0 a co nm n cation on ' Tidal Reta tation 1 he problem dis 
CU se I is the superior limit to the tidal re ardation in a globe, in 
all re*} ecu similar to our own, except that it n covered entirely 
by a sea, the depth of which is constant for all places m the same 
latitude, and is therefore a function of latitude only—not long! 
tude—a function supposed to be known —A paper by Prof 
Wolatcnholme on a new view of the ponsm of the in and urcum 
scribed triangle was taken as read 
Anthropological Institute, Nov 10 —Prof Busk, FRS, 
president, in the chair Rcpoits were read by Mi I W 
Rudler on the Anthropologu si Department of the British 
Association at Belfast and by Mr Hyde Clarke on the Anthro 
pological -Section of the International C( agrees of Onentalists 
recently held m 1 ondon —A paper waa then read 1 y Col Lane 
Fox on a senes of flint and chert arrow heads an 1 flakes from 
the Rio Negro, Patagonia, with some remarks on the stability of 
form observable in stone implements The senes of specimens 
exhibited was selected from a collection of 500 gathered by Mr 
W H Hudson on the margin of the nver and over an extent of 
about ninety miles, and on the numerous lagoons, now mostly 
dry, with which the valley u everywhere intersected 1 he valleys 
in that region run through high terraced tabic Un Is , and on the 
plateaus above there is no water and but very scanty vegetation, 
which would seem to indicate the improbability of their having 
been occupied by man A great number olthe implements were 
discovered by Mr Hudson on the sites of villages m the valley 
and in circular flattened mounds of day measuring from 6 ft to 
8 ft. in circumference The different styles of workmanship 
observed m the different villages were not, in the opinion of Mr 
Hudson, to be attributed to the variety of material employed, 
bat to the degree of skill possessed by the inhabitants of each 
village The author drew attention to the interesting fret of the 
arrow headi having long fallen Into disuse among the Tehuekhes 
and other Patagonian tnbes, who now and for some centuries 
past employed the spear Col Fox proceeded to describe m 
detail the whh weapons and their varieties of workmanship, 
and showed that they all piesented the same general features as 


to our inability to understand the uncultured m___ 

savages and prehistoric races, we often loee right of the inftreifods 
deduable from the stabihty of form observable in their arts and 
implements, end attach lest importance than should be the ease 
to minute varieties of structure—It was announced that the 
Council bad resolved to publish in the Journal of the Institute 
bibliographical notices, abstracts and reviews of English and 
foreign works and papers, and other miscellaneous matter of 
anthropological interest and importance 


Paris 

Academy of Science*, Nov 2 —M Bertrand in the chair 
—1 he following papers were read -General remits of obterva 
tiona on the germination and first developments of different 
lilies, by M P Duchartre —Researches on the dissociation of 
crystalline salts, by MM P A Favre and C A Valsoo — 
Results of the voyage of exj loration undertaken for the pie- 
limmaiy stu ly of the general track of a railway connecting the 
Angl j Indian with Ihe railways of Russian Asia, by M F do 
Lesst] e -Rational treatment of pulmonary phthisis, by M P. 
de Pietra Santa —On new apparatus for studying the phenomena 
of the comlmaUon of powders, by MM Marcel Deprez and H. 
Sebert —Theory tf elec rodynamics freed from all hypotheses 
relating to the mutual action of two current elements, by M P 
1 e Cot iier —Monograph of the anguilliform family of fishes, by 
M C Dareste—On the existence of a sexual generation m 
1 h\lloxna lasMnx, by M G Balbiani On the solution of 
numerical equations ot which all the roots are real, by M 
1 oguerre —On an apparatus for determining personal equations 
in observat ns of the tram, t of stars arranged for the geodesic 
service of the United States, by MM Udgard and Suecs —On 
the laws of the vibratuy mot on of tuning forks by M L Mer 
coder—Ncte on a me lihcation of fell lings anl Barreswil’s 
* 1 11 ns ft r the determination of glucose by M P 1 Jig range — 
On the fermentation of Iruits, 1 y MM G I echart cr and F 
Bclamy The null on, hive now crammed the products from 
cheme- goocel met a 1 fig A| j Ucation of the graphical 
methol to the itufy of certain points in deglutition, by M S 
Ail nng The autli r conctu lea from his experiments that a 
decide l difference exists 1 ctween the swallowing 1 f liquids, and 
<f srlils— On the mechi im f deglutition byM G Ctrlet — 
Results finmshel by suq tal op at ons peiformed on patients 
in which anxsthesia has he n jr tuced by the intravenous in¬ 
ject 1 m of chloral 1 y M O 1 —Note on a cyclone observed at 
La Pcucre (Maine et I out) Sept 30, 1874, at 4 30 P M , by 
M A) Jesnjen —The Report of the Commission appointed on 
August 17 for 1 reparing a reply to the letter addressed l»y the 
Minuter of Iunlic Instruct' >n concerning the organisation of a 
Ihjsica) Astronomical Olsuvatory in the neighbourhood of 
Pans, was read at the conduct jn of the meeting 
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co n ne ct io n with the advancement of scientific research, 
that we need not refer to it here again That any but a 
Government expedition under naval discipline is made* 


THE ENGLISH ARCTIC EXPEDITION 
ER Majesty's advisers can by no means be accused 
e t precipitancy in the decision they have recently 
come to, to send out a new Arctic Expedition, they have 
certainly waited for “the fulness of the time,” which, for 
the lay mind, may be said only to have been accomplished 
with the return of the Payer Weyprecht expedition. We 
believe that the scientific societies of the country had 
good grounds for urging upon Government the propriety 
of fitting out an expedition for Arctic discovery years 
ago; all who understand the Arctic question, we are sure, 
will coincide with us m the opinion, that bad energetic 
measures been taken when the subject was first urged 
upon the attention of Government, the earth's surface 
around the North Pole would by this time have been 
on our maps. Still, Government cannot be blamed 
for this tardiness, it cannot be expected that men 
who have no occasion to make a special study of 
scientific questions can see them in the same light as 
those whose great work in life is scientific investigation , 
and, moreover, in a country governed as ours is, Minis¬ 
ters, before coming to a decision on any important matter, 
are bound carefully to feci the country's pulse, not to men¬ 
tion their duty in respect of the country's purse. Her 
Majesty’s advisers have, then, no doubt been, from their 
point of view, wise in deferring till now their derision that 
England should once more come”to the front m the ex 
ploration of the unknown “ Polynia,” as they also would 
have shown thcmifclves extremely unwise and unable to 
read the country’s wishes had they postponed the matter 
any longer 

That the Ministry have rightly divined the general wish in 
reference to the part which England should play in Arctic 
exploration is evident from the all but unanimous approval 
with which their decision has been met by the press. The 
unaccountable roar—undignified howl, we had almost 
said—which, either too late or too soon, fell from the 
(evidently, in this case, 01 informed) “ leading organ, need 
not be made much of It was evidently not the result of 
a candid and comprehensive consideration of the whole 
question by one competent to decide. Were the objec 
tions so bitterly uttered by the Times against Arctic ex 
ploration to have force, they would equally hold against 
all abstract scientific investigation whatever, and indeed 
against all work not undertaken for the lust of gold. 
Happily, however, it is long since the race has become 
convinced that ** man cannot live by bread alone,” and 
that there is a hunger that will never be appeased so long 
U a shred of mystery hangs to this earth of ours and to 
the mighty universe of which it forms part, and there is 
no danger of man's noblest appetite becoming extinct for 
Efi fir of material to feed upon. But, indeed, the Times 
article is a puisling one, it is so incons is tent with its 
on questions of a «ir"ii*»' kind, and with its 
advanced opinions on scientific questions generally 
As to the propriety of Government undertaking the 
organisation of an Arctic expedition, we have said so 
already on this subject, both directly when the 
subject was formerly before the public, and indirectly in 
Vttt. XI.—No. S65 


quate for*tbe„work of thorough polar exploration has been 
practically proved over and over again, what can be accom 
plisbed by an expedition so organised, under comparatively 
favourable circumstances, may be seen in the valuable 
work already achieved by HMS Challenger Fee 
similar reasons.we need not refer to the many Important 
advantages to science, and therefore to mankind, which 
are certain to result from a thorough exploration of the 
regions and the terrestrial conditions around the pole. 
For one thing, it is scarcely any exaggeration to say that 
all the civilised world is looking to Bntam for the final 
unravelling of the Arctic mystery, to complete the work 
which has already added so considerably to the general 
sum of her glory witness Dr Petermann’s letter, vol xu 
P 39 — 

“ I do not know," Petermann says, “ the views held in 
England now, but I know that to us outsiders the 
achievements and work of a man like Sir James Clarke 
| Ross or Livingstone have done more for the prestige 
of G reat Britain than a inarch to Coomassie, that cost 
nine millions of pounds sterling That great explorer. 
Livingstone, is no more, his workjis going to be continued 
and mushed bv German and American explorers, wo 
shall also certainly not let the Arctic work rest till it is 
fully accomplished, but it surely behoves Great Britain 
now to step in and once more to take the lead. ’ 

How keenly the resolution of the Cabinet has been 
appreciated by naval and scientific men, is shown by the 
number of competent volunteers which have already 
come forward for the expedition , so many, indeed, as to 
make the task of selecting embarrassing, so far as suitable 
men are concerned, a dozen Arctic expeditions might be 
cfficientlyTfitted out 

As to the route, herein also has the Government shown 
its discernment, there can be no doubt that any expedi 
tion, one of whose objects is to attempt to reach the pole, is 
shut up to adopt the Smith’s Sound route. Capt. Koldewey s 
work in 1869-70 proved finally the impossibility of pene¬ 
trating to the pole between Greenland and Spitsbergen, 
the recently returned Austro Hungarian expedition proves 
that the task is equally hopeless on the Novaya Zemlya 
side of Spitsbergen , Behring Strait u out of the question 
Thus the demonstration that the route by which the 
Polaris accomplished so much is the gateway to the pole, 
has been completed by the attempt of the Payer-Wey 
precht expedition, and thus, no doubt, the Government 
has shown considerable prudence in delaying its decision 
until the data were complete, as well as its generous 
readiness to step is at the right moment As we said 
last week, now that the expedition has been decided on, 
its equipment will be earned out on a thoroughly liberal 
scale. A note this week tells what has been done by 
Sir Leopold M'CUntock as to the selection of the vessels 
which are to carry the expedition, and, as we learn from 
an evidently authoritative article in Saturday’s Daily News, 
the strength of the expedition will probably consist of from 
100 to iso officers and men. Pr ep ara ti o n s hare been already 
begun, and as the expedition will probably not sail till the 

month of May next year, we may expect that it will leave our 

shores more perfectly equipped in every respect than any 
expedition that has hitherto sailed to the same quarter of 
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the globe; what Government win do when it takes such 
work in han<| ( we have a good example of in the Challenger 
expedition. 

Thpre is nqfr such a vast stock of experience in Arctic 
exploration from which to derive lessons for guidance as 
tQi the equipment of the new expedition, that we hqve 
every assurance the new expedition will be organised in 
sud) a manner as to scope the maximum of efficiency with 
tM minimum of danger and discomfort Hut, indeed. Mr. 
Markham hqa clearly proved, in his “ Threshold of the 
Unknown Regiqn," that the cry of danger has no founda¬ 
tion whatever, and his statement is only confirmed by the 
three most recent and by no means adequately equipped 
expeditions, those qf the Polaris, the Germania-lfansa, 
and the Te^etthof. 

It is calculated thqt the expedition will cost about 
30,000/ a yenr, “which,” as the Daily News justly says, 
“ is surely a very moderate expenditure for an object so 
important The officers and men of the expedition will 
belong exclusively to the Royal Navy ; the former will be 
selected for their scietjtjfic qualifications, and will at o^ce 
enter on the studv of the special subject, a knowledge of 
which the purposes of the expedition demand” No 
doubt, then, every branch of science on which exploration 
near the pole of the earth is likelv to throw light will have 
a competent representative on the staff; and here we 
would urge upon the organisers the great importance of 
the spectroscopic examination of the aurora in tho«c 
regions where often it can be studied almost nightly; no 
doubt there will be some competent man on board to look 
after this investigation. 

From this expedition, then, entered on after the most 
mature deliberation, and likely to be organised on the 
most liberal basis, science piny expect to reap a rich 
harvest. To quote the concluding words of the article 
already referred to “ As the object of the expedition is 
not merely to reach the pole, there will be no hurried 
racing to attain that point. The wholp phenomena of the 
polar arm is of deep and still mysterious interest The 
opportunity now is within reach to lay open to the scien¬ 
tific world a mass of invaluable data relating to the 
region which lies concealed behind the 80th parallel of 
latitude and within an area of two million square miles. 
It may be shown that no such extent of unknown area in 
any part of the world ever failed to yield results of prac¬ 
tical as well as of purely scientific value ; and it may be 
safely urged that, as it is mathematically certain that the 
area exists, it is impossible that its examination can fail 
to add largely to the sum of human knowledge.” 


OBSTACLES TO SCJENTIfIC RRSRARCH 
OMIi remarks with which Prof. M'Nab prefaces a 
paper “ On the Movements of Water in Plants,” 
recently published in the Transactions of the Royal Irish 
Academy, deserve serious consideration as an instance of 
the obstacles which exist in the way of scientific research 
in this country quite apart from the personal difficulties 
of tbose who may wish to engage in it. He complains 
that “ the chief difficulty I have had to contend with has 
been the impossibility of obtaining in Dublin, m the same 
locality, the two essentials for experimenting, namely, a 
laboratory and a bqtanical garden. The ;appliances of a 


chemical laboratory must' be within easy reach of the 
plants to fee experimented on; if nqt, then errgra are sum 
to be made; and as match time would necessarily elapse 
between procuring the plant for experiment and the com¬ 
mencement of tfee gxperipjeijt itself, the fPfNlt* qfetjiined 
would certainly be untrustworthy. In fact, tfee pegjfjr thj 
plants are to the laboratory tfee better; tfee results will fep 
more accurate, and tfee experiments mtjch more easily 
performed. ... A large number of jpost interesting and 
valuable experiments might be made if Only a few 
pieces of apparatus could be p]aced near the plapts 
to be experimented on A balance, a water-oven, speotjp- 
scope, and the like, are essential; while the few chemicals 
and small pieces of apparatus could easily be bad. Tfeerp 
ran be little doubt that the reason why so few physio¬ 
logical experiments fare made in this country is to be 
looked for in the absence of the necessary laboratory 
accommodation near our gardens. In Germany and 
France the agricultural stations supply most of the re¬ 
searches in vegetable physiology. Here, however, all 
depends on private enterprise ; and when there is an 
observer capable of undertaking experiments, he may not 
be willing to incur the expense of supplying plants and 
apparatus." 

At the present time there it no place in the whole 
country where facilities for investigations in Phy¬ 
siological Botanv are in any way afforded. Even 
Vegetable Chemistry is confined to the laboratories at 
Cirencester and Rotham stead, both private property and 
with a scope somewhat limited by their immediate rela¬ 
tion to agriculture. Besides these it would be hard to 
mention, even in the whole British Empire, any o'her 
place where this kind of research is carried on, unless see 
except the Government manufactory offenchona alkalpida 
under Mr. Broughton’s charge on the Nilghiris, which has 
yielded, incidentally, new information on many interesting 
points. It is true that the Science Commission has re¬ 
ported in favour of opportunities for the pursuit of investi¬ 
gations m Phyliological Botany being afforded in the Royal 
Cardens at Kew. But there seems but faint hope of any- 
thing of the kind being done—or in any adequate way. 
Even the action of our Universities, munificent as it has 
been in some directions, has been reactionary in this. 
As long as Dr. Daubeny was Professor of Botany at Ox¬ 
ford. the small chemical laboratory belonging to Magdalen 
College, adjacent to tho Botanical Garden, was available 
for purpose of research of this kind. Now it is separated 
altogether, and used for purposes of college instruction. 
And it may be added that this laboratory will always be a 
classical spot as having been the place where the first re¬ 
searches on the relation of light of different degree! of 
refmngibility to the elimination of oxygen from tissues 
containing chlorophyll were carried on. Hunt, Draper, 
nnd Sachs have arrived at a better knowledge of the sub¬ 
ject, but Daubeny was able to show first that the effect is 
principally due to the influence of rays in tho neighbour¬ 
hood of the yeDow portion of the spectrum, and that 
those of higher refrangibility are practically destitute of 
any influence in the matter—a result, even now, that it is 
firmly established far indeed from being A priori expli- 

So much has now been cjearly worked out in respect to 
the physical details of the “vital” processes of plants^ 
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that it wooki be eminently desirable to have in each of 
oor older universities the very simple and moderate accom¬ 
modation attached to their botanic gardens which is 
needed, if only for giving students an opportunity of going 
over for themselves biological phenomena so funda¬ 
mental in their general ’character and so comparatively 
easy to investigate. 


THE SECOND GERMAN ARCTIC EXPEDI¬ 
TION 

The German Arctic Expedition in 1869-70, and Narra¬ 
tive of tht Wreck of the “ Hansa” in the Ice. By 
Capt Koldewey, Commander of the Expedition, assisted 
by members of the Scientific Staff. With numerous 
Woodcuts, two Cplpurcd Maps, two Portraits on Steel, 
and four Chromo)jf^pgraphic Illustrations. Translated 
and Abridged by ffyp Jtpv. L. Merrier, M.A. Oxon; 
and edited by H. W. Pates, F.L.S., Assistant Secretary, 
R.G.S. (London : {jaropsqq Low and Co., 1874.) 

T HlSweU-told ftp# interesting narrative of 

the fruitful German expedffjflf? to Efjit pfpenland 
in 1869-70 strongly confirms what we hijvp Sjfjfi fff f)M r 
leading ankle with regard to the pccpfufy qf ftqvprp- 
ment undertaking write fjplorwiop ip firtipy foqf it may 
be carried on with the greatest efficiency, foe FtSflopt of 
choosing the route by Smith’s Sound, iff)4 the yaluable 
f -resuits that may bo looked for from ap pjpejjjfipn orgp- 
* nlsed on a broad and liberal basis and carried out in 
a thoroughly systematic manner. 

This expedition was initiated at Breqipp shortly after 
the return of the first German Arctic Expedition, by Dr. 
Petermann, Capt. Koldewey, and a few others who are 
eager to advance the exploration of the polar region*, i 
the object being to penetrate into the still unknown heart 
of these regions, mqjtjpg the east coast of Greenland the 
basis of operations. ifo elaborate plan of exploration was 
drawn out, which included the solution of nearly all the 
questions with respect to the arctic regions that yet 
remain unsolved. The funds were to he raised by public 
subscription, and thelarpe committee of eminent scientific 
men who undertook fop qrptjjsation of the expedition 
worked enthusiastically (fl jpf If set aflpat. The scheme 
was well received by ftp peftnan public. It w»g calcu¬ 
lated that the whole expenses of the expedition would 
amount to 10,500/., and we are glad to sec that all this 
was obtained, and even additional expenses paid off after 
the return of the expedition 
As might be surmised, this sum was adequate for only 
a modest expedition ; it is calculated that our Government 
expedition wiU cost at least six times that amount. Two 
«m«H vessels were procured to carry the members of the 
expedition, the Germania and Hansa , the latter to act as 
tender to the former. The Germania was built expressly 
for the purpose, was a small two-masted screw steamer of 
143 tons burden, thoroughly well sheathed and adapted 
foe ice-navigation ; for a ship of its size, indeed, it could 
hardly have been better fitted than it was to struggle 
with IQ the dangers of ice-navigation. The Hansa was a 
schooner of 76J tons burden, which bad been built in 
1864; as she was to act as tender to the Germania, she 
dpe» m •csm'fo bm been so strongly armed as the 


latter. The internal fittings, provisioning, and general 
equipment were all that could be desired, considering the 
modest sum with which the organisers had to work. 

The commander of the expedition was Capt Koldewey. 
thirty-two years of age, an experienced arctic navigator 
and an enthusiast for arctic exploration, who bv scientific 
study had added to his practical qualifications for the 
command of such an expedition ; Capt. Hegemann ruled 
on board the Hansa. The narrative of the expedition 
contains a brief sketch of the career of each of the scien¬ 
tific members of the expedition, all of whom seem to 
have been well qualified for their particular'work Physics, 
astronomy, botany, zoology, geology, and geodesy each 
had its representative, and on the whole we are bound to 
say the interests of each department were well cared for 
One of the most efficient and hardest working members of 
the expedition was Lieut. Julius Payer, then twenty-seven 
years old, and ’now so famous in connection with the 
successful Austro-Hupganan expedition. There was .an 
Englishman on board, Dr Copeland, who. along with Dr. 
Bttrgcn, undertook astronomical and physical science, as 
well as geodesy. Dr. Pansch was well qualified to look 
after the botany , and Ppof. Dp J.aubc, of Vienna, was 
zoologist on board the ppfpjfppate Hansa. Still, the 
narrative must forcibly impress any careful reader with 
the idea that the scientlfip'stajf was far from adequate for 
the work of thorough arctic exploration: officers nnd 
men worked heart and sou) to carry out the objects of the 
expedition, and the results pbtajped are well worth the 
money expended ; but at ^Ippst'pvery step it was evident 
that the work was greatly bqippered for want of men. 

The two ships, noth ’Jpti-gifprted staffs and crews, 
left Bremerhaven on Jupe 15, 7869, in presence of his 
Majesty the King qf Prussia, who plowed the warmest 
interest in’the expedition. They wept joyously on their 
journey, everyone on board in excejlyqf spirits, the scien 
tific staff making what observatiqpg yqqT possible on the 
life and temperature in sea apd *ir. This part of the 
narrative, a* indeed the whole story of the expedition, 1* 
told with a most charming simplicity and freshness, which 
has been well kept up in the English abridged translation. 
The solitary and rugged Jan Mayen was sighted on July 9 
but the almost eternal mist forbade any attempt at landing 
Both Germania and Hansa struck the ice on July 15, the 
former in 74" 47' N. lat. and 11°'50' W. long., and the 
latter in 74* $7 N and 9" 41' W, The two ships had lost 
sight of each other on July 10, and did not meet again 
till the 18th, keeping in sight of each other among the ice 
till the zoth. On that day the Germania signalled to the 
Hansa to come within hail, which unfortunately Capt 
Hegemann misunderstood, and kept further off; the two 
ship* did not meet again. Up to this time they 
had been sailing northwards, mostly in dense fogs, 
trying to find an opening through'which they might pene¬ 
trate through the ice-line, so at to get as near the land as 
possible. As no favourable opening could be found, the 
ships turned southwards, agreeing to meet at Sabine 
Island. Shortly after the Hansa got caught among the 
ice, with which she continued to struggle heavily, and by 
August 14 was hopelessly involved in the impenetrable 
masses. From this time she was at the mercy of the ice, 
with which she drifted south until Oct. ai, when, in 70° 
52' N. and at* W., she was crushed between the heavy 
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floe* and tank. Happily those on board had for tome 
time before begun to fear the wont, and transferred from 
the Hansa to a large floe a considerable proportion of the 
movable* op board, including 'three good boat* They 
were, indeed, more fortunate than the nineteen people 
belonging to the Polans, who found themtelve* m a simi 
lar position, very inadequately provided for The men of 
the unfortunate Hansa proceeded to make themselves a* 
comfortable as possible on their drifting island of ice, 
which at first was about seven miles in circumference. 
Among the stores which were transferred to the ice was a 
large quantity of coal in well squaredJblocks, with which 
a wonderfully comfortable house was built, surrounded by 
a sort of snow wall, the space between which and the 


house was covered over The story of the Ufis of th* 
Hornet: crew on their drifting floe is very well told, and 
although of course they were not quite so co mf o rt able as 
if they were sailing in a good ship on a sunny see, St9 
their hardships appear to have been by no means great— 
not so great, we think, as those which the officer* 
and crew of the Germama had to undergo In carrying 
on the work of the expedition No one seems to have 
been seriously affected in health by the journey, and 
all kept in wonderfully good spirits. The floe occa¬ 
sionally came to grief, and its dimensions became 
gradually diminished, m January it suffered such a 
terrible breakup that a new house had to be built 
Neither officers nor men—fifteen in all—gave themselves 



up to idleness observations were being continually made, 
and this part of the narrative will be found to contain a 
good deal of valuable information as to [the fauna and 
flora met with the state of the ice, the currents, and on 
the geographical and geological features of the land. At 
last, on May 7, in 6i° 12' N , the company quitted the floe 
and took to the boats, after having been on the former 
for 200 days. Even then it was not all plain sailing, as 
they had often to stay for days on floes, dragging the boats 
after them. At last, however, they got fairly away, and 
on June 13 reached the Mission Station of Friedencksthal, 
near the sooth point of Greenland, in 6o e N lat eight 
months after their little ship went down about 700 miles 
further north. It is needless to say the fifteen men were 
most hospitsbly entertained by the good missionaries. 


After staying here a short tune they went by Lichtenan to 
JuUanshaab, a town further up the west coast at Green 
land. Here they were taken on board a ship bound for 
Copenhagen, which, after visiting Frederickshaab, still 
further north, started for Europe about the end of July, 
and landed them in Copenhagen on Sept. 1 During 
the stay of the Honset: crew m the south west of Green 
land, the officers made many valuable observations on 
the people and the geology of the country The natives 
in these parts are very different m physique from 
on the west coast, as well as from those who live 
further to the north, they bear on their features the un¬ 
mistakable marks of a large infusion of European, mainly 
Danish, blood, and in their habits they are altogether 
more civilised than the genuine aborigines. Dr Laube 
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WW indefatigable {a hk investigations on all point* of never got further north than 75 J° The ship returned to 
sci entifi c interest, and geographers and antiquaries will its first anchorage on the south side of Sabine i«H, 
be delighted with the latest information respecting the where die remained from Sept. 13,1869, to July 22, 1870. 
remains of the first None colonists, the European disco- The position chosen was a well sheltered one, both on the 
voters of Greenland, an illustration is given of what are north and south, and although subjected to fearful storms 
supposed to be the ruins of Enk Ran da’s house the stout little steamer bravely weathered the long winter, 

It would be impossible, within the limits of a review, to and left Greenland with nothing wrong but a leaky boiler 
give any adequate idea of the work of the more fortunate The officers and crew seem to have been as comfortable 
Germania. After] sailing about among the ice till the as they could be on board a ship of the Germamets 
Jth of August, she dropped anchor in a small bay on the accommodation, and nearly the whole winter through 
south of Sabine Island, in about 74$° N , which was ulti they were kept pretty regularlyjsupplied with fresh meat, 
matdy to be her winter harbour From here an attempt as the district around abounds with musk-oxen, reindeer, 
was made to advance northwards, but the task was given hares, foxes, not to mention seals, fish, and feathered 
up as hopeless, after repeated attempts and the most fauna. An observatory was established on shore, and a 
anxious observation and consultation, and the Germania valuable senes of meteorological and magnet ot-seivi 



Fro » -Grtx p ot Eaqniaaux. 

Uons made, as well as observations on the tides and 1 that our geographical knowledge of the East Greenland 
currents. Several sledge journeys were organised in coast has been largely added to as well as cot reeled by 
n u tt f "", spring, and summer j and notwithstanding the the expedition. The mountain scenery and glaciers of 

gnat hardships from which those who went on these 1 this stretch of coast are very grand, and attain almost 

journey* suffered, from insufficient sledges, want of .Alpine dimensions and magnificence in the many arnud 
draught dogs, inadequate shelter, insufficient food, I Frani-Joseph Fjord. Lieut. Payer gives an admirable 

and generally deficient equipment, as well as from account of the scenery, geology, and glacial features of the 

the wretched state of the ground, so unfavourable latter, which is well helped out by the engravings and 
to sledge travelling, a wonderful amount of scien chromolithographs that illustrate his account One 
tifie work was accomplished between Cape Bismark on peak, “a pyramid of ice,” Payer calls it, rising 11,000 ft. 
the north, a little south of the 77th parallel, and the mag above the sea fiur to the west of the Fjord, was named 
inlet discovered by the expedition, which indents after the accomplished geographer Petennann 
the coast a little north of 73% and which has been named But we cannot enter into details. Botanists will find 
fr.1.— Frans-Joseph’s Fjord. Anyone who compares plenty to interest them in these pages, as a very full 
am map of this Stretch of coast which accompanies the account is given of the almost incredibly abundant 
TOfame with previous maps of Gtpenland will see at once flora of the region, a whole chapter is devoted to an 
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account of the habits and appearance of the larger fauna, 
which is so plentiful that no expedition need suffer from 
want of food, the geology of the coast and islands was well 
investigated, and coal was found to abound in some dis¬ 
tricts , dredging also was occasionally earned on, but with 
no very fruitful results Clavcnng, forty years ago, met 
with a considerable number of natives in this part of hast 
Greenland, not one Is now to be found, though the 
remains of their huts, bunal places, weapons, and utensils 
abound The map shows that careful and frequent 
soundings were taken, and the book contains some very 
valuable observations on the nature of the ice of these 
regions, and especially |on the difference between the 
Greenland glaciers and those of the Alps We find also 
that a spectroscopic examination was made of the deep 
blue light of the ice, the result of which is, however, not 
given. Indeed, those who want to obtain full details of 
the scientific results of this expedition must go to the 
original German account, as the English edition has 
evidently been mainly abridged by the omiSkldH iff Sfclfeh 
tific details 

Altogether, the results of the second German AitHfc 
1 xpedition are such as to reflect the very highest credit 
upon its members, and must be very gratifying to its pro¬ 
moters There is yet much to be done ere the east c oil It 
of Greenland is adequately explored, and although this 
expedition has clearly proved that there is no road to the 
pole from that side, still there is undoubtedly on the hast 
coast of Greenland a fertile field for iiirther discovery 
All this is admitted by Capt koldewey Ih Ills confclusion, 
and we coincide with him Ut believing that if ail fehgllsh 
expedition to W est Greenla&d Ihiough Smith’s StHlttd.slhd 
a German one to East OHJeitirihd, started at ttifc lame 
time, they would, with tttik pttilifit experience *ifiA means 
of assistance, certainly ifiiil lb ttary nch results. Happily, 
ail Lnglisli expedition Bfi Ih adequate scale Ik King 
organised, let the GeHMB Government enltikHfe the 
liberality of ours, and lUfid ttilt an equally well fctjlilbped 
expedition, to continub) tf hot tb complete, tlife Wbia or 
the Germania on the HlfiW tide of Greenland tf it sb 
please the Germans, let it M ft face to the pole, ihd lfct 
l)r Petermann be urttttWIi 

1 he Germania left heir WWHFtjUlHlrt on July 22, arid 
after coasting about for south White—-il was then the large 
Fjord was discovt red—turned homewards, and reached 
i remerha ven safely on Sept 11 

The translation and editing are carefully done, and the 
numerous and well-executed illustrations add greatly to the 
value of the work, which well deserves a wide circulation 


DRA YSON’S “PROPER MOTION OF THE 
FIXFD STARS,” FTC 

The Cause of the Supposed Proper Motion of the Fixed 
Stars, and an Explanation of the Apparent Accelera¬ 
tion of the Mooiis Mean Motion, with other Geotne 
trual Problems in Astronomy hitherto Unsolved. A 
Sequel to the Glacial Epoch. By Lieut. Col Drayson, 
RJL, F R.A.S (London Chapman and Hall, 1874.) 

T HIS book, the author tells us, is a sequel to “ The 
Cause, Date, and Duration of the Last Glacial 
Epoch.* of which wc published a short notice last year. 
The last work waa founded on m isc on ception and igno- 


rance,»and m this respect the ohte may flirty btr called A 
sequel to the other. In our remarks oa “The Gl ac i a l 
Epoch* we objected tb the author's attempt tb kdvft it 
problem in physical astrbndmy by geometry rilonai The 
author, however, is unconvinced Hu geometry, It fe 
true, is a much more powerfhl instrument than anything 
of the same name which we have had the fortune tb duet 
with so far On p 4 of the present work he thus com¬ 
pares the powers of observation and geometry Mere 
observation can never arrive at any result until the whole 
cycle, and perhaps many cycles, have been observed. 
For example, if the sun’s mid-day altitude were observed 
on the 1st of January of any year, and again on the rat of 
February and 1st of March, observation alone could tell 
us nothing more than that there was a certain increase in 
this meridian altitude. Geometry, however, could analyse 
this rath tif Increase, and would probably be able to pre¬ 
dict wtittt Would be the sun’s meridian altitude for every 
day in ttlft ffctr ” Perhaps the author could, by his geo¬ 
metry, If til kfifcw the height of the reviewer at the ages 
of ten, tWfiiVCj kthd fourteen, predict his height at the age 
of fifty oir liftty The geometry which could solve the 
one problem Wdtild surely be able to solve the other. 

Lieut Col Gfhyson is not only unconvinced; he is 
unblushmgly self-confident. On p 33 wc find “ When, 
then, it happens that the number of persons capable of 
judging mdepentitthtly of an original and difficult problem 
in geometrical aittbribmy, are to the number who are the 
mire blind ftJtlbWfcrt bf ‘ authorities in science ’ as about 
one to ttett tfaWliahd* ♦€ find ourselves in a considerable 
minority " 

On the oifetef hand, the riinount of reliance which he 
places upatt the intelligence of other person* is very 
slight, ak map be seen from tifo following quotations — 

“To a BUttWh unacquainted With geometry there seems 
nothing UnfctHitid instating that the centre of a circle can 
vary ill oiltftilbri noth the Circumference and yet still 
always retdftlh lute centre, and this is the statement now 
put lorWard as CBrtect by certain theorists.” 

“ In our WOrlc, * The Cause. 4 c, of the Glacial Epoch,’ 
We called attention to the fact that it seemed improbable 
that the centre of a circle could vary its distance from its 
fcifcurafcrthfcte and yet remain the centre, although it had 
been agreed UUiitig nearly two hundred years that it could 
do so" 

Of course it would seem unsound, improbable, impos¬ 
sible, and absurd to anyone who had formed his ideas of 
a circle from Euclid s definition , and to us it seems almost 
inconceivable that anyone can really believe or profess to 
believe, what the author here and in almost innumerable 
other passages m his books so confidently asserts, that 
this absurdity is taught or even thought of The author 
certainly never proves that such is the case The special 
views of Lieut Col Drayson with reference to the move¬ 
ment of the axis of the earth in space we will let him 
state for himself — 


“ It» here demonstrated that during 230 yean we can 
calculate what the obliquity was to withim one second; 
that is to say, the actual curve traced by the pole of the 
heavens relative to the pole of the ecliptic during iio 
yean does hot differ one second froth the circumference 
of a circle having a radius of 29° 25' 47*, and its centre 8» 
from the pole of the ecliptic. In other words, An cerffc 
traced by the pole of the heavens during 230 yean iiMK 
of a circle inch as that defined above.* 
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OH the pretloa* pjtofe #fc fihd his opinion bf hii dtkn 
tkpidi^fdr he that tells tii u This calculation Is, per 
tups, the most rigid geometrical investigation that has 
ever been applied to an astronomical problem ” 

Perhaps our readers will scarcely credit the statement 
that, mrtirtthttandihg this proud confident boasting, there 
is no tsmshgatum at SlL All the author does is to dtaV 
a circle, which of course he can draw through three points, 
which are different positions of the earth’s pole, and then, 
because his circle always passes within one second of the 
different positions of the pole for a couple of hundred 
years, we are asked to take it as proved that the pole 
always has been and always must be on this circle 
The extreme proximity of two curves for a compara 
tivcly short distance is Ub criterion oi their being 
coincident 

The author, in the preface to this work, makes some 
strictures on out remarks oh “ The Glacial Epoch ” In 
these he mistakes Oiit illusthltions for ai-guments, mis 
quotes our objections, and misstates our arguments It 
is impossible to reply, and it is perhaps as well, we have 
already given too much space to this author 


OUR BOOK SHELF 

Deglt Studi btsict dt Ambrot>to Fustntcrt Commtmo- 
raiwne per Enruo dal Fossa di Mombtllo, Prof ssore 
di Ftsua Heir Uutversild Libera >h Perugia (1 oligno, 
1874) 

This dry little book gives an account of the works 
of Fusimeri which related chiefly to endosmose, capil 
lanty, adhesion, and other molecular actions , also to 
static electricity and to magnetism. He published a work 
in 1844 on “ Molecular Mechanics, and a Repulsive Force 
in the Ethereal Medium,” which we have never seen, but 
which would surely be of interest now in connection with 
Mr Crookes’s experiments on repulsion by heat in a 
vacuum , in 1846, a memoir on Light, Heat, Hcctncity, 
Magnetism, and Electro-magnetism , in the following year 
a memoir on Meteorology , and altogether many small 
occasional memoirs. The second part of Prof dalPozzos 
works is a critical inquiry lfato tho work entitled The 
Unity of the Physical Forces,” published in 1864 m Rome 

5 r Father Seccht and the third part contains some 
ographical notices of Fusinieu The book is umllus 
trated, and has no felicities of style to recommend it the 
studoits of the tree University of Perugia must be 
devoted scientists if they purchase the book and manage 
to read from beginning to end of it. 


LETTERS TO THE EDITOR 

ITU* Editor does Hot bold bimsdf responsible for opinions expressed 
1 by Us correspondents Neither can be undertake to return 
or to correspond tmib the writers of, rejected manuscripts 
Fo notice is taken of anonymous communications ] 

Royal Agricultural Society and the Potato Disease 
, Tub paragraph which appeared m your last week s issue is »< 
&r interesting teat it amply confirms the. expectation* of those 
who have watched the well meant efforts of the Royal Agricul 
ttral Society with nspcct to the potato disease I tc 
Sfvmt to it tor two reasons. In the first place, it L inteicstin £ 
to to* the way ih which a matter of this kind is regsrded by sc 
ffcfttuual a bddy Htt* is a disease annually effecting the 
dettmetjohefa larger Of smaller psrt 01 a chief Item in the food 
«f the cottutnadcy, winch has already produced a famine in one 
of the three kingdoms, and any year may P rodtt “ “® d 

Which (or the last thirty years has seriously occupied the atten 
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tlon of Scientific Unto throughout Europe IS it dot surprising 
tliat the Royal Agricultural “Society should think the offer of a 
tool prise for an essay In any way an adequate method of deal 
mg with the subject ? Iti the fit* instance, the time for sending 
L - essays was actually fixed s > as to prevent the competitors 
even going over the life history of the fungus during one 
n before competing This was pointed out, and the time,was 
prolonged. But though the competition was advertised abroad 
in the German papers, nothing of any importance was elicited 
hcyotld what was already well known 
The Society then determined to offer pnses for disease-proof 
. otatoei. The Utter futility of this proceeding was dearly 
obvious to anyone in the least acquainted wnh the subject But 
it was dode and possibly if the ' botanic referee liked travel 
ling about the three kingdoms, his time was not wasted But 
the result is exactly what it wan predicted it wool 1 be 
Now, it seems to me that this spasmodic an 1 ill-considered 
way of dealing with a serious subject contrasts, to an extent that it 


any rate, bow little the methodical scientific method of inves¬ 
tigation is understood by the majority of well informed English 
people 

And this brings me to my second point 1 he Society, anxious 
..at to be entirely foiled offered a sum of money to a well 
known Investigator of the life history of fungi, Prof. do 
Bary, of Strasburg to induce him to study the potato disease 
Considering that Oe Bary hid already written an admirable 
memoir on the Peronosporae, there was a certain simplicity 
in supposing that the gift of a sum of money would elicit some 
additional information which his zeal as a scientific investigator 
had failed to do. If it does, however (and the history of tho 
1 crones porn tnfcslans is not perfectly understood) it will be a 
clear gam, but when we are told that “ l’rof de Bary has 
worked out the scientific questions that occur as to the origin of 
the disease, and that ‘ it is owing to a fungus ( I'eronospora 
mfestans ) which attacks the leaves first, and after absorbing the 
nutriment of them, utilises the petiole, and thus reaches the 
tubes (sic) it is necessanr to pi int out that all this snd a good 
deal more was ascertained by the Rev M J Berkeley in this 
country, aud by Montagne in France, and published by the former 
in a paper contributed to the first volume of the Journal of the 
Horticultural Society in 1846. 

Nov 20 W T Tuiskli in I)\er 

Zoological Gardena, Regent a Park 

Having lately visited some of the Zoological t aniens on the 
Continent, and on my return compared I o» in lhe Regent s Park 
with the recollection of lhe former I have been impressed th t 
lhe latter appear to stand In need of much improvement. 

In the first place, to adat t them to modem ideas of sanitary 
science, we should consider they are much too small m ana for 
the number of inhabitants, especially as several of there are f 
gigantic size, and many others need naturally much space fin 
exercise 

I he carnivora, when bred and reared in dens of too small 
extent, begin to lose their muscular fulness of body, and what 
muscle remains becomes degenerated, and some members of 
their litters, reared m captivity, get affected with symptoms of 
paraplegia, with weakness in the buttocks and posterior limbs. 

Proprietors of travelling menageries are In the habit of putting 
their carnivora and large animals through a stoles of gymnastic 
ptrfos manccs, which Will be doubtless oT as great benefit to their 
health as they arc) to the human species, and ought therefore 
to be Introduced Into our Zoological Gardens 

The antelope and a<er tribes, being of nomadic disposition, 
should have much more space allotted to them than there is at 
] resent in the Gardens, where -should be provided means for 
grazing and browsing m the open air, in full sunlight, and with 
I ee exposure ter the winds, to ensure healthy digestion and com 
p etc aeration in the lungs. 

In a city so well provided with water as London is, one must 
be surprised at the scantiness oj the supplies afforded to some 
quadrupeds and birds whereby what little exists very soon gets 
soiled and unfit for bathing and drinking purposes. These 
hadna and ponds are seldom to be seen filled with aught else 
than ditch water and are as duty to borne ponds, whereas there 
might easily be designed and constructed a plan fir a constant 
supply of fresh water to rtln in, and the foul water out, and thus 
en-uie punty and cleanliness. 
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slate of the cages of tha Rapttrial B\rdt, which art ipUlhod all 
over with ordure, oflcaitre to the sightaaar la appeanaca tad 
null, and injurious to the health cad plumage of the^UrrU 
themwlvd. 

The drainage of the Zoological Gardena la alao *o defective 
aa to be verging on a public nuiaance to the Inhabitants of the 
banka of the Regent a Canal, ao that some ateana must soo~ *“ 
taken for the better dlaponl of the sewage. 

If fadlitiea do not exist for extending the area of the Regent’s 
Park Gardens, from want of power to acquire more ground, then 
it should become a serious question whether or not a supplemcn 
tary Garden might be obtained in the suburbs further off It 
could scarcely be expected that the subscribers would relinquish 
the retention of the present position, on account of its advan¬ 
tageous situation in the town for the access of visitors. It la 
quite possible visitors might be satisfied with much fewer antmaJt 
to ste, especially of those unattractive in appearance and habits, 
and it could easily be decreed that all these might be,sent to 
another garden for scientific purposes alone 

further, the second garden might be appropriated for breeding 
purposes, and change of air and locality lor the usual inhabitants 
of the old enclosures and dens and cages, when the latter were 
required to be repaired or disinfected ; and finally, it might be 
used aa a sanatorium for the sick, and an asylum for the decrepid 
and disabled members of the stock, when their further exhit 
iu public is no longer desirable. 

I be great prevalence of tnierxular and scrofulous diseases 
rrported to exist amongst the animals should also be cited 
ik indicative of a necessity (or increased spsce and ventilation 
being required in the gardens, and it is much to be desired that 
some statistics of this class of disorders should be compiled and 
| ubluhed for general information, giving details of its greater or 
Jem frequency in special classes of quadrupeds, buds, reptiles, 
and fshes. Viatos 

I r has often occurred to me that the officers in charge of our 
Zoological Gardens enjoy exceptional opportunities of ascertaining 
eaiierunenially the limits of the intellectual and educational capo 
bill ies of the animals under their charge, but I am not aware of 
thu existence ol any systematic elf >rt to realise the harvest of 
v I liable and interesting information that lies here waiting to be 
gathered. Is not this an object worthy of the attention of the 
/ u lgical Society ? 

hrotr 17 C TaAIU. 


A GTE ON THE DEVELOPMENT OF THE 
lOLUMELLA aurjs in the amphibia* 

I N his paper “On the Structure and Development of 
the Skull of the Common Frog” (Phil. Tnuis 1871), 
Mr Parker states that, in the fourth stage of the tad 
poie,f “ the hyoid arch has made its second great mor¬ 
phological change , it bas coalesced with the mandibular 
pier in front and with the auditory capsule above (Plate V 
Figs. 1—4, and Plate VI Fig 8, sXm., iJum) The 
upper part, or supra hyomandibular {sXm.), is attached 
ti the auditory sac much lower down and more outward 
than the top of the arch In lront. This upper distinct 
part is small, it answers to only the upper part of the 
Telcostean hyomandibular, there is a broad sub-bifid 
upper head answering to the two ichthyic condyles, then 
a narrow neck, and then behind and below an ‘ opercular 
process ’ ( op.p ) Below thu the two arches ate fused 
together , but the hyoid pan u demonstrated just above 
the co mm e n cement of the lower third, by the lunate fossa 
tor the ‘ styloid condyle’ (Plate V Figs. 2 and 4, stX)" 

'"^n the sixth stage —" The supra-hyomandibular (Fig 3, 
sJim.) bat become a free plate of cartilage of a trifoliate 
form" (p 164} 

In the seventh stage —"The 'supra-hyomandibular’ 
losing all relation to the hyoid arch, becomes now part of 




the middle ear . The uttntial element of the middle 
ear, the stapes (si). was seen In the fourth stage ■ the 
condyles ana opercular process of the hyomandibular are 
now being prepared to form an osseo-cartilaginoua chain 
from the ‘membrana tympanl’ to the stapes. Under 
these conditions a new nomenclature will be required 5 
and this will be made to depend upon the stagedistl rela¬ 
tionship of the chain, notwithstanding its different mor- 
pholopcal origin, 

" I shall now call the lobes of this trifoliate plate of 
cartilage as follows—namely, the antero-superior 1 supra- 
• tapedtal,’ the postero-superior ‘ medio-stapedial,’ and the 
freed opercular process ‘ extra-stapedial ’ (sjt , nut, ut) 

“ The stapes (it.) sends no stalk forwards to meet the 
new elements, but they grow towards it, this will be seen 
in the next stage ” (pp. 169,170) 

As the question of the origin of the columella aurts in 
the VtrUbraia Is one of considerable morphological im¬ 
portance, I have devoted a good deal of time, during the 
past summer, to the investigation of the development of 
thu structure in the frog, and it is perhaps some evidence 
of the difficulty of the inquiry, that my conclusions do 
not accord with those enunciated by Mr Parker, in the 
very excellent and laborious memoir which I have cited 
I find, in the first place, that there is no coalescence of 
the mandibular with the hyoidean arch, the latter merely 
becoming articulated with the former 
Secondly, Mr Parker’s "supra-hyomandibular” u 
■Imply an outgrowth of the mandibular arch from that 
elbow or angle which it makes, when the pedicle by which 
it is attached to the trabecula paste* into the downwardly 
and forwardly Inclined suspensonal portion of the arch 
Thu outgrowth attaches itself to the periotic capsule, and, 
coalescing with it, becomes the otic process, or “ superior 
crus of the suspensorium " of the adult frog 
The hyoid arch, seen m the fourth stage, elongates, and 
ita proximal end attaches itself to the periotic capsule, in 
front of the fenestra ovalis and close to the pedicle of the 
suspensorium, which position it retains throughout life. 

The columella aurts arises as an outgrowth of a car 
tilaginous nodule, which appears at the anterior and 
superior part of the fenestra ovalis, in front of and above 
the stapes, but in immediate contact with it It is to be 
found in frogs and toads which have just lost their tails, 
in which the gape does not extend further back than the 
posterior margin of the eye, and which have no tympanic 
cavity, as a short and slender rod which projects but very 
slightly bayond the level of the stapes, its free end being 
continued into fibrous tissue, which runs towards the sus- 
pensonum, beneath the portio dura, and represents the 
suspensorio-stapedial ligament of the Uroeteles. 

This rod elongates, and its anterior or free end is earned 
outwards, in proportion aa the tympano-eustachian passage 
it developed. At the same time, the free end becomes elon 
gated at nght angles to the direction of the rod, and gives 
nse to the “ extra-stapedial ” portion, which is imbedded 
in the membrana tympanl Ossification t«V»« place 
around the periphery of the middle of the rod, thus the 
medio-stapedial is produced The inndr portion becomes 
the rounded, or pestle-shaped, aupra-stapedlal, but retains 
its primitive place and connections, whence we find it in 
the adult articulated in a fossa in that part of the periotic 
capsule which forms the front boundary of the feneatra 
ovalis, but in dose contact with the stapes. 

1 he colunulla aurts of the frog, therefore, is certainly 
not formed by the metamorphosis of any put of either the 
mandibular or the hyoidean arches, such as they exist in 
the fourth stage of larval development. 

It may be said further, that the colunulla undoub tedly 
tnu to be developed from the side walla of die auditory 
ipsule in the tame way as the stapes, and some appear¬ 
ances have led me to suspect that tt is originally in ocas* ~ 
tmuity With the stapes, but I am not quite sura that sudi 
Is the case Are we to conclude, therefore, that the cob- 
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rotate, I thjStJ^nttt li rthAidfetAblfe gtouttd fbt hfesha 
tie® Itappeftf* tome that thfe Itattts i§ libt to Much 
“cut out* of the cartilagtiiWs periotic tapiulfe «tt the 
hmt at the ehotldtiflcatioh of a portion of that capsule 
tthltJH remains tinchotidrifiod longer than the rest More 
Over, the t/hkfrfrl ail pOisMs i band of ligamentous 
fibre* #meH ettcnds from the stapes to that part of the 
suspensorium with which the hvOld is connected, and to 
the hyoid itstilf It is conceivable, and certainly hot 1m 
probable, that this stapedio-snspensoHal ligament repre 
Seats the dotsal extremity of the hyoidean arch, hut the 
colntdelta anru, in its early condition in the frog, so 
Mean/ rbsethbles the stapedlo-slispensonal ligament par 
tiallt chondrifled, that it is hard to suppose that one is 
hot the hothologtie of the other, in which case the coin 


i hyomant _ _ 

that the relations of the portio dura nerve to the hyoraan 
dibular in such a fish as the Ray, speak strongly in favour 
of this view 

ON MIR AG I * 

II 

\t/fe Will fad# tnodify our imaginary distribution of 
* * density in such a way as tO adapt it to a cottVC* 
earth. I'd do this we have merely tb bend our diagram 
to the eirth’s curvature 

The result is shown in tig 3 (Plate 1 ), where the dotted 
UHt represents a level line coincident with a stratum of 
equal density id the earth s atmosphere, and, like any other 
level line, partaking of the general curvature of the earth 
It is o! the same length as the dotted line in oUr first 
diagram, and ordinates (offsets), etpial to those in Fig 1, 
are laid off from it, in normal directions, at the same 
number of eouidistant points. The curves thus obtained 
possess all the properties, as regards foci and images, 
which we have pointed out as belonging to those of Figs. 
1 and 2 , and we can now afford to dispense with the 
difficult physical postulate of a diminution of density 
doWftWanultota the plane of reference One of the rays 
in Fig $ is eVeryWhetfe concave downwards, and there 
fore the Air which It traverses increases in density down 
wards. 

If wC suppose the law which gave Figs. 1 and 2 (Flats 1 ) 
to hold only oh bhe Side of the plant of reference, *hUt on 
the other side Of this plane the density is uniform, we Shall 
have conjugate foci forpoints in the plane of reference, but 
for no other points The conjugate foci will themselves be 
in the plane of reference and the distance from any 
point to its conjugate will be constant Rays coming to 
thfe plinc of reference from the side on which the density 
{ft ufilfbtffi will be bent round so as to meet the plane of 
ttfteWcc again at a constant distance in advance of the 
Mints At which they entered, and the angle of emergence 
wDl bb equal to the angle of incidence More generally, 
ffitaeVtr there is a layer of air in which the density 
Hlfaihtlth** Very rapidly from ohe side to the other, while 
wl density elsewhere u comparatively constant, rays 
mteHhg this VahaBld stratum from the denser side will 
their inclinations to the stratum ore not too great) 
M HWfatf ih it attd eihejge from It Again on the Sime 
K II in Fig*. 4 ana J Ih Fig 4 the dotted fine may 
i tb represent a poke, beheatli .Which the 
v 1 inotfe rapidly dowh to me gfbund 
ihAdihg). It Fig 3 the 
h which ths density dimi 
a diminution being, most 
Iti birth 
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appearance presented lb aft e>e at C will be nearly the 
simb at if the rAyS had been reflected from a plane 
mirTOr behind And parallel to the stratum, l say nearly 
the same, because the position of the equivalent p | »"» 
mirror will nttt be precisely the same for rays at different 
inclinations tb the stratum. Objects will thus be seen 
inverted, without being necessarily either magnified Ot 
diminished. Fig 4 is intended to illustrate the mirage 
6f the desert, and Fig 5 to illustrate the formation of 
inverted linages in looming Ih t ig 4, tracing the three 
rays backwards ftdm the observer s eye at E, the lowest 
of the three at the eye ehd is bent up just sufficiently to 
prevent it striking the ground, and then goes away to the 
Sky, sh that he will see the sky os if reflected from the 
gtolittd. The second ray does not pass quite so near the 
ground, and it goes away to a lower part of the sky The 
third lay follows a sithilar course not descending quite so 
near the ground, ahd going off in a direction more nearly 
horizontal We may suppose it to be terminated by a 
tree, hill, or other tall object, which will accordingly be 
seen reflected beyond the image of the sky 

Rays a little higher than this will escape the upward 
bending which has produced these effects, and which is 
due to the action of a comparatively thin stratum of air 
near the ground. The same objects which have Been 
seen apparently reflected by the ground will thus ha also 
seen erect in their true positions. The relation between 
the appearances of the true and the reflected objects is 
almost precisely the some as if there were a sheet of 
water occupying the place or the ground , and the flicker 
mg of the alt as tne hotter and colder currents ascend 
and descend will bear 1 close resemblance to waves 
ruffling the surface of the imaginary lake 

The earliest explanation of mirage, I believe, on re 
cord is tliat of MfeHge (Atin de CAM xxix 207), one of 
the savans WHO accompanied BoHitklHe in his expo 
dition to Egypt. The following Is the passage in the 
Annala, which purports to be an abstract of a memoir 
read at a meeting of the Institute, held at Cairo — 

“ At sea it Often happens that a ship seen from af ir 
appears to be floating in the sky and not to be supported 
by the water An analogous effect was witnessed by all 
the Irettch during the march of the army across the 
desert The villages seen ill the distance appeared to be 
built upon an island ih the midst of a lake As the 
observer approached them, the boundary of the apparent 
water retreated, and oh nearing the village it disappeared, 
to recommence Jbt the next vmdjWi Citizen Mohge 
attributes this effCfit to the dlmlnUtlpfl of density of tnc 
inferior layer of thfe atmosphere This diminution ill the 
desert is produced by the augmentation of temperature, 
which is the result of the heat communicated by the sun 
to the sands with which this layer is m immediate con 
tact. In this state of things the rays of light which 
come from the lower parts of the sky having arrived at 
the surface Which separates the less dense layer froth 
those which are above, do not penetrate tbis layer 1 they 
are reflected, Ahd thus form in the eye of the observer An 
image of the sky He thus Sees what looks like a por 
tion of the sky beneath the horixon, and it is this which 
he takes for water ” 

The only objection which I think can be taken to this 
explanation of MongC, is that It seems to imply not a 
curvature, but An angle,, in thfe course of the ray*, just As 
m the case of what tt balled fatal internal reflection at thfe 
bounding surface of a piece of glass when the angle Bf 
incidence exceeds the critical angle. 

No#, the fbnttiiion of an angle (even a very Obtuse 
aagife) ih A riyWWd require h perfectly sharp ttansitfph 
from One dfecree of density to another, instead of thfe 
gradual tttamdon* Which art ftoVfe ih accordance with 
OUr knowledge of thfe properties of air We have shoWh 
that no Web Karsh stppottboh 1* necessary 

As to thfe propriety Of applying the name reflection to 
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an action inch as that represented in Figs. 4 and 5, it is 
perhaps just as proper as the application of the name 
rtfractun to the bending of rays which takes place in the 
atmosphere, the term refraction being primarily employed 
to denote bending not into a curve Dut into an angle, at 
places where a ray passes by a sharp transition from one 
medium into another 

The shaded region in Fig 5 represents a portion of the 
atmosphere in which there is a rapid diminution of 
density upwards. We may regard it as the region of inter 
mixture, between two portions of air, which differ greatly 
from eadi other in density, the denser portion extending 
downwards to the earth without any very rapid changes, 
and the rarer portion extending in a similar gradual 
manner upwards to the clouds. If these two dissimilar 
portions of air have been only recently brought into 
proximity, as by the commencement m the upper regions 
of a wind from some warm quarter, we should expect to 
find a border tract, where the transition would be un 
usually rapid, the border tract itself being indefinite in its 


boundaries above and below, and the trandtion being 
most rapid in its central parts. The figure haa been 
drawn to suit these suppositions, end it shows, beside* 
two rays which have been reflected, a third ray which had 
barely been able to get through. 

Anyone who is fresh from the study of optics will be at 
once struck with the analogy between the behaviour of 
these rays and of rays passing or endeavouring to past 
from water mto air, and the analogy is quantitative, as 
well &s qualitative. For— 

z As regards those rays which get through, It am be 
shown that the total change of direction tor a ray of a 
given incidence depends only on the densities above and 
below the region of intermixture, and is altogether inde¬ 
pendent of the thickness of this intermediate region. 
This is on the assumption that the surfaces of equal 
density are parallel planes If, as in the case of air. the 
extreme relative index of refraction differs but little from 
unity, the change of direction is proportional 19 the 
tangent of the angle of incidence, and is equal to the 
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product of this tangent by u—1, p denoting the relative 
index. This is the law which governs the refraction 
of rays from the heavenly bodies, in traversing the earth’s 
atmosphere, except when there bodies are so near the 
horizon that the curvature of the earth and its atmosphere 
produces a sensible effect 

2 As a consequence of the preceding point of agree¬ 
ment the crmcal angle which separates those raj s which 
get through from those which are turned back, 1$ also 
dependent solely on the comparison of the two extreme 
densities, that», on the value of the relative index of re 
fraction. 

In the comparatively rare instances in which several 
Inverted images of the same object have been seen in the 
sky, as in the third figure of Plate II, wh ch represents a 
elescopic appearance observed by Scoieiby a possible 
explanation may be found in irregularities of form in the 
jjtr-rtum of intermixture which 11 stead of bring truly 
horizontal, may be tilted to slightly unequal degreei m 
different parts, so that it acta, not like ont plane mirror, 


but like several plane mirrors 'slightly inclined to each 
other Another, and I think more probable explanation, 
is the existence of more than one layer of rapid transition. 

Whenever an image is inverted, the rays try which it is 
seen must have crossed, that is to say,the two rays 
which come to one and the same point of the eye from 
two neighbouring points of the object must have crossed 
each other once on the road. If they have crossed twice, 
the image will be erect, if three times, inverted; and to 
on 

When all the rays are circular arcs, and their c ur v atur e s 
are all equal, it will be impossible for them to cross, and 
hence no inverted image can be formed, neither out 
there in this case be any increase or diminution of 
apparent size This is evident from the consideration 
that a diagram indicating the paths of such rays to tip 
eye only needs to be bent with a c ur v a t ur e equal and 
opposite to that of the given rays, in order to raadar all 
these rays straight, and such bending will not affect the 
sizes of the images. 
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• ^however, our raya are circular arcs of unequal curva- 
twas, we may hare craning, and may alio have magnifi¬ 
cation or diminution. It is obvious, from Figs. 6 and 7, 
that to give a magmMtad virtual image without crossing, 
tat upper ray must be bent downwards more than the 
lower one, and that if the lower ray be bent down more 
than the upper, the image seen will be diminished. 

These rides must be borne in mind in attempting to 
that very common form of mirage in which dis¬ 
tant objects are greatly magnified in their vertical dimen* 
shuts, without any other change. Fig. 4 may help us to 
understand how this magnification arises. If we suppose 
an object to travel along between two of the rays which 
proceed from the eye, it is clear from the diagram that 
the object will begin to be sensibly magnified as it enters 
the region of rapid change, and the magnification wdl 
increase as the object nears the intersection of these rays, 
at which point it becomes Infinite, which practically 
means that, if placed at this point, it will give nse to an 
appearance of the greatest possible contusion. As it 
travels further away between the same two rays it will 
begin to be again recognised by a highly magnified and 
inverted image. One of the commonest, I believe the 
commonest, form of mirage m Australia is one in which 
small boshes at a distance are magnified into trees, and 
I believe the foregoing to be the correct explanation. 

The magnification over water which gives nse to the 
architectural columns of the Straits of Messina and of the 
polar regions is more probably to be explained by the 
action represented in Fig 6, the region of most rapid 
of density being at a height somewhat greater 
than that of the top of the object, so that the top is 
greatly elevated by refraction, while the bottom remains 
nearly in its true place. 

The quasi reflection illustrated in Fig 4 mi) be pro¬ 
duced artificially by carefully depositing alcohol or 
methylated spint, to the depth of about an inch, upon 
water contained in a glass vessel with plane parallel sides. 
The spirit, though lighter, has a higher index of refraction 
than the water , and at the place of intermixture of the 
two liquids we have a gradual but very rapid diminution 
erf index in descending On bringing tne eye dose to the 
vessel, and looking obliquely downwards towards this 
part of the liquid, very perfect inverted images will be 
teen. The field of view afforded by this arrangement is, 
however, extremely limited , and a much finer eBect is ob¬ 
tained by the arrangement now before you, in which three 
liquids are employed, the middle one having the highest 
index of refraction, while its specific gravity is interme¬ 
diate between those of the other two The three liquids 
axe—(l) A strong solution of alum at the bottom, (a) 
pure water at the top, (3) Scotch whiskey mixed with 
enough sugar to make its sperific gravity intermediate 
b et ween those of the other two liquids. It is introduced 
last by means of a pipette . . 

Plate 11 L represents the appearance which this arrange¬ 
ment a ffor ded when set up at a window of my house look 
bg towards the mountains. 

Every object in the landscape was One 

images being seen at once, and the vertical breadth of 
tbesttip of landscape thus tripled at one view extended 
from the top of the hills down to the houses on the Lis¬ 
burn mud. The figure only shows the more conspicuous 
objects. When the sun was shining on the front of the 
raw? bouses represented, which waa nearly hatfa mde 
I was able to see distinctly the chimneys and 
windows, and even to see whether the blinds were up, 

down, or half-way down. It waa easy rafiwey that die 

inverted trees and houses were the 
tamer ones in water. But a much more strupng eneci, 
asm water, was at tbs place which is left white in the 
figure, at tlis junction ofthT middle and lower image. 
TOiMd all die appearance of a calm bay or lake ghsten- 
lug fat the sunshine. There are onjy two natural objects | 


to which dils peculiar glistening belongs, with brightness 
far surpassing that of all the dry and solid ports of a 
lands c ape. One of these is water, and the other is the 
sky A bit of sky has, in fact, been trapped be t ween two 
portions of land, and it is a simitar trapping of sky in 
the midst of dry land that produces the irresistible im¬ 
pression of a lake of water in the mind of the traveller in 
the desert. The middle image is probably formed by 
rays which have taken a path something like those in 
Figs. 1, a, and j The highest and lowest image axe 
formed by rays which have only been bent one way. 

The arrangement of three liquids just described, which 
was suggested to me by Prof Clerk Maxwell, is extremely 
effective, but requires much delicacy in its preparation to 
ensure-success. 

Triple images of objects below the level of the vessel 
may be obtained by employing only the two first men¬ 
tioned liquids—alum water and pure water, or strong 
brine and pure water A little gentle stirring is ad van 
tageous whichever arrangement be employed, a glass rod 
bmng inserted vertically, passed a few tunes slowly round 
the circumferential portion of the liquids, and then 
withdrawn. 

With the two-liquid arrangement I have obtained three 
spectra, the middle one inverted, by employing as object 
a horizontal slit in the shutter of a dark room, and very 
bnlluuit colour effects were obtained by bringing the eye 
to the conjugate focus of the slit A screen held at this 
conjugate focus, which was at first close behind the vessel 
of liquid, and slowly receded day by day, received an 
image of the slit very similar to that which would be 
formed by a cylindrical lens 

In order to sec the three images (or spectra), it was 
necessary to hold the eye behind the conjugate focus. 
When it was held in front (that is nearer to the vessel), 
only two images were seen, sometimes only one, the 
middle or inverted image being always wanting 

A similar lengthening of focus day by day was observed 
with the three liquid arrangement, which would doubll ss 
yield similar coluur eff cts 


ON THE GEOGRAPHICAL DlSl RIBUriON OF 

THF FALLOW DEER IN FRESENI A\D IN 

PAET TIME* 

VTATURAL History shares with History the doubtful 
i v honour of having not a few chapters whuh are, to 
use a well known expression of TaUeiratid, nothing more 
than “ des fables convenues,” or which, m fact, contain 
generally accepted fabrications. To this shadowy side of 
science Geology gives the largest contributions, but 
Zoology, especially as regards the habits, habitats, and 
geographical distribution of animals,» by no means poor 
m them. Of the Fallow Deer (Cervus <tatna) it is gene¬ 
rally stated in all zoological text-books, "It it 1 
native of the Mediterranean area, and was introduced 
thence into Germany, Scandinavia, and England, after 
the Crusades.” And yet the Fallow Deer was, many 
thousand years ago, not only an In h a bitan t of Africa 
and Western Asia, bat also as much at home In Southern 
Russia, and even In Central Europe and Denmark, aa in 
Italy and Southern France. 

My researches into the geographical distribution of the 
Fallow Deer in former epochs have been caused (like 
those upon the history of the Domestic Fowit) by a dis¬ 
covery tit the ancient history of the city of OlmUu. Inthe 
s ame formation as the skull of the fowl there spoken of was 
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tened form and entire want 0/ snags and branches I 
concluded at once must be referred to the Fallow Deer 
Careful comparison of it with the antlers df the Red 
Deer, Reindeer, Moose, and Irish Elk,in several museum*, 
as also in nch private collections, oonfirmed me in this 
belief Experienced students of the Cervidae agreed 
with ate, although certainly a still more weighty autho¬ 
rity—-Herr Prof RUtimeyer, of Basel—indicated the possi¬ 
bility of the fragment from Olmutz having belonged to a 
Red Deer 

In the third article of hit “ Recherche* stir les ossemens 
fossitos," Cuvier has already mentioned the existence of 
fossil Fallow Deer In page 191 (of the 8vo edition of 
1836) he speaks of “bois asses semblables a ceux du 
Daim, mail d'une tr6s grande taille trouvds dans la vallde 
de la Somme et cn Allemagne’ On Plate 167 (Fig* 
190 and 194) are figured two pieces of antlers from 
Abbeville, of which 19 6 certainly belongs to Cervut 
dama. Moreover, Cuvier tells of a drawing sent to huh 
by Autenreith (of which he gives a copy, PL 168, Fig 11), 
‘ dun ctdne et (Fun merram y adherent, deposds au 
cabinet de Stuttgardt, pifcces que ce savant rapportait au 
cerf h bois gigantesque* mats qui me paraissent plutftt 
se devoir rapporter h le Daun, h cause de la longueur de la 
partie cyltndnque ” 

Subsequently similar remains of antlers were discovered 
at Geigovia, near Clermont, in the department of Pay 
de D6me, and at Polignac, near Le Puy, m the depart 
ment of Haute-Loire These are spoken of by Robert 
under the name Cervus damn pohgttacus, by Pomel as 
Cervus somonenus and C Roberti and by Gervau (/ool 
et PaL Franc ed 2, Pans 1859, p. 145) under the term 
Cervus somonensts, taken from Desmarest 

Ccrvais says of them that they are dcs bois de Daims 
qui mdiquent une espece ou varied bicn plus grande que 
celle dont il a dt6 question ci dessus (1 e Cervus damn) 
and that these horns are “ dun tiers au moms plus "grand 
que ceux du Daim ordinaire " 

Georg Jager, in his “ Review of the Fossil Mammals of 
Wurtemberg,”* mentions numerous ducovenes of the 
remains of Fallow Deer in the caverns and turbines, as 
also in the diluvial fresh water chalk of Wurtemberg 
Moreover, Jager states that in the Museum of Mannheim 
there is not only a skull of II w pnmtgcrtius, but also 
one of Bospriscus and of its ally Bos pruco ajjtms, along 
with a skull of Cen us dama gtganteus, Irom the diluvium 
of the neighbourhood of Mannheun 

In the Museum of Linz, in Upper Austria, arc displayed 
numerous remains of animals from the diluvium of the 
neighbourhood of Weis, which were dug up at Buchberg, 
near Weis, when the Elisabeth Railway was made Be¬ 
sides a fragment of antler of a Red Deer, a molar of XJrsus 
arctos (not U spe/aus), a fine molar of EUphas prtmi 
lentusysmd teeth of the horse,there is in the Lmz Museum, 
labelled as obtained from the railway cutting, a fine 
large fragment of an antler which must have belonged to 
the Fallow Deer Like the fragment of the Red Deers 
antler from the same locality, it is whitened and has a 
calcined appearance. I examined this interesting specimen 
several times in 1870 and 1873, and have to thank Herr 
Kaisctf. Rath Ehrlich, the custos of the museum, for a 
photograph of it. 

In October 1873 I examined personally the formation 
at Buchberg, and convinced myself of its being truly 
diluvium. In many places it had been dug into deeply 
for graveL The horns and teeth in the museum of Lint 
were apparently obtained from one of these pits in the 
diluVnlin, but lay in the marly layer which it found under 
the gravel. 

Fragments df antler* undoubtedly belonging to the 

Nov Act. Acad. Cm. Loop. Car xsu port pool, 1150, pp 807 *93. 


Fallow Deer were discovered in the autumn of 1 8*1 by 
Dr Fr Aug Wdgner in the ash heap of an Oldfllancdr 
sacrifice be t w een the to#a of Schliebea and the vtiladg of 
Malitzschkendbrfi in the circle of Sehwetnitx la SaxMty, 
id great abundance, along with tho*e of the elk, os, 
and sbeet>* Dr Wagner, a physlclhn in practice m 
Schlieben, made his researches with scientific precision, 
and determined the remains of the animals with east and 
exactness, as will be evident from his book, at the bom¬ 
bastic title of which dnb tttutt not be alarmed In the 
determination of the specimens of antlers he was assisted 
by the distinguished zoologist Prof Nitssch, of Halle. 
The specimen df elk s antler is figured (Talk v Figs, 3,4, 
5), but unfortunately none of those of the Falldw Deer. 
Besides remains of plants and animats, this sacHfidal 
heap supplied bones of various sorts: As regards the 
Fallow Deer, Wagner writes (p 34) “ At various times ih 
the excavation of the temple were found fragments of 
antlers which apparently belbhged to the Fallow Deer 
But as an entire specimen was never put together, nor 
even such fragment* as could make the fact incontro¬ 
vertible, it remaihs uncertain whether this species was 
sacrificed along with Cervus akes, and the subject requires 
further investigation * 

Of a Cervus fosnhs danue ajfftms, Alex, v Notdttiann 
figures hve teeth in his ‘ Palmontologie SUdrtt**l*nds.”t 
But the Fallow Deer was found even further north in the 
period of the diluvium and in later prehistoric times 
For example, in 2871, within the city of Hamburg, anrt 
subsequently from one of the arms bf the Elbe, there 
were disinterred numerous upper add lower jdw* and frag 
merits which differed only in size from those of the living 
Cervus dama , and the teeth of which were nearly identical 
1 hese were associated with remains of the Auetox and 
another large Bos, and with bones of the horse, pig, &c 
The remains brst discovered lay in compact black peat at 
a depth pf from 20 ft to 22 ft among stumps of trees. J 

In the Bulletins du Congrfes international d Archd- 
ologie prehistonque h Copenhague, en 1869,” \ Steenstrup 
has given a shore description of the remain* of anima ls 
from the kitchen middens and turbanes of Denmark, 
which were exhibited m the University Museum on the 
occasion of the Congress in 1869. Amongst them (pp. 
160 et seq) he includes the (allow Deer, of which the 
horns ana bones are lound in the upper peat layers of 
Denmark If At the same time he adds, ‘ Cet animal 
n est pas ongmaire du Danemark il est bitn constatd 
qu il a did miroduit dans le pays pendant to moyen ftge. H 

Of the occurrence of remains of the Fallow Deer in 
England also there is some evidence given, although 
with a caution as to the necessity of subsequent more 
accurate examination, by Owen in his “ History of British 
Fossil Animals and Birds" (London, 1846:) from the 
peat-moor of Newbury Were exhumed “ portions of pal- 
mat cd antlers ” and teeth ‘ which accord in sire with thd 
Fallow Deer" (0/ at p. 483 ) Bucktond llkdWise found 
lit the laige cavern of Paviland, on the coast bf Olsmor- 
ganshire, along with remain* of the mutimbth, rhino¬ 
ceros, and hyaena, various an tie is, 1 some sthsdi, others 
a little palmatedi" But Owen rightly remarks that Brest 
last may hate belonged to the Kcindoef jutt as Writ as 
to the Fallow Dee* t 
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Among the remain* of tnimils in the Swiss Pile- 
dwelling* also lutre occurred fragments of horns appa 
rently belonging to the Fallow Deer Riitimeyer, in his 
“ Fauna der Pfahlbaaten der Schweiz,” says as follows — 

" A number of flat bits of shed antlers with smooth sur 
face, in the collection of Oberst Schwat. of Biel, found in the 
Lake of Bid, can, to judge from their dimensions and form, 
be only referred to the Fallow Deer Similar bus from 
MeiletL perfectly agreeing with the abnormal forms which 
the Fallow Deer's antlers present in aged individuals, can 
only be referred to this deer Yet I must remark that no 
perfect antlers of this animal from the Pile dwellings have 
come under my observation, nor even examples of the 
skull, which, next to the antlers, would give the most 
certain indications of this deer Incontrovertible evi 
deace of the spontaneous existence of this deer north of 
the Alps remains therefore still to be obtained ” 

On the other hand, there is positive proof of the exist 
ence of this doer in the “Terremare” of Italy—the 
equivalent of the Swiss “ Pfahlbauten ’ In the Museum 
or Modena are two fragments of antlers, which Prof 
Canestrini has spoken of in his “ Oggelti trovati nelle 
terremare del Modenese,” and subsequently in Morullet’s 
“ Matenaux pour l'histoire positive et philosophique de 
de rhomme.” In 1870 Dr Carlo Bom, former director of 
the Museum of Modena, had the kindness, at my request, 
to tend these fragments to me at Basel (where I passed 
the winter of 1869-70), for comparison with my spec! 
men from Olmiitz, and Prof Riitimeyer saw them too 
He declared, as regards one of them (marked “624 Gor 
zano”), that it could not certainly be referred otherwise 
than to Cervus dama 

Besides Moravia, the Fallow Deer appears to have ex 
itted formerly in the bordering country of Lower Austria. 
At Pulkau, near Eggenburg, south of the Tbaya, was 
found, in a sacrificial heap of former days examined by 
Dr Woldrich, along with ancient vases, stone, bone, and 
horn implements, remains of the dog, ox, and Red Deer, 
likewise a fragment of an antler, which was 1 apparently a 
frontal snag of the Fallow Deer** 

In the Middle Ages the Fallow Deer still inhabited the 
woods of Switzerland, as appears from the benedictions 
of the monk Fkkehard, of St l all, of the eleventh cen 
tury,f and as is shown by the German edition of Gesncr’s 
“ Thierbuch,"} even at a later period In the latter work 
It is said, p. 84 ‘ Der gemeine Damhirsch wird an 

vilen anderen Orten gejagt, auch m den Waldem d Helve- 
beren als bey Lucent otu und vil gefangen nennen es 
^emeinigiich Dam, Damlm od.’ Dannhirsch, besser Dam 

In a Latin edition of Gesner s “ Histona Animahum, ’§ 
now before me, however, I find no notice of the presence 
of Cervus dama in Switzerland. It is only said (u p. 308) 
“Nostra vero dama etiam in Europa capitur, cum alibi 
turn circa Oceanum Germaiucum, ut audio Germani 
vulgo vocant dam vel damlm, vel dannhirtz, vel damhirU 
pot ms, Italt daino, nonnulli damo Galli dain vel daim 
Hispani gamo vel corza " 

In both editions of Gesner. moreover, Latin and Ger 
man, the Fallow Deer is unmistakably figured. 

According to the writing on Spekie’s map of Alsace, 
there were Fallow Deer m Wasgau up to 1576.ll 

In the neighbourhood of Rome, besides, have been 
found numerous fragments of Fallow Deers' horns, along 
with remains of Hyena spelcea, Cervus tarandus, and 
Muuctros mtgarhtnus in a Post pliocene travertine on 
the heights of Monte delle Gioie .1 

• 8m Woldrich la itiuh. 4 Axthrop, Gawllach. in Wita," bd.Ul.pp. 
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Finally, we may remark that the Fallow Deer appears to 
be figured upon the Assyrian monuments, and, more 
over, so faithfully 9 s not to be mistaken for any other 
species of deer We have only to look at Plates xxxr 
and liii. of Layard’s “Nineveh* to see this. Again, 
amongst the pictures upon the walls ot the Egyptian 
tombs this species of deer is found. Its hieroglyphics! 
name is Hanen * 

We now come to the present geographical distribution 
of the Fallow Deer Occasionally this deer still occurs 
wild in Western Asia. Tristram notices it as found in 
Mount Tabor, in Palestine, and m the woods between 
that mountain and the gorge of the Litany River,t and 
' met with it once about ten miles west of the Sea of 
Galilee.” Lartet had previously obtained teeth of this 
deer from the bonebreccia of the Lebanon X 
In Africa, according to Hartmann, the Fallow Deer is 
found at the present time m the shrubby desert-valleys 
and on the edges of the cultivated lands in Tunis, 
Tripoli, and Barquah, up to the Wadi Nahun f Gervais 
speaks of it os found in the neighbourhood of La Calle, 
in Algeria. II Loche, m his “ History of the Mammals of 
Algeria,” says that it is now rare in that province 

In the Island of Sardinia, m Cetti 9 time. Fallow Deer 
were found in enormous quantities in all parts of the 
island, especially in the plain of Smdia. 1 T Not less than 
3,00a head were at that time killed every year m Sar 
dinia. It is remarkable that in this island the Fallow Deer 
is called Crabolu , corrupted from Cafirtolo —meaning 
Roe, which last animal is not found in Sardinia, whereas 
the Red Deer is met with occasionally, especially in the 
eastern portion, but attains a much less size here than on 
the Continent. According to Bonaparte and Cornalia 
(‘ Fauna d Italia ”) this species of deer is still common in 
above named island 

In Spam it seems that the Fallow Deer is seldom found 
wild at the present time—at least A. E Brehm, in his 
‘Bcitrag zur Zoologischen Geographic Spamens” in the 
Berliner Zeitschr f Allgemeine Erakunde (1858, a 101), 
can speak from personal observation only of those he 
met wuli in parka On the other hand, GraClls mentions 
Cervus dama as an inhabitant of the Sierra Guadarrama 
The Spaniards of the present day call the animal 1 Gamo” 
or ‘ Pnleto ’ According to Buffon (Hist Nat tome vi, 
Paris, 1756, a 170), the Fallow Deer of Spain in his time 
was nearly as large as the Red Deer, and had a longer 
tail than the same animal in other pans of the world 
Girard (Faune Hist de 1 Alsace, a 3371 tells us that this 
deer is found to this day wild (4 /itat naturel) m France, 
in Nivernais, the Cevcnnes, and in the Alps of Dauphiny 
He gives no authority, and Gervais, in bis “ Zoologie et 
Pildontologie,” says nothing about it 
As for Greece, Blasuis says, in his "S&ugethiere 
Deutschlands, Braunschweig, 1857, a 455, that Bdlon 
found the Fallow Deer in the Greek Islanda But Erhard 
does not mention it m his ‘ Fauna of the Cyclades.” Von 
der Muhle, however, speaks of it in his “ Beitragen zur 
Omnhologie Gnechentands,” 1844, a 1 
From the foregoing data the following conclusions may 
be formed — 

1 The Fallow Deer lived m prehistoric times, partially 
in company with other extinct mammals on the Lebanon, 
in Southern Russia, Italy, France, Upper Austria, Wur- 
temburg, Baden, Saxony, near-Hamburg, and in Den¬ 
mark. It appears also to have occurred in Switzerland 
and in England, likewise in Moravia and Lower Austria. 

2. Within the historic period it was found in Egypt 
and Assyria, and even in the later part of the Middle 
Ages in Switzerland and Alsace. 

• Haitaunn In Brug** Zduchr t jKfypt. 6f*acha and AH«thu™k.' 
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3. It is still found wild in Western Asia, Northern 
Amca, and SirMa, and apparently alto lh parts of 
Spain, likewise In Greece, ahd perhaps also In the 
Cevehhes and parts Of Dauphlnjr 

4. The size and strength of the antlers, as well as the 
dimensions of the skull, have decreased In the coutsti Of 
time. Skulls of the existing Follow Deer di well aS their 
antlers are smaller than those of the prehistoric period. 

[P S —Lord Lilfbrd, whose knowledge of the latger 
mattUndls of Southern Europe Is vcly extensive, tells me 
thit he has himself met with Fallow Deer wild in mariy 
parts Of Sardinia, in Central Spain near Aranjuez, dlld 
In the province of Acarnanl in Grcefce 

In December 1864 the Zoological Society received from 
Mrs. Randal Cdllatidfer a small dark coloured Fallow 
Deer from the Island of Rhodes, where, however, It may 
hake been introduced by the Knights. 

Lastly, 1 have lately received from Mr P J C Robert 
SOU, HBM Vice consul at Btlssorah, the skin and hortit 
of a “ Spotted Deer,” found wild ih that part of MeSopd 
tami-1, which must belong either to the Fallow Deer Or tb 
a very Closely allied species P L. S ] 


TIIE LATE SIR WILLIAM JARDINh 

/ORNITHOLOGISTS will learn with regret that Sir 
^ William Jatdlne, Bart, died, after a few days 
illhess, at Sahdown, ih the Isle of Wight, on Saturday 
last, the 21st of November, aged 74. The labours of the 
deceased baronet extend Over nearly half a cctttuty In 
1825 he Cbltttrtenced, In conjunction With the late Mr 
Selby, of Ttoizell, the publication of the “ Illustrations df 
Ornithology,’ which seems to have bfecn his earliest con 
tnbution to natural history, and nltiiOSt immediately 
became recognised as one of the leading zoologists in 
Scotland, if not in the United Kingdom Ih 1833 he 
undertook 1 Still more important wdrlt, “ The Natural 
1st s Library, lOtty volumes 0/ which appeared in the 
course Of the next ten years, and setved tti popularise lh 
a most remarkable manner zoological ktidWleagc among 
classes tb whom it had hitherto been forbidden through 
tht high price of Illustrated works With this publica 
tion, tnbugta its Value may have been Impaired by the 
progress of science. Sit William s hatae will always be 
identified for, havihg as contributors Selby, Swainson, 
Hamilton Stnith, Robert Schombutgh, Duncan, William 
Macgillivtny, arid others, he Was yet not ohly the author 
of a large proportion of the v oluines, but to each he pre 
fixed the life of some distinguished naturalist Of his 
labours, however, wc cannot now speak In detail, it is 
sufficient to notice his excellent edition of Alexander 
Wilson's "American Ornithology,” the establishment of 
the ** Magazine of Zoology and Botany ’ (afterwards 
merged in the “ Annals of Natural History”), and of the 
41 Contributions to Ornithology ” Sir William s expedi¬ 
tion, with his friend Selby, in 1834, to SutherlaUdshlfe—a 
country then less kndWh to naturalists than Lapland— 

g ave a great impulse to the study Of the British fiutia dnd 
ora. and almost marks an epoch in the history of bidlogy 
lh this island Though ornithology Was his favourite 
pursuit throughout life, Sir William was not merely dh 
ornithologist—other classes of the animal klbgdom hid 
a fair share of his attention, and he was a recogniieti 
authority on all points Of Ichthyology Botany and geo¬ 
logy wbre alio studied bt him tb advantage, and the 
science last named he enriched by hli splendid “ Ichho- 
logy of Annihdale,” the chief materials Of which wtfb 
found on his own ancestral estate With all this he W*S 
keenly addicted to field sports, and a master equally of 
the rod and the gun. Sir William married first a daughter 
of Mr David Lizars, of Edinburgh, and by her had a 
numerous family, of Whom the eldest daughter was mar¬ 
ried to the late Hugh 1 dwin Strickland, F R S After 


, Lady J online's death he miTnCd the daughter oftfceRav 
1 W sythons, the well fenowh jetflogHtt Sir 
tardine was a Fellow of the Royal Society add wpfc 
Royal Society of Edinburgh, at well as W many 
learned bodies, ahd. Until the lalt feW veiri, Wat a coa¬ 
sts tit attendant at the meedhgs bf the British Asssciat®, 
in the affairs of which he hid interested UlmSeif from H* 
foundation 


LECTVRES TO WOMEN ON PHYSICAL 

scisNck 

II 

Prof Chrschtschono ilsch , Ph t) “On tht C G Si system 
of Units > Remarks subtnitU t to the Lecturer bf a 
Student 

Prim Doctor of Philosophy 
From academic Heidelberg! 

Your sum of vital energy 

Is hot the millionth of an erg * 

Your liveliest motion might be reckoned 
At one tenth metre 3 in a Secbhd 


“ The air,” you Said, in language fine 
Which scientific thought expresses— 

“ The air (which With a megadyne * 

On each squire centimetre presses)— 
The air, and, I may add, the ocean, 

Are nought but molecules in motion ’ 

Atoms, you told me, were discrete, 

Than you they could riot be diStteeter, 
Who know hdw many ttulllohs meet 
Within a citb c millimetre , 

They clash together as they fly, 

Hut you l you dare not tell me Why 


Then, when, in tuning my guitar, 

The intervals would not cornu right, 

“ 1 bis string, you said, “ is strained too far, 
Tis forty dynes,* at least, too tight.* 

And then you told me, as I sang, 

What over tones were m my clang ' 

\ ou g ibbled on, but every phrase 
Was stiff with scientific shoddy , 

The only song yOu dugned to praise 
Was “ Gin a body meet a bddy ," 

And even there, you said, collision 
Was not deschbed with due precision 


“ In the invariable plane, 

\ou told me, "lay the impulsive couple ,”t 
You seized my hand, you gave me pam, 

By torsion of a wrist too supple 
Ybu told me, what that wrench would do , 

“ *Twould let me twiitmg roiihd a screw ” * 


' C. C S. ryrtem- 
Kep^lor 



See Report at Committee on Uuiui 
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Wfere tmy Hair of every trei* 

Which you, no doubt, imagine mine, 

Drawn towards you with its breaking streftt, 

A stress, Say, of a megadyne, 

That teflsibn I would sooner suffer 
Than meet again with such a duffer t dp 

dt 


NOTES 

Wi understand that the Admiralty have appointed a committee, 
Consisting of Admiral Sir Leopold M'Clintock, Admiral Sherard 
Osborn, Admiral Richards, and Capt. Evans, the llydrographer, 
to advise them on all pouts connected with the equipment and 
ptrmuul of the Arctic Expedition. The first’point has been to 
select suitable vessels, and last week Sir Leopold M'Clintock 
proceeded to the northern ports to examine the whalers. It is 
probable that one steam whaler will be purchased, while a vessel 
of the Lyra doss may perhaps be selected for the advanced ship. 
Both vessels will be strengthened and fitted out at Portsmouth, 
under the immediate superintendence of Sir Leopold M ‘Clintock. 
It is a moat fortunate circumstance that the gnut arctic explorer, 
the discoverer of arctic sledge travelling, should be Admiral- 
Superintendent at this juncture, nbd that the expedition should 
have the advantage of being equipped, in all its details, under 
his vigilant supervision. The next point will be the selection of 
a leader, and we believe'that the decision will be formed within 
a few days. Little doubt is entertained atriong naval men that 
the choice Will fall upon Commander A. H. Markham, who 
acquired a knowledge of Ice navigation during a cruise in Baffin's 
Bay and Prince Regent’s Inlet last year, and who Q universally 
considered to have all the qualifications for that Important post 
The number of volunteers among lieutenants, sub-lieutenants, and 
men it extraordinary, and is daily maneasing. The committee will 
certainly have a wide field for selection. 

It is authoritatively announced that the reward of 2,000/ 
offered some years ago by Lady Franklin for the recovery of the 
official records of her husband’s expcdnion still bolds, and that 
over and above she will bfc prepared to remunerate anyone who 
may succeed In recovering theta for any outlay to which his 
research mdy subject Him. 

A Physical ObeerVatory is soon to be established In Paris, 
and a recent vote of the Academy appointing a commission 
to report on the subject will not be lost. It is sail! that 
M. Janssen is to be the head of the establishment, in which solar 
photography will be practised on a large scale. It is also sup- 
posed that the Observatory is to be ready by the tune M Janssen 
returns from Yokohama with the instruments. 

hi. BlRTUAND has been elected perpetual secretary of the 
Paris Academy of Sclehce fay thirty-three votes out of forty-nine. 
M, Faye had only thirteen votes; the other three were lost 
The Chair of the Institute of which M. Bertrand is the president 
being thus Vacated, the vice-president, M. Fremy, will preside 
over .the sittings ; M, .Bertrand being moreover a member of the 
Bonbon of Geometry, an election to that section will take place 
very shortly. He will probably be succeeded by M. Mannheim, 
My pupU, now a professor in the Polytechnic School and a captain 
In the Eighteen’ service. M. Marmhehn is well known in 

Tin recent election of a p e rp etual secretary of the Pans 
Academy of Sciences Is the first serious competition since 
Coodoroet Was elected to fill the place vacated by the 
voluntary refttrement of De Family. It is curious that 


the Condorcet election took place just a century agb, in 
1774. Condorcet was supported by D'Alembert and opjtosed 
by Buffon, who supported Ballly, the astronomer The contest 
of 1874 u between tn astronomer, Faye, and a geometer, 
Bertrand. Condorcet was regarded os a geometer, as he had 
written a work on differential calculus. T)ie academical regula¬ 
tions state that at least two-thirds of the members of the Academy 
must take part m a scrutiny, in order that it may be deemed 
valid. 

TKX death Is announced, on the 10th inst., of Dr. Friedrich 
Rochleder, Professor of Chemistry in the University of Vienna. 

Witte glad to notice that Mrs. Annie Mather, of Lougridge 
House, near Berwick-on-Tweed, has handed over to tile trea¬ 
surer of the Newcastle College of Physical Science the munifi¬ 
cent sum of 1,000/ fur the founding of a scholarship or scholar¬ 
ships, to be called “The Charles Mather Scholarship,” and to 
be attached to the College m perpetuity. The details of the 
examination and the mode of conying out the bequest are left 
to be settled by the Council, subject to the approval of the 
donor or her advisers. 

II R.H. the Duke of Edinburgh has consented to take the 
chair at a meeting to be held in London on Dec 7, m promotion 
of the scheme for the extension of the buildings of Edinburgh 
University. 

Tux Council of Mulborough College has recently decided to 
erect a laboratory and science lecture-room. The ground-floor 
of the building will contain ihe museum of the Marlborough 
College Natural History Society. Mr. Street will be the 
architect. 

Trie German Emperor has conferred on Dr Samuel Birch, 
of the British Museum, the Order of the Crown, Second Class, 
in recognition of Dr Birch's presidency of the late International 
Congress of Orientalists 

An inscription has recently been set up at Galium, near 
Florence, In memory of the late Prof. Donuti, who died of 
cholera rather more than a year ngo on hut return from the 
Meteorological Congress at Vienna. In consequence of the 
strict sanitary laws in force within the city of Florence, the body 
was tinned pnvately. The interment took place at night, in the 
small Campo Santo attached to the church of Galluzro, not far 
from the new Observatory at Arcetri, in the erection of which 
the last three years of bis life bad been expended. The Com¬ 
mune of Galluzzo were anxious to do honour to the Ulustridus 
man, and have, at the public expense, erected a marble tablet 
with the inscription— 

GlAHUMi-uvrc Donati 

A»t>UIJUI1IO 

onto in Pm il *vi^dt Lfectmbra mdcci xx\I 

fctudtft con 10 spcuroboopio pcrfemiuuo da »ul 
la luce htcUara 

tie churl il fenomeno della acimilhuion* 
ebl*. il concetto dt una moieoroJoffta cosmic* 

hi hjjcoilma^di Aicctrl iltaurufc^tla Galileo 

quamlo imwatura morte il ax di ben mdccclxxui 
lo Jmwv-nott’ anauMa loau 
che il l-omune del Gailuzjco 
onoro di quctta Memonu 

On the day appointed for its inauguration the rain poured in 
torrents, but the church of Galium was crowded during the 
performance of a Requiem Mass, alter which the congregation 
stood around the tomb, where speeches were made, and repre¬ 
sentatives from the Observatories of Padua and Rome presented 
garlands of flowers. 

At the meeting of the Geographical Society on Monday, Sir 
Henry Rawlinson, oiler expressing his gratification at the decision 




NATURE 


[Nov. 26, 18)4 


76 


of Government with regard to an Arctic Expedition, iteted that 
he hid that day heerd that Col. Gordon was in Gondofcoto on 
Sept 5, and that he then had the sections of his steamer de»- 
tined to navigate the Albert N’yania at Mount Regiof, below 
the tat la , having fall confidence of getting them transported to 
the imooth waten of the Upper Nile, beyond the folk, in a fart- 
night from that time. 

Wl are glad to hear that 400 teachen have this year joined 
the clamea of the Charterhonie Teachen' School of Science. 

Mi. Bellamy, F R.C S, commenced hla coane on Artistic 
Anatomy, at Sooth Kensington, on Toesdsy the 17th init 

The Royal Irish Academy hat just published No. 9, voL L, 
Ser it. of lti Proceedings which conclude! the volume. Thti 
number contain! eighteen papen read before the Academy during 
the lost lemon, among which are leveral by Prof Macalliter on 
the myology of the gorilla, the civet, the tayra, and on the 
anatomy of the rare Charoptu hbtmestsxs and A onyx Uptonyx, 
by Mr Maclclntoah, on the myology of the genu Bradypu, by 
Messrs. Diaper and Moo, on the forma of iclenlam, and by 
Mr Hardman, on a substitution of nnc for magnesium in 
minerals. It Is proposed for the future to publish the Scientific 
Proceedings of the Academy three time* each year The part 
to appear January 1875, to contain the Proceedings for November 
and December 1874, that in April 1875, the Proceedings for 
January, February, and March 1875 , and that in July 1875, the 
remaining portion of the business for tha session 1874—7$. The 
Minutes of the Proceedings, to be published, each month during 
the session, will contain the titicsjof papen read, lilt of dan* 
lions, &c. __ 

We have jut received an important memoir on the embryo¬ 
logy of the Ctenophone, by Prof Alexander Agassu. Although 
read before the American Academy of Arts and Sciences in 
November 1873, this memoir was only published at Cam 
bridge, Mass., early in September last, giving a riiuml of what 
was known on the subject, and calling attention to the import¬ 
ance of Allman’s contribution* to this subject, which, from the 
want of figures, have been too frequently overlooked. Agassis 
describe* the different stages in the development of Idyia roseola, 
and when discussing the systematic position of the Ctenophone, 
which can now, from our greater knowledge of their embryology, 
be treated of more intelligently, he proceeds to criticise “ the 
special interpretation of fanciful affinities and homologies exist - 
ing only in forms conjured Up by Ernst Hseckd’s vivid imsgina* 
tion,” and conclude* that Iiirckel's "assumptions, which form 
the bads of hi* Guinea theory, are totally unsupported, and the 
theory must take its place by the tide of other physio-philoso¬ 
phical systems." 

The great succem of the season in the theatre* of Pails is the 
“ Tour du Monde in Eighty Days," a scientific play, written by 
M Jules Verne, well known u the tnthor of several fantasti¬ 
cal scientific productions. Boxes are let many days in advance 
and sold at more than double the usual price. 

The Journal of Mr Society of Arts state* that M. Mige 
Mouriis, after analysing butler, ha* succeeded in making it syn¬ 
thetically This imitation butter, recognised by the Consdl 
d Hygiine as indistinguishable from real butter, is findi^ its way 
into the Paris markets at half the present price of real batter. 

We have received Part H. of voL viL of the Transactions of I 
Mr Scattssk Arboricultwresl Sonety, which contains a number of | 
valuable papers connected with arboriculture. 

M. AUX baa taken his degree of Doctor by sutsininj a Mm 
on tha Vol d*s Olaaanx (the flight of birds). Tha Mu 1 * a 
large 8revolnae of 380 cfoaaiy. printed pages, with many pktaa, I 
and will be published by Victor Mollaux. 


Me. A. W. Chase communicates an totamdag foot In can* 
neotioa with an account of tha dadructioa of fish an the Oregon 
coast by means of the explosion of aitro-gtyceriae, In this W 
remarks tint tome of the fish are killed outright by the saplo- 
don, while others appear to be simply stunned % and Gut hk 
several instances, after having fish apparently dead for half an 
hour, scaled, the intestines taken out, and prepared for oookiag 
(the head, however, remaining on the body), they began to flop 
around u briskly u if jnst taken from the water 

Toe Municipal Conned of Paris hu voted that a oommsmora- 
dve medal be given to each aeronaut who conducted a balloon 
out of Paris during the siege. 

The number of adult pupils who are attending the e ven in g 
lectures established by the Municipal Council of Paris is 14,000, 
and it is expected that the number wilt rise to 20,000, In 187$. 
The number of ca n di d a t e s for the diploma of teacher or keeper 
of Sail* iAtyl* is also rapidly enlarging. Lest year it waa 
2,564; this year it is 3,100, both numbers Including tamales. 
The number of candidates for a certificate of Aw das primesirtt 
(honours of primary course of education) was 5,028. 

Private letters from America announce that die proprietors 
of the Gnat Eastern ere engaged In discussing a moat extra¬ 
ordinary proposal The great ship, it is said, is to be anchored 
in Philadelphia Harbour daring the fWij—m«l Exhibition, 
to be made e greet floating hotel,^where 5,000 persons can be 

Siege balloons have been given by the Postal administration 
to the French War Office, which has established a Balloon Com* 
mutee. The head of that institution is CoL La n ssoda t , of the 
National Engineer*. The balloons are now being rep sired at 
the Hdteldes Invalides, by Jnles Godard, the youngest member 
of the celebrated Godard aeronmantical family. 

M. Oppolzce has been appointed an Officer in the Legion of 
Honour for his share in the determination of the Vienna and 
Bregent longitude. Two astronomers of the Paris Observatory 
have been promoted to 'the Francli-Joeeph Order for the same 
work, one of them having been kni g ht ed, and the other, who 
was already a knight, having bean made an Officer 

At the special meeting of the Council of the Victoria (Philo¬ 
sophical) Institute, held preparatory to the commtnoemeot of the 
session in Dec emb er, Mr C Brooke, F R.8., In the chair, tha 
election of twenty five members took place. It wo stated that 
papers by the following authors would be announced in a few 
days 1—Profemore ChelUs, Birks, Palmer, Nicholson, aadj W 
Dawson, Mr C. Brooks, F.R.S., Mr J Howard, F R.S., Dr 
C B. Raddiffc, and the Rev Dr. Irons. 

Principal Tulloch, of St Andrew's University (N B.), the 
British Medical Journal states, in a recent ooufcranoe with 
Provost Cox and Mr. Henderson of Dundee, on a proposal to 
erect a College for that town, to bt affiliated with the University, 
decided that, for die present, the scheme wo impracticable on 
aooount of the enormous expense which it would enteil, 150,000 L 
at least. In the meantime, courses of lectures under the anspiosa 
of the University were arranged to be delivered m Dundee. 

We sw plesssd to see that \htBeutU* ties Jennet NaheraHsta, 
a little scientific sanal which was noticed in these columns on Its 
first appearance in 1870, has entered on its fifth year of eristasm. 
Founded by M Ernest Dollfue, of Mulboase, an swthmfoMo 
young naturalist of eighteen, it has born maintsinod with un¬ 
flagging spirit, has met with fair commercial surrum^sml hu 
carried a love for n a tura l history into many French sdboofo, 
ehdting from some of the older pupils very creditable papen. 
The number before us co nta i ns a touching biography of 1 L 
Emert Dollint, who died last year. We heartily wfak MOM* 
to a practical and pereevoring enterprise. 
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Jfcg Mr ttd revised edition of Griffith and Henfrey'i " Ml- 
tfrttotopUe Dictionary” it Jedvandng rapidly towudt completion, 
ttaeinuMwu haring been published during the lait three 
—<«»**>«, Waging the work down at for at “ Skin f and it U 
MWOBMtd that the publication will now in all probability be 
ooot iaa od witbont intermission till its'completlon, Tbit it moat 
desirable, conalderiag, in the present state of science, how short 
a time it taket for a work of this kind to become out of date, and 
U It already three yean aince the commencement of the publica 
tioa of rida edition. 

A motewent it on foot at the Cape of Good Hope to intro- 
dace ttlmon and trout into the riven of that colony , and inb- 
tcripriona are being made with the view of practically tearing the 
Idea. The only obstacle teema to be in the temperature of the 
water The latitude of the Cape may be roughly taken at from 
*8* to 35* S„ which U jut within the Tropic of Capricorn, and 
about the aame as New South Wales. There latitude* are ranch 
lower than the corretponding portions of the northern hemi 
sphere la which trout, end specially salmon, are generally found, 
and we doubt whether the climate would be found sultab'e for 
them. No part of New Zealand li further north than about 
35* S ; and it bat not yet been proved that salmon will live in 
the warmer parts of that country Still, the practical test will 
be la the transport of salmon to the Cape, and if the experiment 
succeeds, the acquisition vq)1 be well worth the risk. 
s Theri was a shock of earthquake at Innsprliclc last 
Thursday 

Stbono shocks of earthquake were felt on the morning of the 
16th Inst at Smyrna 

We hear that Mr Alexander Aganii has just started cm an 
expedition of several months’ duration to South America, with 
the object of exploring and investigating the natural history of 
Lake Titicaca, and collecting antiquities from the surrounding 
country for the Peabody Museum 

We are informed that in the newly-dlipotcd Indian Museum 
Dr Forbes Watson is appointed director, Dr Birwood, late 
honorary secretary to the Victoria and Albert Museum, Curator 
of the Museum and Assistant Reporter on the Product* of 
India, and Mr F Moore, who, in conjunction with the late 
Dr Horsfield, prepared the catalogue of the mammals and 
birds of tha Museum when It belonged to the East India Com 
party, Assistant Curator together with Dr Cooke and Lieut. 
Hoyle. 

The Daily TtUgrvpk of Tuesday contains a long and in 
taresting letter, dated Zanzibar, Oct 19, from Mr H M 
Stanley, the joint commissioner of that paper end the Beta 
Ytrk Herald to East Africa, principally in connection with the 
suppression of the slave trade. The letter consists mainly of an 
aooount of Mr Stanley’s journey up one of the ten mouths of the 
river Rufigi u far u Kira, fifty miles from the tea. Mr Stanley 
gives a glowing account of the river and the country through 
which it Howe, and thinks its value, from a commercial point of 
view, cannot be too highly est i m a t ed He corrects the accounts 
of previous travellers, and a map of the delta accompanying the 
letter profeaaee for the first time to lay down correctly the 
various channels by which the river discharges Its waters. 

The addition* to the Zoological Society’s Gardens during the 
past week Include two Mantjacs [Cmrnbu 7 ) from Formosa, 
presented by Mr W P Gallon j a Common Kestrel ( 7 Unun 
tuba a ta m lartm ), European, presented by Mire M Truefiit, s 
Roseate Cockatoo (Caeatm 1 roteuafflla) from Australia, pre¬ 
sented by Mr II I, Aveling, a Pomerine Skua (Lettrie pirn* 
ruaa), European, new to the collection, purchased, e Black 
eared Mareaoeet (Hafale penicillakt) from South-east Brasil, 


SCIENTIFIC SERIALS 

THE Trantaetum} of the Ltnnean Society, vol xxx , part 2, ts 
almost entirely occupied by Mr Mien' paper On the Lecythi 
dace* The author prefers Lind ley’s proposal of erecting this 

O into a distinct order rather than making it a sub tnbe of 
igtooicte, itself a tr be of Myrtacem, as Bcntham and 
Hooker have done in their "Genera Plantarum The order 
will then be characterised by its alternate impnnctate leave*, 
epigynous stamens, petalold appendage to disc on which the 
stamens are seated, and peculiar fruits and seeds very different 
from those of Myrtaeea, and will consist of the following twelve 
genera —Guitavia, Linn. (2 sp.), Lourwtita, Aubl (9»n.l, 
BertkoUetia, H and Boopl (2 sp.), Lecytku, Linn. (42 sp ), 
Ckytroma, nor gen (Lecythb in parte auct, 2? sp ), Etckneil- 
lera. Mart (46 sp ), Jugoitrum, nov gen. (Lecythls in parte 
auct, 6 sp.) i Couratart, AubL (8 sp.), Cannuma, Casar 
(7 sp.), AUantoma, nov gen (12 sp) , Gnat, Linn. (4sp ) 
and Cercofkora, nov gen. (1 sp ) Many of the spades are now 
described for the first tune, and the paper it illustrated by thirty 
three beautiful plates, Illustrative of each of the genera, and of 
the fruits and seeds of a large number of the species. The part 
contains also the Rev O P Cambridge’s “ Systematic List of the 
Spiders at present known to inhabit Great Bri am and Ireland 
78 genera and 457 species. 

The Journal of Botany for the four months August to 
November, 1874, contains the following among the mo c im 
portant original papers —In descriptive phanerogamic botany, 
Mr W P iliern contributes Notes on Ebcnacea., with desenp 
lion of a new species , Dr H F Hence, a description of some 
Asiatic Corylacese ; a paper On a small collection of plants from 
Kinkiarg, and another On three new Chinese Calami Mr J 
G Baker, a paper On the genua Androcymbium (Colchicaceae), 
wnh description of seven new species , a des. njition of a new 
species of lletemopsu (Cblchicacete) from Foimosa , and an 
article On the Allmrut of India, China, and Japan and Dr J 
Miiller describe* a number of new Luphorbtaceic collected by 
Dr Lorenz in the Argentine Republic.—In cryptogumu. lmtany, 
Mr E M. Holmes describes and draws a very rare British moss 
Duranumjtagcllare, the Rev J M Crombie also describes and 
draws a new genus of lichens, Pkycografka, Nyl, and give* a 
valuable revision of the British Collemacei In geographical 
and local botany, Mias E. Hodgson gives a sketch of the botany 
of North or I Jilts Lancashire 1 Mr JT F Duthie a very rate 
resting paper On the botany of the Maltese Islands in 1874 Mr 
T R Archer Bnggt, Notes on some plants of the neighbour 
hood of Plymouth , and the editor completes his Botanical 
Bibliography of the British Counties.—In each numl>er there are 
also, in addition, a number of short notes and qnenes, extracts 
and abstracts of important papers published elsewhere, and 
review* of books. The editor continue* the extremely useful 
practice of giving a list of the botanical papers in each month s 
home and foreign journal*. 

Aitronomiuke Natknckten, Nos. 2,010 and 2011 contain a 
paper by H J H Groncman, on his theory of the aurora He 
goe* into the questions of the annual variation and the eleven 

C period, together with its height and magnetic effects.—In 
2,012 there ts* letter from Stephen Alexander on the ot ser 
ration of the varying brightness of (npiter’e satellites as seen fn 
transit, and he discusses M. Flammarion'i explanation of this 
phenomenon.—J G Galle contributes a paper on the observa 
tioos of the planet Flora, made by Dr Gould and contained in 
this number, and discusses them with reference to their giving a 
value of the solar parallax.—In No 2013, Dr Holetachck gives 
an hypothetical epbemerit for the planet Peitho (118) from Oct 
7 to Nov 12, for the purpose of recognising the same —A 
Griitzmacher gives position observations of Borrelly’i comet, 
made during August—Dr HoleUchek has estimated the orbit 
of Comet 1, 1871, and contributes details of the orbit Its 
period seems to be 5188 years —C T W Peters gives time 
observations on the solar eclipse of Oct 9, 1874.—J ft St fiord 
tend* hit computation of the orbit of Alcmene, and an ephr merit 
for March and April 1875 

Zetiuknfl dtr (Ettermehuchen GeseUsckaft fiir Mdmnlogte, 
Nov 1 —In thla number we have tb* first part of an article by 
Dr J Harm, on the laws of change in temperature of atetnding 
currents of air, and tome of the consequences thereof He 
observe* that although Poisson’s equation, by mean* of which we 
may reckon the lots of tempe rature of asc endin g air by expan- 
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don, hai long been known, it bu not been made full me of in 
discussing atmMpheric phenomena, each, for example, as the 
rainfall on mountain dope*. The work* of Sir W. Thomson, 
Reyn, and reslta bong u* important information regarding the 
movements of ascending air, for they deduce from the mechanical 
theory of beat the law* of variation of temperature in ascending 
and descending dry and moist currents. Calculating ln'the lint 
instance the fall of temperature in ascending currents where no 
condensation of moisture takes place, the following result is 
obtained i—For every ioo metres rise, nearly exactly i° C. is 
lost, whatever the original level and temperature may have been , 
and conversely for descending currents, If any vapour be pre¬ 
sent, as long as it is not condensed, it reduces this rate only to a 
very dight extent. As to the relation between pressure and 
temperature, a fall of 20 mm would be accompanied by a 
decrease of 3‘i°C., but since such a fall takes something like 
twenty-four hoars at least, changes of this kind are probably 
overborne and bidden by simultaneous changes depending on 
other causes. Secondly, lie calculates the loss of temperature in 
ascending currents becoming saturated and continually losing hy 
condensation part of their moisture This quantity differs greatly 
with the amount of vapour originally in tne air, and therefore 
with the temperature at which the air becomes saturated. By 
means of a formula arrived at by Dr. Hann, a table has been 
constructed, showing the calculated loss of heat at various pres¬ 
sures, heights, and temperatures. An ascending column of air 
obeys the law for dry air until it reaches the dew-point j after 
this the table should be consulted Supposing s current at 10* 
C. to impinge on a mountain slope and rise to the summit, 2,600 
metres high, if moist. It loses 14 8* C ; if dry, 26°. But m 
descending the lee side it gams, whether moist or dry, a6“. If it 
was saturated at the mountain top, it will be relatively very dry 
after its descent; and if originally moist, about 10° warmer than 
it was on the windward side. 


SOCIETIES AND ACADEMIES 

London 

Linnean Society, Nov 19 —Dr G J. Allman, F R.S., 
president, in the chair —Mr, Daniel Hanbury exhibited sped- 
mens of the rose cultivated on the southern slopes of the Balkan 
for the production of attar of roses, which Mr. J. G. Baker 
stated to he probably a variety of R. damastemt ,—The President 
then read a paper on Stcpkamtcypkut mirabilit, the type of n 
new order of Hydrozoa. The author described a remarkable 
organism which occurs imliedded in sponges on the southern 
shores of France. It forms composite colonics which have a 
general resemblance to a campanularian hydroid, with its cup-like 
hydro theca? or so-called polype cells, opening on the surface, of 
the sponge, and, when the animal extends itself, giving exit to a 
beautiful crown of tentacle*. It has, however, though a true 
hydrozoon.no immediate relation with the catnpanuiariansorwith 
any other hitherto recognised order of Hydrozoa ; for the hydro- 
thecte-like receptacles are occupied riot by a hydranlh or 
polypite, but by a body which has all the essential characters of 
a Medusa j and the tentacles which are displayed when the 
animal extends itself are really the marginal tentacles of a Me¬ 
dusa. It is, further, provided with the radiating and circular 
canals of a true Medusa The animal is essentially a composite 
colony of medusiform znoids included in a system of chitltxras 
tabes, from which, like a campanularian hydroid, each zoo id 
has the power of extending itself, and within which it ean again 
retreat. The author regarded the Stipkanxtcypkui miraMlu 
as the type of a new order of Hydrozoa, to which he assigned the 
name of “Thecomednsie ” lie regarded Stephanoscyphus a* 
affording a convincing proof of the homology on which he had 
formerly Insisted in parallelising the tentacles of a hydranth with 
the radiating canals of a Medusa. An interesting discussion 
followed, in which FroC Bask, Dr Mune, and others bore te-ti- 
mooy to the great importance of Prof. Allman’s discovery.— 
Dr. Masters read a " Monograph of Dunonem.” The paper con¬ 
tains an enumeration of the genera and species of the tribe 
Durionetc, together with descriptions of the new species found by 
Beocari in Borneo, &c. It is accompanied by some ternaries 
on the morphology and geographical distribution ot the group. 
In both respects the group Is very distinct. The peculiar scaly 
pubescence, the compound stamens, the (in some cases) very 
pecnlisr anthers, and the muricate fruits, all constitute remark¬ 
able feature*. Th* question of “divided" or “compound'• 


stamens, which has of 1st* been're-disenised by Chatin, is sUnded 
to, with the result that the author adheres to Us previously ex¬ 
pressed views pn the subject—views, moreover, supported bythoye 
of Payer, Sachs, Baillon, Van Tieghem, and others. Hie nature 
of the petals in Msivales in general 1« also touched on j tom et im e e 
these appear to be autonomous organs, while in other cases they 
seem to form part and parcel of the stamlnal phalange*. (For 
fruit of the Durioneae as an esculent, see Wallace, and ‘‘Treasury 
of Botany," art “ Duno.*’) 

Chemical Society, Nov. 19.—Prof. Odling, F.R.S., pre¬ 
sident, in the chair.—Dr. C. R. A. Wright read a paper on the 
action of organic acids and their anhydridea on the nature! elk* 
folds, Part IT., by himself and Mr. Beckett; being a oontinnttlon 
of that which he hronght before the Society at the last meeting. 
—Prof. W K. Gifford then made a communication On general 
equations of chemical reactions, proving mathematically, from the 
kinetic theory of gates, the generally adopted method for express^, 
ing chemical reaction* An interesting discussion ensned, after 
which the following papers were read -—On propionic coumario, 
and some of its derivatives, by W. H. Perkin, F.R.S. j On the 
composition of autunite, by Prof. A. H. Church ; and the action 
of bromine on pmtocatechuic acid, gallic acid, and tannin, by 
J. Stenhouse, F R.S. ' 4 


Zoological Society, Nov 17.—Mr. George Rusk, F.R.S., 
in the chair —The Secretary exhibited on behalf of the Rev. J. S. 
Whitmee an egg of ParrudiasUt paHficus , and an accompanying 
egg of the Samoan Porphyrio.—A communication was read from 
Sir Victor Brooke, Bart, containing some remarks on the identity 
of a certain deer in the Society’s collection, which hod been 
determined as Cervtu savannarum .—A series of eggs of Mega- 
podes (AftqapadiNj) transmitted by Mr. John Brazier, was exhi¬ 
bited These had been obtained from different islands of the 
Solomon group,—Mr R, B. Sharpe also exhibited some Mtga- 
porlcs’ eggs from the southern part of New Guinea.—Prof. Mivart 
read a paper on the axial skeleton of the Struthionldm, and 
pointed out that judging, by the character* of the axial skeleton, 
the hmeu presents the least differential type; from which Rhea 
diverges most on the one hand and Apteryx on the other) that 
the resemblance between Dromons and Casuarius is exceedingly 
close, while the oxisl skeleton of Draomis is intermediate between 
that of Cosnanu* and Apteryx ; its affinities, however, with the 
existing New Zealand form very decidedly predominating.—A 
communicstion was read from Maior H. H. Godwin-Austen, 
describing five new species of Hrheklor, of the sub-genua Plocto- 
pylis. from the Khan and Naga Hills, from Darjeeling and from 
the Burmese region.—Mr R. Bowdler Sharpe read a paper on 
the larks of Southern Africa, in which an attempt was made to 
reduce inlo order the numerous genera and species of this difficult 
group.—A communication was read from Dr. f. Andaman, point¬ 
ing out that hi* Macanu krunneut was truly distinct from Af. 
arctoidn of Geoffr. St. Hilaire.—A communication was read 
from the Count Turati and Dr T. Salvador!, describing a new 
Trogon of the genus I’haromacrus, proposed to be called P, 
xaHtho$atiir.—T>T. Albert Giinther read a description of • nsw 
species of kangaroo from North-west Australia, propoaed to be 
called ilalnatums aptrahs —Mr P L. Sclater read a notice of 
some specimens of the Black Wolf of Thibet, now or lately Using 
in the Society’s mtnngerie—Mr H. E. Dresser exhibted eggs 
of the various European species of Hypolais, together with those 
of Aervctpkalus strrperns and A. fahutru, and pointed out that 
these two groups (Hypolais and Acrocephalqs) approach each 
other in their eggs os well os in other characters, the two nearest 
allied in each group being Hypolau rama and Acroctphtdus 
paRutris —Mr W. T Blanford read a notice of two new Uro- 
mwiicine lizards from Mesopotamia and Southern Persia, pro. 
posed to be called Uromastlx murtdtptt and CnttrotratkAm 
loruatvi —A second paper by Mr. Blanford contained descrip¬ 
tions of two new species of ichneumon, and of a hare collected 
by Mr, F, Day in Sind, and nrw to tbe Indian fauna. One of 
the former and the hare were believed to be new to science, and 
were called Htrptsta femginetu and Leput dayanu;. 

Meteorological Society, Nov. 18.—Dr. R. J. Mann, 
president, in the chair.—Tbe President read a " Report canoerning 
the meeting of the Conference on Maritime Meteorology in 
London, August 31, 1874," which he had attended *1 the ream-' 
sentative of the society —At the request of the president, Mr. R. 
H. Scott gave a brim account of the recent meeting of tbe 
Permanent Committee of the Vienna Coo gras* at Utrecht—The 
tollpivixg papers w^re then read j—On the weather of tflirttfU 
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* R. Strachap, F.M.S —Table for facilitating the 
fog pf tj)e ffew-point observations of the dry and 
hermomcter*. by William Marriott, assistant secretary 
if tfais tabjf la, that it fires, for t^e difference 


Instead of tjrojn that of the dry, as is necessary withtl 
u* fat me j thus effecting a taring of time of m< 
third of that required by the ordinary ipethod —Oi 
damp which accompany cyclones, by " " 

cramby, f.M-S. 


Coffee Fungus (Ifemtlcm vastatrix) _ 

from a letter of Dr Thwaites on the same subject was read, in 
which it was stated that the periodicity of the worst phase of the 
disease had now been demonstrated, Flowers of sulphur, Dr. 
Thwaites thought, would be a useful but impracticable remedy 
•The filaments produced by the spores of Jfewilna penetrate the 
stomata of the leaf from the outside It was difficult before to 
unders*and what should determine the outbreak of the disease in 
certain parts of the leaves, the intermediate parts seeming to lie 
quite free from it —The Rev M J Berkeley showed roots of 
apple affected with A men can blight, l-'rto<oma lamgera —Pears 
were sent by Mr. H Webb, the cracking of which Mr Berkeley 
attributed to SptloetM pami, Fr.. which he regarded as a state of 
JMmmthaspormm pyromm —Dr. Gilbert coptnhuted,, on the 
pqrt of T. B. Lawes. F.R S , a note on the occurrence of fungi 
on the various plots devoted to experiments with different manure* 
on permanent meadow-land at Rolhamstead, Tiert*. The general 
conclusion appeared to be that fungi flourished tne best where 
the development of the grasses was Ihe least, and where the 
limited growth of these was dne to a deficient supply for their 
requirements of nitrogen or of potash, or of both The dry sub¬ 
stance of fungi appears to consist of from } to j of albuminoids, 
yet, as in the case of the highly nitrogenous leguminous crops, 
’direct nitrogenous manures, such as ammonia salts or sodium 
nitrate, do not seem to he specmlly favourable to their growth. 
The dry substance of fungi contains 8 to 10 per cent of ash, of 
which 80 per cent. Is potassium phosphate. Yet the greatest 
development of fungi was on plots on which, measured by the I 
reqnlrementa of grasses, potash was relatively deficient—Dr. 
Voelcker sta’cd that fairy rings occur <m poor jiastures, and the 
brat mode of extirpating them consists in the application of 
nitrogenous manures—Mr Renny thought that rank-growing 
gram was not nearly so favourable for the growth of fungi as 
old pasture or common. 

Entomological Society, Nov. 2 — Sir Sidney Smith 
Stnrwer*. president, in the chair —Mr. Stevens exhibited three 
specimens of Dttoprm pnlchA/a taken at Arundel and Deal 
Prof, Westwood remarked tjwt the late IJeiiknuit-Ceneral 
Henrscy had found this insect very destructive to gardens in 
India.—Mr Bom} exhibited specimens of rare Lcpidoptira; 
amongst (hem were Sesia ntltaformis (with yellow bunds), 
limxcadts wA/hs, Nola nlMnht, and Pternp/iarus rhodadarh'hn 
—Mr. Jenner Weir exhibited specimens of Mantis tWigiam, 
with some egg-case* taken by himself at Meran, in Tyrol - 
h(r. McLachlan exhibited a printer's block (such as is used for 
priptlpg posters), attacked hv a ipecics of Anofauim, and he was 
informed that the insect was causing serious damage to tbc 
printer’s stork. The wood wss believed to be pear-tree He had 
recommended soaking them in rarbolic acid and water.—Dr 
Sharp communicated “ Descriptions of some new genera and 
specihs of Pselaphidoe and Scydmrenidre from Australia and New 
Zealand.” He added some remarks respecting the importance 
of gaining a knowledge of the New Zealand fauna, and com- 
itypited on the probable extinction of many of the specie* at no 
very distant period.—Mr. Darwm communicated some remarks 
by Mr*. Barber, of Griqualand, South Africa, on the larva of 
KaptUo ntrtHs, and especially with regard to the colour of the 
papa In connection with the object* on which it was placed, it 
appearing to assume a protective resemblance to the leave* or 
other adjacent objects. A discussion took place between several 
of the member* as to whether, as suggested by Mr*. Barber, 
some photographic influences might be at work; but Mr. 
MeMola stated that no known substance retamed, permanently, 
the colour reflected on It by adjacent objects; but that there was 
M difficulty fat believing that larvae might become affected in 
Opiour by the colouring matter of the food-plant, since chlo¬ 
rophyll fa> «n unaltered condition bad been found in the tissues 


of green larvx.—Mr. Ogier Ward sept some notes on a spider’s 
nest found in a quarry at Poissy, near the Seine, with some 
remarks tfanwn by Mr. C. O. Waterhouse.—Mr. Butler com¬ 
municated , Descriptions of three new species and a new genus 
or Diurnal Lepidoptera from West Africa, ip the collection of 
Mr Andrew Swansy."—Mr C. O Waterhouse read “Notes 
on Australian Coleoptera, with ilc«cnptions of new species."— 
Mr. Kirby contributed a renew of Boisduval’s “ Monographic 
drs Agarixtideex, published in the Krone et htagasm dt Zoolo^t, 
1874 "—The Rev. R. P, Murray communicated “ Description* 
of some pew species of Butterflies belonging to the genus 
I.yc*Bn." 


Nov. 16.—J. W Dunning, M A., FLS, the vice-presi¬ 
dent, in the chair.—Mr Higgins exhibited some rare Speci¬ 
mens of Cetoniulm from Borneo, vit, JUmaptcnt Hn^imn, 
O. Jan son, and a remarkable Dynastiform insect, named by 
Count Castelmm U'eshtvatia llomttti; also two smaller speci¬ 
mens, which had been supposed to be females of the last-named 
species, but were more probably thore of an unknown species. 

The Secretary exhibited a collection of fine species of Lepi¬ 
doptera sent by Mr W. D Gooch from Natal for determination. 
—“1 lie Rev O Pickard-C'nnhndge sent a note on the curious 
spider’s nest exhibited at the last meeting It was unknown to 
him, and had it not been for a remark In Mr Ward’s letter im¬ 
plying that the nest he found Monged to a geometrical web, he 
should have conjectured that it was thejwork of an Agdena If, 
however, the nest was appurtenant to a geometrical web, it roust 
belong to a spider of the family Fpcirldes. He did not thipk the 
sand in the nest was at all designed as ballast, but as a protection 
from the rays of the sun and also from parasites Mr Smith 
remarked that the mud coating of the nest of Agetena brunnta 
did nnt preserve that specie* from parasites, as he had often bred 
a species of rnomachm from the nests and he believed, in 
those cases, the egg* were attacked before the mud coating was 
added.—Mr Champion exhibited some rare species of British 
Coleopten, vir, Apian Km, Abdera tngnttata, l.vmexyhm 
inrrale, Athaus subfttscus, Sdvanns smiths, and Apian saityii* 


Institution of Civil Engineers.^Nov 10 —Mr Thos. F„ 
Harrison, president, in the chair —On the Nagpfir Water-work* ; 
with observations on the rainfall, the flow from the ground, and 
evaporation at Nagpur j and on the fluctuation of rainfall in 
India and in other places,” by Mr Alex R Rinule, M Inst, 
CF. From a study of the records of rainfall at Calcutta, 
Bombay, Madras, Nagpur, Mauritius, Bar'iadoes, Adelaide, 
Ilolmrt Town, Cape Town, New York, Rome, Greenwich, 
New Bedford, U S , and Prague, the author deduced that the 
fluctuations were similar In kimi, and that they only differed 
slightly in -monnt. 

MANf IIKSTFU 

Literary and Philosophical Society, Nov. 3—Rev Win 
(i'iaUII, vice-president, in the chair—On the corrosion of 
liaiien hot-water cisterns, by Prof. JI K. Koscoe, F R.S On 
•m improvement of the Bunsen burner for spectrum nnalyxis, by 
Mr K. Kingdon, assistant in the Phvwcal Laboratory, Owens 
College. The student* in the Physical Laboratory of Owens 
College having occasionally experienced some difficulty in obtain¬ 
ing the spectra of some rail* with the ordinary Bunsen, through 
apparently a deficiency of preisure in the gas, it occurred to me 
that the amount of light even at this deficient temperature might 
In increased by multiplying the number of luminous points. 

1 hi* Is accomplished by broadening out the flame of *he Bunsen, 
that is, causing the gas to issue through a narrow slit instead of 
a round hole. We have, so far, only made a rough experiment, 
the slit being about l in long and J in wide. The result is, as 
expected, a more brilliant spectrum.—Some notes on Pasigrapby, 
by Mr Henry II Howortli. FS A — On the existence of a 
lunar atmosphere, by Mr. David Winstanlcy. 

Glasgow 

Geological Society, Nov. 12.—Mr A. E. Wlinsch, vice- 
president, m the chair.—The Chairman gave a preliminary 
notice of an interesting discovery which had recently been made 
in Arran, during a joint exploration of the northern part of the 
island, in company with Mr James Thomson, F.G.S. In 
the course of their examination of those large masses of red 
sandstone adjoining the carboniferous senes of Arran, whose 
age and geological position have hitherto been doubtful, 
they carpc upoit a bed of conglomerate of highly glacial 
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aspect, enclosing angular fragments el various schistose, ad I 
canto, and limestone rocka, and in the latter Mr Thomaon 
detected the famtlfav aspect of carboniferous shells and 
corals. Haring once obtained this doe, it iras not diffi 
colt to find other beds at higher and lower levels, containing 
alwitlar traces of carboniferous fossils, thus fixing these mas*,i 
sire beds of sandstone as undoubtedly of Lower Permian 
age.—Mr J Young FGS, read a joint paper by himself I 
and Mr David Robertson, F G S , on the Polyzoa and other 
minute organisms found in the carboniferous limest me shale at 
Hainmres, East Kilbride.—Mr D Bell described some remark 
able glacial mounds seen in the neighbourhood of Balquhldder 
on the line of railway between Callander and Killln, At Kinsg 
Lubnaig and Callander Mr Bell next cilled attention to 
another senes of mounds presenting similar features, which 
occur in the ‘ 1 side-glen ’ called Glen Buckle, or the Calair 1 
Bum, that opens out southward from Balquhldder and leads oa 
to Glenflnlas in the Trossachs. He then referred to some points 1 
connected with the silting up of lakes, as presented by Loch 
Lubnaig and Loch Voil, which were once in all probability 1 

Boston, U S [ 

Natural History Society, March 4.—The president in the 1 
chair —Mr Bouvd introduced the subject of Dr Genth s theory 
of the raetamorpliism of corundum, which has lately been pub 
lished, and explained the meaning of the terms metamor 
phiam and pseudomorphism aa used in mineralogy —Dr 
T Steny Hunt then spoke on Dr Genth s researches on corun 
dam and ita associated minerals. The speaker while praising 
the industry and chemical skill displayed m the paper of Dr 
Genth, insisted upon the importance of some clesr lefinilions as 
to replacement alteration, and association m the mineral king 
dom, for (he lack of which he conceived the learned aulh jr in 
common with many othcri had fallen Into errors, and had been 
led to conclusions wholly untenable lie then explained the 
nature of jiseudomorphs. He had not only carefully stud ed 
Dr Genth’s paper, but through the courtesy of that gentleman 
had examined with him the extensive collection of specimens 
upon which the conclusions announced by Dr Genth had been 
baaed, and while bearing testimony to his accuracy and sk 11 as 
a chemist and mineralogist, maintained that all of the pheno¬ 
mena in question were nothing more than examples of association 
and envelopment. All the facts regarding the corundum 
bearing veins described by Dr Genth have their parallels in 
the granitic veins with beryl and tourmaline so com non in 
Montalban, or White Mountain rocki of North America, and 
in the calcareous veinstones, with apatite pyroxene phlognpite, 
and graphite, of the Laurenlian rocks both of which classes of 
veins have elsewhere been described by the author 
1 ARM 

Academy of Sciences, Nov 9 —M Bertrand in the chair 
—A telegraphic despatch from M Janssen, announcing the safe 
arrival of the Transit of Venus Expedition at Nagasaki was read 
—M. Alph, de Candolle presented a copy of li 1 Report for 
1873 74, published ns president of the 1 Itysteal and Natural 
History Society of Geneva.—The following papers were read t— 
Researches on the dissociation of crystalline salts, by MM PA. 
Favre and C A. Valson —Method employed In seeking the sub 
stance the most efficacious against Phylloxera at the viticultural 
station of Cognac, by M Max Cornu.—Memoir on the secular 
inequalities of the major axes of the planetary orbits, by M Etrnlu 
Mathieu —On some geometrical constructions applicable to 
min on and lenses, by M. J Lissajous,— Preparation and pro¬ 
perties of dloxymaleic acid, by M E. Bourgoin. This acid is 
prepared by beating Kekule s bibromomaleic add with silver 
oxides and water— 

C,H,Br, 0 . + aH, 0 , = aHBr + C,H 4 0 „ 

The new add is colourless* crystalline, soluble in water and 
alcohol, hardly soluble in ether It presents the triple character 
of a dibasic acid a diatomic alcohol, and an unxaturated add. 
Its isomer, ‘ tricarbontc add obtained from cyanoform, is a 
tribsilc ac d —Trial of companion between the pnndpal systems 
of aerial navigation, by M Duroy de Uriugnac —On the volca 


—On the laws 'of the vibratory motion of tuning-forks { 
second note by M. E. Mercadler —On eUctmststle induction 
currents, by M. Neyrenent—Action of the electric cana* 
on the organs of sensation, by Dr T L. Phlpeon.—Reply 
to recent note by M Center on supersaturatkm, by M Leooq 
de Bowbaudran.— New observations relating to the chatter 
compass, by M E. Duchemin.— Bisulphide of carbon and 
mtnc oxide lamp ) application to photography, by MM B. 
Delachanal and A Mermet The photographic intenalty of this 
lamp is stated to be superior to that of magnesium, to be twiee 
as great as that of the oxyhydrogen light, and three times as 
great as the electric light. Unlike the electric and magnesium 
lights, the flame is steady and not liable to sudden extinction.— 
On the chemical nature of the substances which in the organism 
give the cross by polarisation by MM Dastre and Morat —Note 
relating to the inundations of the valley of the Po in 1872, by 
M Dausse.—At the beginning of the meeting M Le vender 
presented to the Academy chaps, xlx and xx of his " Re- 
cherches Astronomlques, and a complete theory of the motion* 
of Uranus. 

Geographical Society, Nov 4.—M Delease, president.— 
The Secretary announced that the AbW Petltot, a missionary 
who has explored the Mackenxie River, has prepared a map of 
that little known region — A leitar was read from M de Lessens, 
who stales that he has by no meins given np the project or n 
1 rans-Astatic railway His son has been exploring the Hima¬ 
layas, and reports on the different routes by which the iron rood 
could be earned.— M Fouchcr de Garni presented the Society 
with a copy of hit work entitled Lcibn tz and Peter the Great” 
The author admits out three geographical discoveries which he 
declares are due to Leibnitz, lie shows that it was by hit advice 
that Peter the Great sent out the ezpedition under Behring, 
the discoverer of the strait which bears his name 1 he author 
also mentions three memoirs by 1-etbnitz on the determination of 
longitude according 10 the variation of the compass, a dlscovenr 
with which Gauss was credited nearly a century later —M 
Simonm gave details of a journey which he made through the 
north of the United States, and especially in the region of the 
Great Lakes 


BOOKS AND PAMPHLETS RECEIVED 

Brit s I —A Course of Qual tat ve C henued Analysis Wm. G Valentin, 
new ed I on (J end A Church II) — Histology end H sto-Chem stry of Hu 
HeuinihFrey 1 ronslat d by Arthur E I Barkor (J and A Churchill),— 
Pom lortvary Entoraustraca of Scotland G S.Br dy UMZ.3. Kev H.W 
Crowkey ICS and Pav d Robertson, F C S Palaeontological Society). 
— Bjcons Thoiahts, Philosophl^l and Med cal John Uowson, 

(H K Lewis) Erasmus Darw a John Ddwmhi M D (H K Lewis).— 
Journal of the Society of 1 elegraph Eng neers Major Frank Bo.toa and 
Geo, t Preece (Upon).—Denial Pathology and Surgery S J A Setter 
MB F R s (Longmans) Doctrine 3 Fnergy P P Heath M.A. 
(Cong nuns)—Manchester Historical Recorder (John Heywood Man- 

Amir can —Report or tl e Commissioner of Agriculture, 187a (Washing 
too U S.J—Bullet n of the Buffalo Society of Natural Sciences (Woirea, 
Johnson a d Co. Buffalo D S )—Catalogue of Planis (Army Departmeac 
Washington, U S )—Report ofO uhhological Specials isfWainingtpo, U S) 

Furrign —Coun de dialogic Coaporic Stu islous Meumer (Flreua 
Prdot and Co )—Estwrimeatslphystk Dr Adolf F WelnholdfLeipog)— 
Deal Stud Fistctd Ambrogio Kustn en(Folumo) — Uber die AbhXngigkeU 
des Kluuauu.hen characters der Windei Dr W Ktippen iSc Peters¬ 
burg) 


Its isomer, • tricarbontc add obtained from cyanoform, is a 
tribasicac d —Trial of companion between the pnndpal systems 
of aerial navigation, by M Duroy de Briugnac —On the volca 
ooes of the Isle of Java and their relation with the pentagonal 
ridge, by M. Alexis I errey —Studies relating to Phylloxera. 
Expulininfa VMric on branches of vine* immersed la water 
hojdioff various substances in solution, by M A Baudrimont.— 
A letter from Mime. Janssen wes read giving details of 
the effects of the recent typhoon at Hong Kong —On a 
f rmula for transformin’; elhptlc fu c ions, by M Bp w hi 


Thr Second German Arctic Exvrd t ok (WM llbutr * ti ** i ) < 
Draysoi s Psoras Motion or the Fixed Stars " Etc. < 

Our Boon Smelt i 

L»tt*r» to the Editor .— 

RovrI Agnculturid So oetv and the Pouto Diseass —Prof W T 
i h tint. ton Dyke. F L S I 

Zoological Gardens, Regent s Park.— Viator C. Traill I 

Note on the DavxLomsNT or the Columella Aunts in tub 
Amphibia. By Prof T H Huxut F R.S. I 

Oh M rag*, II By Prof J D Evbrett DCL (WUk Ubatn- 

On the Grog rash cal Distribution or the Fallow Dxu nr 
Prisbnt and in Past Tuts. By fa H Jrittklrs. j 

Thr Late Sir William Iardinr I 

Lxctl'rxi to Women ok Physical Scixncx, II I 

Sc xnt inc Serials * 1 
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SAXBY’S « BIRDS OF SHETLAND" 

The Birds of Shetland, with Observations on their Habits, 
Migration, and Occasional Appearance By the late 
Henry L. Saxby, M D, of Balta Sound, Unit Edited 
by hla brother, Stephen H Saxby, M A. 8vo., pp 
398, eight plates (Edinburgh 1874.) 

J UST as no country can show such a number of works 
on Ornithology as our own,* so no branch of our 
fauna has received anything like the same degree of atten 
tion, which the existence of such works implies, as birds 
These works are of various grades of excellence, as might 
naturally be expected, but there are few that do not contain 
more or less valuable matter, and none that can be safely 
neglected by ornithologists , while some, as Mr Steven¬ 
son’s u Birds of Norfolk,’ Mr Gray’s “ Birds of the West 
of Scotland,” and of course Thompsons "Birds of 
Ireland,” rise to a very high order of ment The book 
now before us—the late Dr Saxby’s “ Birds of Shetland,” 
—does not, indeed, nearly reach the standard of those 
just named as a whole, but in some respect! it docs not 
fall for below it, because the locality of Itself gives an 
Importance to the subject which no Imperfections can 
Impair—and the work certainly labours under several 
manifest and serious defects. It will be enough to 
mention three of them. First, there is the deplorable 
fact of the author’s premature death, and the posthumous 
publication of his book consequent thereupon , for though 
his brother has doubtless done all in his power to dis¬ 
charge the duty of editor—and, let us say at once, has 
done this very creditably—the want of an author’s final 
supervision is a severe injury to any work. Secondly, the 
author seems to have had to depend almost entirely on 
his own resources. In any but the very smallest district, 
it is nearly impossible for one man to know the whole of 
it, and this is quite impossible, even after a twenty years 
residence, m a group of islands like the scene of Dr 
Saxby’s laboqn. He himself lived in the most northerly 
of those which are inhabited, and his connection by 
marriage with the influential family of Edmonston- 
which has produced so many gifted members—no doubt 
gave him unusual facilities for becoming acquainted with 
the peculiarities of Unit, but his professional duties in a 
great measure tethered him to one spot, and hindered 
him from carrying on his investigations in the more 
southern islands as he unquestionably would have 
liked to do. Thirdly, the author does not seem to have 
frilly appreciated what the duties oi a local naturalist in 
these days are Twenty years ago even this book would 
have attained for him a very high rank among his 
brethren, but times have changed. So great is the ad 
vaace in all branches of biology, that what then passed 
for the best of work is now far behind the age. The 
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tl and tsarina out of coeudention the dUTmace b txttnt of the 
1st, than Cuba little doabtnt to the tido on which tho numerical 
a. It !• true that in Prof. Oiebela Thtaaunu Onulbolo^o-tho 

SBJ“i©Sr*_ 

■Sals baaa txtnriwtd by that loaned ceapUat at all u dowdy as the 

Vol XL—No. s66 


British ornithologist has become a more highly educated 
and better-read man than he was, and, what is more to 
the purpose, a man of wider views He must not only 
know what are the general wants of his science at pre¬ 
sent, the problems which require solution, but, to take a 
good place, he must know also much mo e of what is 
being done by his neighbours than most of our forefathers 
in the pursuit cared to trouble themselves with. Lacking 
such knowledge as this, he is apt to miss the bearings of 
observations of the most interesting kind, and he is sure 
to be tediously minute upon matters which might or 
would have rejoiced his bird fancying predecessors, but 
are of small moment to bis contemporaries. 

We do not write these words without pain. Every 
allowance must be made for the gentleman who secluded 
himself in the most northern of the British Islands, but 
many a man so placed would still have formed or kept 
up such an intercourse with the centres of thought and 
investigation as to enable him to be on a level, as to their 
results, with the best thinkers and investigators. Shet 
land, nowadays, in regard to communication, is hardly 
further removed from Edinburgh (or, for the matter of 
that, from London) than Selborne was In those of Gilbert 
White Yet we find that White was in the front rank of 
the naturalists of his time, corresponding freely, frequently 
and on equal terms with the acknowledged heads of his 
vocation, testing by his own experience all that he 
learned from them, and moreover, all that waa known of 
the labours of foreign naturalists. Mannus hand impar , 
he criticised alike Linrueus, Scopoli and Kramer, Ray, 
Derham and Stillingfieet, and his criticisms are still 
defensible. Now, there is no evidence that Dr Saxby 
did anything of this kind—an examination of his book 
gives no Intimation that he was at all aware of what sub¬ 
jects were moving his brother ornithologists, whether at 
home or abroad. Most of his observations as they were 
marie were transmitted for publication to a periodical 
which has been the delight of bird’s-nesting and moth- 
pinning schoolboys, but, except in encouraging a taste 
for natural history among amateurs, it has been remark¬ 
able for persistently checking its scientific study We 
do not of course blame Dr Saxby for not occupying him 
self with species-splitting, nomenclature and such like 
refinements. They are only to be indulged in with 
profit by such as have ready access to museums 
and libraries, and are possibly not worth half the 
trouble that is taken about them by men who enjoy those 
fa <-illtie«. But there were numberless subjects which were 
within his grasp, and yet are entirely overlooked by him 
We may instance the many contested points as to the 
assumption of certain plumages by certain sea-fowls. A 
keen observer so favourably situated as Dr Saxby, one 
would think, would have thrown some light on such 
questions. One of them relates to the various garb in 
which the bird, commonly known as Richardson’s Skua, 
present! itshif. The specie* « abundant, as everyone 
know!, In the Shetland seas, but not a word it vouch¬ 
safed to bring us nearer to an understanding of the 
matter We are told, indeed, that parti-coloored birds 
and whole-coloured buds can be distinguished from the 
tune that they are in the nest, but that natch some of us 
knew before, either from our own experience or the testi¬ 
mony oi others. Puzzles too, which, though perhaps 
r 
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seldom discussed in public, have oftenbeen debated when 
two or three ornithologists are gathered together, are 
equally left without a word, while a word from Dr Saxby 
would have been of the greatest value Among rich u 
that of the growth of the Puffin’s monstrous bill WW 
have a very well told tale of the author’s visit to a Puffin- 
warren on Hermaness, but it is just such an one as any¬ 
body not a naturalist would write, and contains nothing 
that dosens or scores of British ornithologists did not 
know before Again, we may instance the migration of 
birds. An observer in such a look-out station as the 
extreme north of Shetland might, one would think, have 
furnished an infinite number of facts bearing on this un 
portant and perplexing question Dr Saxby contents 
himself with telling us when certain species come and 
go—very valuable information, no doubt, from so com¬ 
petent an authority j but as to the application of such 
facts, the impression they made as a whole upon his 
mind, their relation to similar observations in other 
places, not a word, so far as we can find, is said Some 
of the Shetland migrants, we happen from other sources 
to know, touch the islands as their extreme western, 
others as their extreme eastern, limit, but this is all one 
to our author, who docs not seem to care whence the 
wanderers come or whither they go , they are regarded 
by him as “ the wind that bloweth where it llsteth ” 

But enough of this unpleasmg task. With the most 
sincete regret for Dr Saxby's misfortunes and untimely 
fate, and a henrtfelt sympathy with those who have to 
mourn his loss, we are compelled to say so much The 
old adage de martins is very well in its way, but when we 
have him termed by reviewers “one of the first of our 
ornithologists,” his book “ a most valuable contribution 
to the ornithology of Great Britain,” and all the rest of it, 
we must, if we speak at all, speak the truth We could 
count at least a score of British ornithologists who, had 
their lot been cast In the Shetland Islands, would probably 
have done much better, and would certainly not have been 
contented to do so Ultle His intellectual and scientific 
capacity is reflected In his editor, who sees in the 
conductor of a popular magazine one “ who has for so 
many years sat at the focal point 1 of ornithology—a 
metaphorical expression to which many meanings might 
be attached, one of which (though obviously not that of 
the vtriter) is that a focus may be found on a blank surface 
which receives rays of light and does not return them. 
The “Birds of Shetland” is a book of fair mediocnty 
The next faunist, whose work we may be called on to 
review, will, we hope, take warning by its deficiencies, 
though for truthful observation—strictly limited, we must 
say, to observation—he cannot have a better model than 
Dr Saxby More, however, is expected of a faunist in 
these days. 


MARSH’S “MAN AND NATURE • 

The Earth as Modified ty Human Action A new 
edition of “ Man and Nature ” By George P. Marsh. 
(Sampson bow and Co., 1874.) 

A MONO the varied forms of energy by which the cease- 
Me* changes of the earth's surface are produced— 
subterranean heat, an-, ram, frosts, rivers, glaciers, the 
•la, and the rent— the geologist requires to include as a 


not unimportant agent, Life, both vegetable and animal. 
Some of the ways in which plants act in augmenting or 
retarding the operation of the inorganic forces are familiar 
enough H erw often, for instance, do we aee the trails of a rum 
which have been split or cast down by the growing roots 
of some sapling tree whtch has found a footing in their 
masonry The frosts and storms of winter would have 
levelled the walls m the end, but their action has been 
anticipated by the tree Again, as an everyday example 
of the opposite kind of action, we may take the way in 
which the matted root* of trees which grow along the ’ 
alluvial margin of a river serve to bind the loose sands 
or clays of the bank together, and retard the wasting 
effects of the current. Animals, too, have their own wajra 
of effecting similar results, as every observant rambler in 
the country can testify Moles, rabbits, and other bur¬ 
rowing animals lay bare the soil to ram and rivulet, and 
where they carry on their operations in loose materials 
liable to be dispersed by wind, as for instance on the 
sand dunes by the sea, they may lead to the destruction 
of much valuable land under the drifting sand which they 
have uncovered If we travel into other parts of the 
globe wc find other and better examples, as in the dams 
of the bcavifr and the reefs of the coral polyps Less 
easily definable, but probably far more important, are the 
influences of life upon climate , for although the distri¬ 
bution of the fauna and flora of any region is in great 
measure regulated by climate, it is no less true that 
climate is modified by the flora, as is shown by the desic¬ 
cation of countries which, once green and fertile, have 
been stripped of their woods 

So long as man remained in the savage state his influ 
ence resembled, and m some respects fell short of, that of 
the terrestrial animals who were his contemporaries He 
felled a tree here and there, and when he had learned the 
use of grain, turned moorland into rude fields for culture. 
But his warfare lay not with the inanimate surface, but 
mainly with the beasts, fowls, and fish on which he chiefly 
depended for food and clothing With the slow develop¬ 
ment of civilisation bis influence as a geological agent 
has steadily increased, until now It must be ranked in the 
first class of the forces by which the surface of the land 
is modified The time is yet too short during which 
accurate registers have been kept to admit of any very 
precise determination of the amount, sometimes even of 
the nature, of the changes effected by human action But 
enough has been recorded to justify the attempt to indi¬ 
cate at least the general tendency of man’s operation*, 
while at the same time tolerably definite information 
exists regarding the results of some of his interferences 
with the ordinary economy of nature In tome respects 
man’s influence is antagonistic to nature’s usual modes of 
working, but of course, viewed broadly, It cannot do more 
than alter the balance of forces, giving to some a greater 
and to others a less share of work than m a natural state 
would be accomplished by them. 

Mr Marsh's “Man and Nature,” published eleven 
years ago, was the first attempt, at least in English, to 
take a general view of this subject from a wide bultf of 
reading A work of research and generalisation from the 
labours of others rather than of original observation, H 
called attention to a field of Inquiry too Httfe rfMvtfted 
I by geologists. In fact, to kt tdWehcc we may ftttii pM» 
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bnbflity ascribe the greater pro*ninence 7r ntnr given in 
treatises of Physical Geography and Geology to the 
geological aspects of man’s position on the globe. A 
new edition shows that the efforts of the author have not 
been wholly unappreciated here by that general reading 
public, not of professed savans, but of educated, observing 
men, to whom they were addressed He must be gratified 
also to find that as his materials were in large measure 
derived from the observations of foreign writers, his 
work has met with a special measure of notice and ap¬ 
proval on the Continent It is frequently cited by recent 
French and German authors in Physical Geography and 
Geology, and a special Italian edition of it has lately been 
published under the author’s supervision. 

Of a book which has now established its position it is 
not necessary to say anything by way of criticism. This new 
edition has been somewhat enlarged, but the tame division 
of subjects is retained. The author, who besides being 
familiar with the characteristics of large tracts of his own 
country, the United States, has travelled extensively in 
Europe, brings his work abreast of the most recent disco¬ 
veries and conjectures. The extent of his reading, remark 
able enough m the first edition, is evinced again in this new 
issue He seems to have come across the most out of 
the-way blue book of the most out-of the-way kingdom, 
and it has yielded to him some apposite illustration or 
suggestive fact And even though we may be disposed 
to admire more the wonderful industry of research than 
the judgment in the selection of evidence, we cannot 
read even the most doubtful bits of testimony cited and 
commented upon without being made to think about what 
we may perhaps have noticed ourselves but never really 
reflected upon before. And there could hardly be a 
greater merit in a book than this. As to the change of 
title m this new edition, we are inclined to think it a mis 
take, for two reasons. In the first place, it is not m itself 
so good a title as the first and m the second, the 
changes m the present edition are not sufficient to 
warrant the dropping of the name by which the book is 
generally known This, however, is a small matter, and 
will not, we hope, damage the progress of a treatise which 
certainly ought to be one of the standard works of reference 
in the library of every well educated Fnglishman 


BRINKLFY S ASTRONOMY 
Bnuklty's Astronomy Revised and partly re-written 
with additional chapters, by John William Stubbs, 
D D, Fellow and Tutor of Trinity College, and Francis 
BiUnnow, Ph.D, late Astronomer Royal of Ireland 
and Professor of Astronomy in the University of Dublin 
(London Longmans and Co, 1874.) 

R. BRINKLEY’S treatise on elementary astronomy 
of which this is a new and revised edition, has been 
for many years one of the recognised text books provided 
for the ns* of Trinity College, Dublin We believe, how 
ever, that it is a work comparatively little known out of 
Ireland, and prtfbably many English astronomers were 
not aware of ha existence till Its reappearance, in a new 
drew, under die aide guidance and direction of Dr Stubbs 
gad Dr Brttnaow, by whom the present edition it re- 
viaed, sainted, and partly re-written. Its popularity aa 


a text-bode will doubtless be no longer confined to the 
lister Island } for this treatise, although elementary In its 
character, contains such clear and concise explanations 
of some of the principal problems in astronomy, that Its 
intrinsic ment alone will probably find for It a place 
among the choice volumes of every astronomical student, 
and also on the shelves of every astronomical library 
We do not sav that this “ Astronomy ” is all that can be 
desired, nor will it obviate the necessity for the employ 
ment of a more elaborate work on practical astronomy 
where extreme accuracy is required in the reduction ot 
observations, but it does on the whole explain the diffe¬ 
rent problems In a clear and easy manner and m popular 
language, without sacrificing those details which are 
necessary for a proper elucidation of the different 
problems We should, however, have been glad if a 
more detailed account had been given of some of the 
subjects treated upon, especially in the chapter describing 
the instruments usually employed in making astronomical 
observations. The methods of determining the instru¬ 
mental adjustments arc sufficiently explained but it would 
be of great service to amateur astronomers if examples 
had been given of the complete reduction of both men 
dional and equatorial observations, a kind of information 
rarely to be found m detail m astronomical treatises 
The name of Dr Bnnklcy involuntarily carries us back 
so far into the history of modem astronomy that a doubt 
existed in our mind, before opening the book, that an 
astronomical treatise originally prepared so many years 
ago, even by so distinguished an astronomer, must neces¬ 
sarily retain much of an antiquated character, either in 
arrangement or material 1 hanks howeier to the great 
practical knowledge of Dr Brinkley, and to the editorial 
labours of Dr Stubbs and I)r Brunnow we find the 
science is represented as accurately as if the work had 
been published now for the first time In the days ot 
Dr Brinkley directors of observatories did not consider 
it their duty to reduce their observations with that com 
pleteness which we are now accustomed to see. It was 
not till the present Astronomer Royal, Sir George Airy, 
was appointed to the direction of the Royal Observatory 
that the numerous observations of the moon and planets 
made at Greenwich since 1750 were reduced upon one 
uniform system, and of sufficient accuricy to be made 
available for the correction of the elements of the lunar 
and planetary orbits Under these circumstances many 
of the principal astronomical constants were not suffi 
ciently determined in the early part of the present ccn 
tury, especially of those relating to observing astronomy, 
to admit of the production of a practical handbook in so 
satisfactory a manner as it the present day but In all 
that was essential for the proper comprehension of the 
general planetary and lunar motions no one had greater 
qualifications for such a task than the learned Bishop of 
Cloyne, who had himself, in addition to other researches 
on retraction and parallax, investigated the value of the 
constant of aberration from observations made with the 
8-ft. circle at the observatory of Irbnty College 
This introductory treatise is founded on a senes of 
animal lectures on astronomy delivered by Dr Brinkley 
before the undergraduates of Trinity College during hit 
occupation of the Andrews Chair of Astronomy in the 
University of Dublin At the request of the College 
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Board these lecture* wen afterwards published, and 
they have since formed an important portion of the course 
of study required for the College examinations. For 
some tone it was universally felt that the book was not in 
keeping with the advanced state of astronomical science, 
and that a new and revised edition was necessary For 
this purpose, the authorities of Trinity College, who natu¬ 
rally have a traditional respect for this treatise, were 
fortunate in securing so accomplished an editor as Dr 
Stubbs, and the co-operation of so distinguished an astro¬ 
nomer as Dr Briinnow 

Seekers after the romance and history of astronomy 
will find in this volume few facts recorded in this interesting 
branch of the science, which the editors have apparently 
rightly considered as forming no part of a college text¬ 
book, for “ the student who has made himself so well 
acquainted with astronomy as to find its history interest 
log will easily procure for himself, from a variety of 
authors, all the information he can desire ” There is 
also a very limited amount of description of the physical 
aspects of the larger planets. We rather regret this 
omission, although there may be reason for doing so, for 
we believe that the book would have been more generally 
attractive and useful had some of the results of the 
numerous modern observations of the physical features 
of Mars Jupiter, and Saturn been given. This treatise 
contains, however what is far more valuable in a text 
book, and which is often slurred over in many popular 
astronomical works of much higher pretensions, clear 
and concise explanations, accompanied in many instances 
with the formulae of reduction, of various astronomical 
subjects. Among them we may name the theories of 
refraction and parallax, the phenomena depending on a 
change of position on the earth s surface, the motions of 
the moon and planets in their orbits, eclipses of the sun 
and moon, the application of astronomy to navigation 
and geography, the figure of the earth, the masses of the 
sun and planets, &c. A very fair description of the con 
structlon and use of the transit instrument, mural circle, 
and equatorial is also given, sufficient in fact to enable a 
non practised but intelligent observer to understand easily 
the necessary adjustments required in the use of these 
instruments There is an omission, however, though we 
could scarcely expect to find it inserted, as the method Is 
only adopted in a few of the principal observatories, but 
a notice of which we are inclined to think would have 
been acceptable to many, and would doubtless increase 
the value of the section on astronomical instruments. 
We refer to the method of automatic registration of 
transits on a chronograph, Instead of recording them by 
the ordinary or “eye and ear 0 method. It is true that 
the usual manner of making a transit is sufficiently ex 
plained, but as the chronographic registration is now fre¬ 
quently adopted in the determination of the differences of 
terrestrial longitudes, as well as in the ordinary registration 
of transits, we shall always be glad to see a description of 
the chronograph in every treatise on practical astronomy 
Besides considerable alterations in the arrangement of 
die subjects and additions to the text made by Dr Stubbs, 
Dr Briinnow has contributed new chapters on the phy¬ 
sical constitution of the sun and heavenly bodies, on 
discoveries made by means of the spectroscope, on the 
proper notions of the fixed stars, and on the general 


advance of stellar astronomy We need not remark 
more on these chapters than that the great astronomical 
reputation of Dr Briinnow is a sufficient guarantee of 
their accuracy, and to observe that the principal results 
of the recent researches are given in a concise form, 
which makes these chapters most interesting as well as 
valuable reading 

We have hitherto given to this excellent treatise an 
almost unqualified approval, but there are one or two 
points of no great moment which we should like to see 
corrected in a future edition. Nothing offends the eye 
of an astronomer more than to see in an astronomical 
text book errors in the orthography of well known proper 
names. We have detected a few of such errors which 
ought to have attracted the attention of the editors if 
not of the printer “ Flamstead* for FlamtUtd might 
reasonably be passed over m silence, but when we see 
“ Faumalhaut ” printed for Fomalkaut, “ Fourcault,” more 
than once, for Foucault , “ Leomis ' for Loomu, “ Mas- 
keline, more than once, for Maskelyne, we cannot avoid 
feeling a pang of regret that m an educational work on 
the science such inaccuracies should have been allowed 
to pass. Again, it is unfortunate that greater care was 
not taken to correct the distances and magnitudes of the 
members of the solar system, depending upon the recent 
alteration of the value of the solar parallax, especially os 
the new value of the sun s distance in miles is frequently 
given. The old value in miles for the velocity of light 
per second, 192 ooo, might also have been corrected for 
the same reason. On page 152, the value of the solar 
parallax determined from Foucault’s experiment is 8' 86, 
not 8” 942, this latter value being sensibly the same as 
that determined finally by Mr Stone from a comparison 
of the Greenwich observations of Mars at the opposition 
in 1862, with the corresponding observations made by Sir 
Thomas Maclear at the Cape and by Mr Ellery at 
Williams town, Australia 

Notwithstanding these few slight drawbacks, we do not 
hesitate to recommend this most excellent treatise, which 
is moderate in price, to all who are interested in astro¬ 
nomical observations and in the progress of astronomy 


OUR BOOK SHELF 

A Peep at Mexico By John Lewis Geiger, F R.G S 
(London Trubner and Co., 1874.) 

Mk Geiger's book is chiefly devoted to a description of 
the not well known country westward of the town of 
Mexico, The route of his journey was from Manxanillo, 
on the coast of the Pacific, mA Colima, Zacoalco, Guada¬ 
lajara, Guanajuato, and Querdtaro, to the capital 
The book gives but a “peep 0 at Mexico, but it is 
a very agreeable one j for, not entirely relying on his 
pen to describe what be saw, the author photo¬ 
graphed en route, and forty-five views illustrate his 
book. Although the people, their habitations, sad their 
ways, are the principal topics on which Mr Geiger 
writes, yet here and there he gives glimpses of the 
natural history of the country For example, the first 
part of his journey from Mantanfllo was along the Laguna 
deCuyutlan, which runs parallel with the shore, separated 
from the ocean by only a narrow strip of hud. “ It is 
almost completely enclosed by mangrove jungle, which 
overruns the banks and creates numerous islets by kb 
growth where the water is shallowest. Them Is »o 
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variety m the vegetation , mangrove* monopolise all 
availame space ” The stagnant waters he describes as 
covered with a brownish green slime, disturbed occa 
tionally by an alligator 

“Some spots were literally crowded with numerous 
varieties of ducks and teal. Their cackling would 
often alarm a company of huge white cranes, quietly con 
granted on a sandbank 

“On the floating islands, proud storks and sedate 
melancholy herons were engaged in catching and con 
Burning their breakfast, whilst every nook of the mangrove 
thickets, every shallow in the lake, every log of wood on 
the water, was tenanted by all manner of birds, including 
alike the busy wagtail, (he grandfatherly pelican, and the 
stately flamingo. As we cut the placid waters, a brace of 
neat sand pipers or a swift kingfisher, scared by the snort 
of the engine, would suddenly emerge from the margin 
of the channel, and, darting ahead, be again frightened 
into the air almost before they had settled 

“ Soanng in graceful circles far overhead, a variety of 
hawks view the scene from aloft, ready to pounce upon 
whatever appears an easy prey, whilst thousands of dark- 
blue glittering swallows burry from island to island, 
feeding plenteously on the myriads of insects that hover 
above the water ” 


The vegetation near Colima is thus described — 

“ The trees are not laige, but are so Interwoven as to 
form impassable bameri, even apart from the bushes and 
shrubs that spring from every spot of vacant ground 
Hundreds of creepers ding to every trunk, and twine 
round every branch, connecting by a thousand wiry 
threads, thickets, shrubs, and cacti—a massive bulwark of 
profuse vegetation, through which the axe alone can hew 
a way The huge Organo cactus, with its tree-like stem, 
often aft. in diameter, and 10ft to 15ft. high, sends up 
its stiff, straight branches to a height of 30 ft or 40 ft from 
the ground, whilst the smaller species mingle in thousands 
with the shrubs and bushes nearer the earth. Wherever 
the creepers may have neglected trunk or bough, prolific 
parasites, gay alike with taper leaf and gorgeous blossom, 
hasten to perform their part in this fairy work of nature 
The flowers have little scent, but their profusion of white, 
yellow, and red, blended with the countless shades of 
green, charm the eye with tints as various as they are 
magnificent" 

Beyond the fact of mentioning lava near Colima, Mr 
Geiger has made no attempt to give any geological infer 
mation, and the principal physical feature noticed is 
that the country is much broken up by barrancas, narrow 
ravines, which sadly interfere with the making of straight 
roads The book is full of interesting information about 
social life 


LesRoses —Histoire Culture Description ParHippolyte 

i amain ct hugfene Forney, preface par Ch Naudrn 
0 chromolithographies d apros nature, par Grobon 2 15 
edition (Paris J Rothschild.) 

LIKE so many of our garden flowers, the history of most 
of our cultivated varieties of the rose is involved in 
obscurity A few species, as Rosa centifolia (the Cabbage 
Rose), gallica , damasetna (the Damask Rose), moschata 
(the Moss Rose), lutea (the Yellow Rose), have retained 
their distinguishing characters , but the majority of the 
florist’s flowers are the result of hybridisation or variation, 
in which nil trace of their nativity is lost The same is 
the case also in Western Asm, the rose which yields the 
famous attar of roses being of very doubtful origin, 
probably a form of R dautasccntt In the work before us 
we have a history of the cultivation of the rose, followed 
by a description of the various species and varieties, with 
their geographical distribution , an account of the various 
modes of cultivation, and a history of the diseases and 
insect enemies to which it is liable—all embellished with 
very beautifully executed woodcuts. The greater part of 


this handsome volume is occupied by sixty chromolitho¬ 
graphs of well known roses, which are triumphs of the 
engraver’s art The colours are so truthful, and the execu 
tion so clear and brilliant, that even in engravings coloured 
by hand you could scarcely obtain more accurate or 
beautiful illustrations. The volume is one that deserves 
a place on every drawing room table. 


LETTERS TO THE EDITOR 
[ The Editor does not Mold Mimsdf responniit for opinions expressed 
by Mis correspondents Neither can Me undertake to return, 
or to correspond mtM the writers of, rejected manuscripts 
No notice ts taken of anonymous communications ] 

Dr Petermann s Letters to the Presidents of the Royal 
Geographical Society in 1865 and 1874 

The letter from Dr Petermann to the President of die Royal 
Geographical Society, dated Nov 7, 1874,* refers to what took 
place ten year* ago, and to the two letten which he then 
addressed to Sir Roderick Murchison on the subject of arctic 
exploration, a subject on which he then, as now, assumed for 
himself the right of speaking as an authority There are many 
geographers who feel very strongly that Dr Petermann did 
great injury to the cause o( arctic discovery m 1865, and It 
seems desirable that ai he hss again put himwlf forward as an 
authority hii pretensions to that character should lie examined 

Captain (now Admiral) Sherard Osborn rend an exhaustive 
paper before the Royal Geographical Society on Jan 22, 1865, 
la which he advocsted a renewal of arctic cxp]< ration ly the 
route of Smith Sound The long senes of voyages in the dircc 
tion of Spitibergen hid proved by a prices* of induction that 
tbe Smith Sound route was the 1 ne dial should l c followed 
while the development during the Franklin searches, of that 
system of sledge travelling with which the name of M‘Clinlock 
is associated caused a revolution in the method of exploring 
and must be looked upon in the light of a discovery From that 
time it has been known that land must be the basis of pol.r 
exploration, that a real advance can only be made by following 
the land Ice, and that sending ships into the drifting pocks 
between Greenland and Novaya Zemlyn U a useless waste of 
time and money Sir George Back Admiral Colimson Sir 
Leopold M Cllntock, Admirul Sherard O.born, Captain Vocy 
Hamilton, and other arctic officers practically acquainted will! 
the subject held that view in 1865, and they bold it now Their 
opinions were based on pract cal experience and on the records 
ol former voyages, and nothing has occurred since either 10 
alter or to modify them 

Adm ral Osborn ■ proposal was cordially supported, and there 
appeared to be good reason to expect that it wonld be unati 
mottsly accepted , when two letters from Dr Petermann to Sir 
Roderick Murchison, by causing a use ess and barren discussion, 
bad the effect of destroying these fair prospects. 

Dr Petermann has no practical knowledge whatever of tl e 
arctic regions. He is famous for having propounded a theory 
more than twenty years ago and he liu ever since striven t > 
make the obstinate facte fit into it—a hopelers task So that 
while be has no actual acquaintance with the polar regions, the 
exigences of his theory prevent him from judging of what he 
reads with an unbitsKd mind It was in January 1852 that the 
Petertnann theory was first given to the world, in the lonn of a 

• Plan of Search for Sir John Frsnklm The theory is that there 
is an open sea round the pole, caused by the Gulf Stream, and 
that it can be reached late in the autumn with perfect esse, by 
sailing north between Spitsbergen and Novaya Zemlya. He 
urgedthat Franklin’s shlus were beset near the coast of Siberia, 
and that the way to react them was by sailing across the polar 
ocean during the winter 

Thu ii tbe Petermann theory It might have been very mU 
chievous la 1852, by diverting the search from the proper direc 
tion , but fortunately It was considered absurd, and received little 
or no attention Unluckily for the cause of arctic research. Dr 
Petermann resuscitated his theory in a modified form, in his two 
letters to Sir Roderick Murchison, in which he advocated the 
Spitsbergen route in 1865 

Dr Petermann assigned eight reasons for his preference, 
which are easily disposed of His first reason was that tbe 
voyage from England to the North Pole is shorter by Spitz 
• PubUibsd m Natuik vol xi-p. J7 
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bargtn; a gutter which may be important to • company within* 
to establiih a line of packet* between the two point* but which 
bat no bearing on the question of exploration, Ill* second 
reason wot that the Spltibergen seal form the widest openings 
into the unknown region. I hit it one of the strongest objec¬ 
tion* to the route, for the navigation mult be conducted in a 
drifting pock, which is fatal to a successful advance The third 
reason is still more remarkably namely, that the “ Spitsbergen 
sea* are more free of ice than any other pert of the arctic 
regions.” This assertion is diametrically opposed to the expe 
nence of all who have visited those seas. The fourth reason is 
that “the drift ice north of Spitsbergen offers just as much or 
ns little impediment to navigation as the ice of Baffin's Bay ” 
This statement is made in the face of the fact that a fleet of 
whalers has annually passed through the ice of Baffin s Bay for 
the last fifty six years, while the pack north of Spitsbergen has 
never once been penetrated The fifth assertion is that ' the 
sea north of Spitsbergen will never be entirely frozen over not 
even m winter nor covered with solid ice fit for sledge travelling 
This is possibly true, and it forms another strong objection to Die 
Spitsbergen n utc for these streams and pools of water, while 
making exploration by sledgca impossible, would add to the 
danger of wintering in the pack The sixth assertion is that 
from Sir Edward Parry’s furthest point a navigable sea was 
extending far to the north and that in 82® 45 there was a per 
fectly navigable sen I he assertion is the very reverse of the 
real fact Parry, at his extreme point, found the ice thicker and 
the floes more extensive than any he had previously met with, 
and tliere was a strong yellow ice blink always overspreading tho 
northern hon/on, denoting field ice. The seventh assertion is 
that ‘ the polar regi n north of Spitzgergen consists of sea and 
not land ” Thu is the very reason that the Spitsbergen route is 
the worst that can be selected, land and land ice being essential 
to a real advance The eighth and last reason is that Tarry s 
voyage only took six months. Here Is another reason against 
the example being followed for a lusty voyage of that kind 
must fail to secure the scienhiic results to lie obtained from arctic 
research 

So much for Ur Tetermanns first letter (o Sir Roderick 
Murchison The only point in the tecond letter is the argument 
that there will he no d flicully in boring tlirough the polar ice 
fields north of 8o°, because Sir lames Ross got through the 
extensive pack in the antarctic regions tn lat 62 Safter it had 
drifted and Income loose for many hundreds of miles over a 
boundless ocean. The fallacy of this comparison was fully 
exposed by Admiral Collinson * That arctic explorer pointed 
out that the antarctic pack was drifting away from a solid line of 
immovable grounded Ice cliffs, and of coune left open water in 
Us rear, because there was no moving ice further south to take 
its place. T he exact analogy of the voyage of bur James Row in 
the south is that of Scorcsby in the north The antarctic pack, 
in lab 75* S , is analogous to tbe ice met by the whalers in the 
early spring in 7j’ to 76• N , through which they am usually 
pass. The open water north of Si ilzbergcn is analogous to the 
open sea found by Ross in the south, and the polar pack which 
Scorcsby found bounding that open water to the north, from 
whence the ice he had passed tl rough had drifted, is analogous 
to Ross s line of impenetrable Ice bamtr 
Dr Petcrmann finally asked for any reason, however slight, 
why it would not be os easy to soil from Spitsbergen to the pole 
and back as to go up Boffins Bay to the entrance of Smith 
Sound This is a curious instance of the way a preconceived 
theory destroys the power of teeing the simplest fads. The 
reason is clear enough, and is well known to all arctic navigators 
North of Spitsbergen the sea is encumbered by a dr fUng pack, 
through which no ship has ever penetrated In Baffin s Bay 
there w laud ice, along which \ easels can creep while the pack 
drifts past The consequence is, that whereas a fleet of whalers 

J lasses up Baffin’s Bay every year, no vessel has ever gone far 
nto the pack north of Spitsbergen. 

Although these fallacies were completely exposed at the lime, 
the letter* containing them caused a barren discussion which 
gave the appearance of dissension among geographers, and 
destroyed the previously hopeful prospect of the English Govern 
tnent being induced to consider Capt Osborn s proposal favour 
ably Unanimity was essential to success, and thus Dr Peter 
tnann’s inopportune letter* had the effect of throwing back arctic 
discovery tor ten years. 

At the awe time the efforts of Capt. Osborn and his fellow 
• Royal Gwpaptical Sociwy’s Proerediajp, U, p til 


arctic v oyagers in 1865 bore some good fruit. His own paper 4 * 
an Important document, which dearly state* the true prindjie* of 
arctic exploration, and has been Invaluable for reference, fir 
Hooker prepared a statement of some of the scientific results of 
an arctic expedition , and Commodore Jansen, of the Dutch 
Navy, contributed an admirable memoir on the discoveries and 
proceedings of his countrymen in the Spitsbergen seas. 

Having thus seriouslydnjured and retarded the progress of dis¬ 
covery, so far as England was concerned. Dr Petenaann called 
upon his own countrymen, with some snccess, to undertake arctic 
voyages in pursuit of his theory Two or three each voyages 
were undertaken In 2868 the Germania made a voyage to 
Spitsbergen with exactly the same result as had attended the 
hundreds of voyages which preceded it, and In 1869 another 
Germania followed the track of Capt Clavenng in 1833 to 
the Pendulum Island, on the east coast of Greenland, adding 
nothing whatever, so for as navigation is concerned, to our ore 
vious knowledge Capt Koldewey commanded both these 
expeditions, and he returned alter being fully convinced of tbe 
fallacy of Dr Petermann’s theory, end that Smith Sound is the 
route for effective north polar exploration It is much to be 
deplored that these gallant German explorers, who certainly 
might have done really good work if they hid been guided by 
the practical experience of their predecessors In arctic navigation, 
should have lieen made to waste their energies in accordance 
with a fanciful and baseless theory 

The other arctic work that has been achieved since 1863 
was not undertaken under Dr Petermann's auspices, or to 
prove his theories, and the results have been much more 1m 
portant The Swedes have done admirable scientific work in 
Spitsbergen. The Norwegians under the auspices of Prof. 
Mohn, of Christiania, have circumnavigated Spitsbergen and 
Novaya /emlya, and revisited Wyche 1 Island in 79° N , which 
was discovered by an English ship In 1617 Capt Hall sailed 
far up Smith Sound, proving the accuracy of Admiral Osborns 
viewi, and lastly Lieut Payer and Capt Weyprecht discovered 
the extensive region between Spitsbergen and Novaya /emlya, 
and proved the utter fallacy of l)r Petermann s theory, which 
he propounded in 1852 and has since so persistently adhered to 
The ice drifted with the wii d and there was no sign cither of a 
worm current or of a ncvigible polar basin. 

In 1872 Admiral ShcrarJ Osborn read his second paper, 
again urging the renewal by England of arctic exploration by the 
route of Sl» th Sound, with tbe west coast of Greenland as a 
base 1 ortunately, complete unanimity was secured, and, thanks 
to the tact judgment, and perseverance of two successive Presi 
dents of the Geographical Society—Sir Sortie trere and fair 
Henry Rawlinton—the Government has resolved to fit out a 
naval arctic expedition of discovery to proceed by way of Smith 
bound. Success has thus at length crowned the efforts of the 
Society, and baseless theories have had to give place to the 
experience of practical men 

Vet we have lieen again visited by a long letter from Ur 
Petermann, which, h owever did not arrive until the question 
was settled Its precise object is, therefore, not very apparent, 
but, remembering the injure done by the two previous letters in 
i 8<55 it is certainly incumbent on those who have, after much 
labour and watchfulness, reached the goal, to defend the ground 
which has been gained, even when the old opponent ha* become 
apparently harmless. 

In his third letter Dr Petermann begins by tbe assertion that 
actual exploration since 1865 has proved that there is “greater 
nai igability m all port* of the arctic sets than was formerly sup 
posed to exist ’ 1 here is really no ground for this assertion 
Our knowledge of the arctic seas previous to 1865 has not been 
increaied to any material extent, and the amount of navigability 
in those teas was as well known before that date as it has become 
since Tbe voyage of Capt Hall satisfactory as It is, merely 
proved that practical arctic men were right, and that the theorists 
were wrong , and although It is very generous of Dr Petermann 
to withdraw his opposition to the Smith Sound route, he must 
surely be aware that the tLm* has now passed when that opposi¬ 
tion would have any effect If the voyages since 1865 have not 
added much to previous knowledge, they have at least had the 
effect of disproving a theory which has dons more than anything 
else to retard discovery 

Moat of Dr Petermann s letter oonsisU of a recapitulation os 
the work accomplished by the Norwegians on the coast of 
Novaya Zemly* and by other recent voyager* the point of 
which is not apparent; end of an attempt to make out that 
Payer and Weyprecht were not tbe discoverers of Frsbx Joseph 
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lurebeeaduetosome exceptionalarctic Influence. The south- 
wanl drifting of Urge quantities of polar lee, sod consequent re- 
morel of some of the Wriers that stand between ns and the 
north pole, will account for whet 1 have described, provided the 
loosened Ice was sufficient in quantity and eastward extension 

The North Cape, though m lat 71°, it not vuuted by icebergs 
the tea there, and for some dutince further north, i* »ufti 
ciently warmed by the Gulf Stream to remain quite open all the 
year through The free northward exposure must, however, 
render thu part of the Arctic Ocean very susceptible to the 
cooling influence of an unusnal southward anil of polar ice, and 
the peculiarities of this year’s summer were exactly those which 
such an abnormal cooling of the sea would produce. These 
were evidently exaggerated over the open sea a little further 
north During the few fine days we hau while going round the 
island of Msgero, die sun was visible until alxrnt u or n 30 
1 M , but on approaching the north horizon it dipped Into a 
mut bank which hnng with apparent permanency over the 
northernmost and most distant part of the sea. As we were 
desirous of seeing the actual orb of the tun quite at midnight, 
this repeated disappearance just at the critical time was of course 
especially noted I afterwards learned that on these same 
nights, when the midnight sun thns played at hide and seek with 
us over the Arctic Ocean, it was clearly seen by spectators further 
south, who had a land or near coast horizon 

These facts, in conjunction with "the important information’ 
given by Cnpt Dray, justify us, I think, in looking forward very 
hopefully for important results from the proposed Arctic Lxpe* 
dition, and afford strong reasons for nvoiding any possible source 
of delay that might stand in the way of an early start to make 
full use of next summer W Mattiiu Williams 

Zoological Cardens, Regent’s Park 

I MUST trouble you with 0 few words in reply to your corre¬ 
spondents “ Viator” and Mr C Traill (vol xi p 67 ) 

It is quite true that our gardens in the Regent’s Park are 
"too small in ana.” We have for many years endeavoured to 
get them enlarged j but all we have succeeded m obtaining u the 
slip of land on the north side of the Regent’s Canal, where the 
new North 1 ntrance has been made If “Viator" has any influ 
cnee with the hirst Commissioner of Works, and can persuade 
him to grant us a further extension on the south side, we shill 
be truly grateful 

I admit also that the largcT carnivora are at present badly 
housed, and that their dens are much too confined 1 his, how¬ 
ever, will, I trust, be remedied by the erection of the new Lions’ 
House, which will be commenced early next year 

The plan of estabhihing a second Darden for breeding purposes 
out of London was adopted by the Council some years sgo, but 
was not f und t' answer It has, however, many advantage?, 
and m»y be again tried when our funds shall permit of it 

II Viator ” hnds great fault with our drainage He cannot be 
aware that the Sanitary Authorities of tbe distort, who have 
l>een much exercised 11 tins matter,have pronounced <11 free from 
all blame 

1 inally, I msy say, without any wish to disparage tbe conti 
nental gardens (with all of which I am welt acquainted), that 
none of them can vie with those of this Society 111 the extent, 
variety, and completeness of its living collection, or in the 
rarity of many of the objects exhibited. That this collection is 
appreciated by the public is fully evident from the yearly increas¬ 
ing number of visitors and the continual augmentation of tbe list 
of members. 

As regards the remarks of Mr Traill, I have to ob-erve that 
tbe Society’s “ Proceedings ” contain several papers by the Secre 
tones and Superintendents of the Gardens relating to points in the 
economy of the animals In them , and that the Prosector (whose 
office was created mainly with the hope of utilising the collection 
more completely in a scientific point of view) has lately devoted 
considerable attention to this subject, on which he will, no 
doubt, ultimately give ss tbe benefit of his observations. 

Dec. 1 P L. Sclatkr 

Utilisation of Aquana 

I shall be glad if you will allow me to use your columns as a 

medium of inquiry with regard to tbe Brighton and Manchester 
Aquaria. Are there any arrangements in force already, or con¬ 
templated, whereby these fine institutions can bo utilised for the 
promotion of zoological research ? If l am not mistake* the 


Land, botdfcat It was visited previously by Baffin and by Cornells 
Jtoale. His arguments an not at all borne out by the authorities 
to which he refers. Nor will the British Government be guided 
by any proposal* not originating from those experienced arctic 
officers upon whose advice they rely, so that Dr Petermann’s 
suggestions about sending one steamer to the wett coast and 
another to the cut coast of Greenland might have been spared 
English geographers have always fully recognised the valuable 
services of Dr Petermann as a cartographer, and tbe Important 
and useful work he has long done in collecting and disieminaUag 
geographical information But at the same time it cannot be 
forgotten that his persistent adherence to an indefensible theory 
has retarded discovery, and that in 1865 his Inopportune inter 
fertnee had a most injurious effect upon the prospects of arctic 
exploration from this country That danger is at last overcome, 
but those who have borne the heat and burden of the day, cannot 
hut protest against Dr Petermann’s present assumption of (he 
position of an arctic authority and adviser 
Nov 22 Cumfnts R. Markham 


The Present State of the Arctic Ice Barriers 
In a letter from Capt David Dray, quoted by Dr Petermann 
(Naturu, voL xt p 39), some very interesting observations on 
the arctic drift ice of thu year’s summer are recorded, which 
Capt Gray regards os justifying the conclusion that “nearly the 
whole of the ice waa driven out of the arctic basin last summer ” 
Capt Dray’s observations appear to be limited to the coast of 
Greenland If corresponding phenomena were presented in 
other and distant parts of the Arctic Ocean, they must afford 
strong confirmation of bis conclusion I have lately returned 
from a summer visit to Arctic Norway, having uiled round the 
North Cape and into the Varanger Fjord, stopping a few dayi 
at Tram so and halting at Ilamnierfest, Vartio, Vadso, and other 
arctic stations, and I was much surprised at the curious difference 
between the climate I found there this summer and that which 
I Jirevlously experienced at the same season 

The following extract describes the temperature between 
Tromso and Hammerfest during my first visit in July 1856 — 

" The weather was excessively hot During the hottest part of 
the day the thermometer stood at 77° ui the cabin, nt 9a” in the 
smoking saloon—a little cabin built on deck—and 108 0 in the 
sun on shore, in the valleys, it must doubtless have been mucli 
hotter The contrast of this glaring Italian, or I might almost 
say Brazilian sky, with the snow clod rocks and glaciers dipping 
almost to the sea edge, 11 very striking It was a continual 
source of wonderment, one of the few scenes which one does 
not become accustomed to, but retains its novelty day after day " * 
Such was the prevailing weather during the summer of 1856, 
and such is the usual summer weather of Arctic Norway from 
the lieglnnmg of July until a week or two after the disappearance 
of the midnight sin Dus year U was miserably different, to the 
great disappointment of the ladies I ventured to pilot thus far, 
and vexation to myself The contrast was strikingly shown in 
the course of a walk up the 1 rorasodi) This summer I made 
two excuiwon* up this valley with a fortnight’s interval On both 
occasions the lower part of the valley was a mud swamp from 
recent snow-thaw In 1856, three weeks earlier in the season 
ban my second visit this yesr, the snow water had evaluated, 
leaving the path hard and dry In 1856, the poor little Lapps 
were outside their huts, gasping with beat and varnished with 
oily perspiration , their huts were so Insufferably hot that only 
one or two oat of a party of seven or eight male travellers dared 
to venture inside Thu year, the ladies, as well as myself, were 
glad to warm ourselves by sitting round tbe hut fire upon the 
boulders that serve as chairs Drizzling rain and cold mists 
replaced the oppressive heat, the bnllunt sky, and rainless 
summer-time of 1856 

The Duke of Roxburgh, who has spent sixteen summers In 
Arctic Norway (he has the Alien salmon river opening in lat 
70*), told me that the low temperature and drizzling mistiness of 
this summer was quite exceptional to his experience, that the > 
rammer of 1868, which was memorably cold, was not so bad as | 
this. The usual crops of rye and potatoes were expected to . 
fail completely this summer 

This unusual summer is the more remarkable when compared I 
with that of England, which, judging by the abundance of the 

‘-must at least have reached, If not exceeded, the 

on warmth The exceptional arctic summer must , 
Through Norway with a Knapsack, p. 139. I 
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Britiih Association, at It* meeting at Bradford, appointed a com¬ 
mittee, the function of which waj to tee what arrangement! of 
this notate could be carried out 1 am not aware, however, that 
the committee haa ever made any report, or if it haa arrived at 
an^ conclusion on thl* subject Inquire* 

Diacovery of Remaina’of Plante and Inaecta 
I think I informed you alxrat two yean ago of the diacovery 
of a bed of plant*, with leave*, and a neat variety of seeds, in 
thl* locality; alio the wing* of a Libdlula, and the beak of a 
bird. Aa little intereat wu attracted, I have not hitherto 
informed you of the enbeequent finding of a bed of ineecte—flies, 
gnat*, and the larva and papa of the latter, the larva in count¬ 
less thousands—aleo the wing*, in great numbers, of a variety of 
file*, butterflies, and one or two grasshopper*, alto a wing 
resembling that of the Mole Cricket There are, llkewtse, two or 
three beetle*. The inaecta and wing* are frequently associated 
with a very pretty Lymnea, in considerable number*, and an 
occasional Planorbia, both retaining a high polish. I have alio 
noticed a solitary small white Cydoatoma in the tame bed. There 
are, I think, two feathers among the specimens obtained Per 
haps, aa some interest haa been shown in a similar discovery in 
Scotland, some of your readers may like to be informed of this. 

I am much indebted to the Rev T G Bnnney, of St John's 
College, Cambridge, to whom you referred me, for advice and 
encouragement In examining these bed*. 

Gurnet Bay, Nov 13 E. J A’Court Smith 

Sounding and Sensitive Flames 
IN a letter which I have just received from Dr A K Irvine, 
of Glasgow, roy attention 11 drawn to a short abstract of some of 
his experiments with Barry’s sensitive flame, which appeared in 
the English Mechanic of Dec. 15, 1871, a few months prenqusly 
to the appearance in the Journal of tht Franklin Institute, and 
in the American Journal of Scieme, of the description, referred 
to briefly in my last letter (Nature, vol xi. pp. 6 to 8), of Mr 
Geyer’s researches on the acoustic properties of the same flame, 
some particulars of which Dr Irvine appears also to hare noticed 
independently The few lines in which his observations are 
recorded corroborate so fully the character and mode of action 
of the flame as now pretty perfectly established, that a short 
extract from them will scarcely be without interest, from the 
satisfactory support which it offers to the account* and explana 
turns that other investigators of this flame have elsewhere given 
ii graphic terms of its appearance 

After noticing that it can be produced with an ordinary street- 
lamp burner (perhaps the straight quill form, still to be met with 
la some streets of Glasgow, is here meant), as well aa with pin¬ 
hole jets of iteatite , and that whatever kind of gauze may, with 
alight differences of the effect, be used, the further the wire gauze 
can be removed from the burner without tbc flame breaking or 
flattening!? fluttering) on the gauze, the more sensitive it the 
flame,—Dr Irvine continues to describe the further character* of 
the flame as follows — 

"4. The roering which takes place when any sound disturb* 
the flame u evidently in consequence of the greater proportion 
of air which mixes with the gas before passing through the wire- 
gauze , In short, when it roars and flattens on the gauze, it is an 
explosive mixture that bums. 

“5 If a suitable tube (for instance, a paraffin lamp chimney 
of proper dimensions) is placed on the wire gauze, it will be 
iound that a musical note is produced every tune the flame la 
disturbed by a sound with which it sympathise* 

“ 6. A mixture of any inflammable gas and air passing through 
wire-gauze, over which a suitable chimney is placed, will give a 
note varying in pitch with the dimensions of the chimney and 
rise of the flame.” 

Proceeding on this principle, Dr Irvine adds that he had 
recently constructed ana patented a form of miner’s safety lamp, 
which, when an explosive mixture of gas and air enters it, give* 
an audible signal of the dangerous condition of the mine 
It may be questioned If it is qtdte safe to excite rapid vibra¬ 
tions 0 1 a gas-flame burning on the wire-gauze inside a safety- 
lamp placad in an explosive atmosphere , but if any vibrations 
0 1 the flame that are thus produced are limited (as it appears 
possible to ensure, by a proper construction of the lamp) to the 
extremely small oscula ti o n* of a high-pitched note, then no 
elements of danger in this new contrivance need necessarily be 


Introduced or apprehended from the sounding action of tht 
flame. In this and in other cases of their employment whlhh 
have suggested themselves to experimenters on the aoonatic pro 
perries of gas-flames, there seem to be hopeful promises of ad¬ 
vantageous application of the sensitive and sounding properties 
that certain gaa-flame* posses* in a very high degree. But tt is 
to the explanation of the cause of the prostration, and to the 
account of the case of musical sensitiveness in Barry’* wire-gauza 
flame when disturbed by external sounds, that it is particularly 
desired to direct attention in the foregoing extract from Dr. 
Irvine’s bnef description The reaeon that the author assigns to 
them, and thence to the monitory action of his ringing safety- 
lamp, that increased inflammability of the burning gas-mixture 
is at once the source of the sensitiveness, silent or sounding, of 
the wire gauze flame, and the necessary condition of the atmo¬ 
sphere for the alarm note sounded by the newly invented safety- 
lamp, is so clearly expressed and illustrated by the order of his 
experiments, that as regards the probable mode of action of tha 
disturbed gas current adopted to explain the sensitive effects 
observed, there can be no doubt of the correctness of Dr Iran's 
view. 

The gas current, before reaching the wire-gauze, will naturally 
entangle and mix with a larger quantity of air when it ii dis¬ 
turbed, by presenting a greater surface to the air in that state 
than when It issues smoothly In the litter case It is not 
inflected Into the tortuous wave line of many folds and curves 
into which it must be bent on leaving the burner and passing 
from a fixed jet into an atmosphere oscillating rapidly to and fro 
under the action of external sound* The sound wave of the 
air into which it flows thus serves to incorporate more air with 
die upward stream and to render the combustion of the mixture 
more condensed and prompt, and the appearance of the flame in 
consequence more contracted and boisterous than when the gas* 
I jet bums in a surrounding atmosphere of quiescent air 

Newcaslle-on-Tync, Nov 14 A. S Herschrl 


SCIENCE IN MUSIC 

A T the first meeting of the Royal Society on Thursday 
evening, the 19th ult, a paper wa* read by Mr A. 
J Ellis, FR.S, on “Musical Duodenes.” This formed 
the conclusion of a senes of papers (the preceding one* 
having been published in the Minutes of Proceeding*) on 
Juat Intonation and Temperament In Music. 

The author explained the defects of the ordinary keyed 
instruments, suen as the pianoforte and organ, which were 
limited to twelve sounds in the octave, and were now 
tuned by a system which he characterised as the “ worst 
possible,” every element of harmony in them being put 
out of tune in all keys 1 o produce just intonation, it 
was necessary to have many more than twelve sounds in 
the octave, and he exhibited a chart giving a classi¬ 
fied list of seventy eight such notes, distinguished by 
the ordinary musical signs, with the addition of certain 
other marks which defined exactly the pitch of the notes, 
while their respective positions in the chart gave, by 
simple inspection, a correct idea of their relations to each 
other Mr Ellis then stated that as the large number 
of notes required by correct theory became troublesome 
in practice, the plan had been adopted of sacrificing 
absolute truth in some instances, and introducing a trifling 
error, by which means the requisite number o( notes was 
much reduced, while the error wa* so small as not to 
offend the ear m any sensible degree. 

Having determined thus on the number of note* to be 
used, the practical problem arose bow best to introduce 
them in an instrument. Many contrivances had been 
suggested, involving new key-boards and modes of finger¬ 
ing , but considering the difficulty of Introducing change* 
of this kind, preference was given to other plans, which 
retamed the twelve notes of the ordinary key-boaid. To 
enable such a system to be carried out, it was necessary 
to make choice of certain sets of twelve notes, to be used 
when playing in certain keys; and to furnish information 
to guide these selections was the chief object of the paper. 
Such a set of twelve notes was called by Mr. EUra a 
musical dteaden*^ and the chart exhibited many of t hese 
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combination*, the properties of which end their appro¬ 
priateness for particular cases were easily ascertainable. 

Mr. Ellis, white deprecating the introduction generally 
of musical performances under the guise of lectures, illus¬ 
trated his propositions by showing the effect of several 
instruments of fixed tones, concertinas and harmoniums, 
tuned in different ways Some short harmonica! pas¬ 
sages were played, first on a harmonium of the ordinary 
kind, secondly on another with absolutely just intonation, 
and thirdlyxm a newly-constructed harmonium tuned on 
Handel's pout of the old organ temperament, but with the 
addition of several other notes enabling music to be 
played in all keys, equslly well in tune These additional 
notes were brought into use by draw-stops, each of which 
made an enharmonic change in one note, as from 
C sharp to D flat, G sharp to A flat, and to on. The 
stops were arranged before commencing the piece ac 
cording to the key it was in, and they could be instantly 
altered at any time during its progress, if required by 
modulation In this instrument the major thirds (the 
intervals to which the ear is most sensitive) were all justly 
in tune, but the fifths and minor thirds were a little flat, 
the car, however, tolerated these slight errors much better 
than the extremely discordant error of the major third in 
equal temperament, and the effect of the harmony as 
played upon it was a great improvement on that plan 

Mr EUis, in the course of the paper, made frequent 
mention of the views of Helmholtz on harmony and tem 
perament, and illustrated them by examples 

After the reading of the paper. Dr Pole, F R S , re¬ 
marked that Mr Ellis’s method of treating the elements 
of the musical scale had much originality, and had an 
interesting bearing on the structure of harmony generally, 
its principal object appeared, however, to be, in continu 
ation of the author’s former labours, to facilitate the pro 
duction of correct intonation in music, an object of much 
importance He would remind the meeting what was the 
present state of matters in regard to this The fact was, 
that at present it was but seldom possible to bear what 
true harmony was like, as the great majority of music 
producing instruments, namely, nil those with fixed tones, 
were deliberately and systematically tuned false, with an 
amount of error painful to a sensitive car When he, 
a day or two ago, put his fingers on Mr I llis’s just 
harmonium, he uttered an involuntary exclamation of 
surprise, for he had not heard the true harmony of a 
common chord for some time before The public had 
only two opportunities of hearing true harmony one when 
a stringed quartett was played by fine players, the other 
when a vocal unaccompanied piece was sung by firfl-nfe 
singers In each of these, the performers, being upfanm 
melted by the odious temfierament, gave way to the 
dictates of their correct cars, and produced true hanucy 
Every person of musical taste knew well the delightful 
impression produced by this kind of music In modern 
oratorios it was very customary to insert, as m * Elijah,” 
for example, an unaccompanied vocal piece, which was 
always rapturously applauded Yet few people thought 
of the cause, it was not the composition, for the same 
music, when played on tempered instruments, was quite 
another thing , it was not even the skill of the performers, 
which could be manifested m other ways , it was purely 
and simply the fact of the harmonies being in tune, which 
was an agreeable novelty to the ear. 

On the pianoforte, where the sounds were not long 
sustained, the errors of the temperament were not so 
offensive, but on Instruments with sustained tones, such 
os the organ and harmonium, the defects were much 
more prominent In olden tiroes musicians had more 
sensitive ears, and organs were tuned (as Mr. Ellis had 
stated in regard to Handel’s organ) on a temperament 
which put the principal keys in good tune, and threw the 
detects into keys seldom or never used on an organ in 
those days. But since that time, as modern music, and 


especially what the Germans called Fimgtrftrhgkttt, had 
increased in popular favour, organists had made up their 
minds to {flay in all sorts of remote keys, and had 
demanded that the organ builders should favour this by 
applying the equal temperament For show organs this 
course might be defended, but for church organs, where 
nothing was required but the use of the simplest keys, it 
was perfectly indefensible, as it was spoiling the tone of 
the organ for its ordinary use, for the take of a purely 
imaginary want The organ was half a century ago a 
sweet-sounding instrument, now it was a harsh, offen¬ 
sive one, which made attendance at church a penance 
to persona with musically sensitive ears. A curious proof 
occurred a few years ago as to the mischief the equal tem¬ 
perament did to the tone of an organ Dr Pole had to 
superintend the construction of two organs of tolerable 
size In one he was obliged to give way to popular pre 
mdice by having it tuned equally, in the other he pleased 
himself by adopting the old tuning, and although the 
instruments were precisely alike in other respects, and 
made by the same builder, the latter acquired the reputa 
tion of a peculiarly sweet toned organ, while the former 
was considered a harsh tone 

It was time something was done to correct the evil, but 
there had been difficulties both theoretical and prac 
tical Theoretically it had been difficult to determine 
what should be the exact pitch and number of the notes 
to be used, but he conceived Mr Ellis had now exhausted 
that subject, and that for the future no person who wished 
to CUT MU plans of just intonation would find difficulty 
in sweeting from Mr Fllis’s data, exactly such duodenes, 
or series of notes, as would answer his j urpose There 
were still difficulties in practice for as it was certain that 
more notes than twelve must be used, the problem how 
to enable the player to arrange them easily was not an 
easy one In this particular, however, progress was 
being made, Mr Llhs had pointed out several impoitant 
simplifications, and Dr Pole especially looked on the 
hirmoaani with shifting tones now exhibited as a pro¬ 
mising invention. It was pleasant to hope there was 
some practical possibility of getting music in tune 

The continued discussion of the subject of just in 
tonatiojs was very desirable for the reason that practical 
musicians, probably from a feeling of hopelessness as to 
getting anything better, were beginning to consider equal 
temperament as a necessary evil, and to look upon its 
harshness with indifference Indewf, it was to be feared 
that the ears of musicians were becoming actually dete 
norated in sensitiveness to errors of intonation In our best 
orchestras, for example, although the strings might Way 
in tune (for our orchestral violinists had no superiors 
m the world), yet the wind instruments were often 
false , and our conductors, even the best of them, seemed 
callous to the cacophony He might remark here that 
the efforts at producing just intonation bad been hitherto 
confined to instruments with the pianoforte keyboard, but 
there was a wide field open for the improvement in this 
respect of orchestral wind instruments, in regard to the 
just intonation of which absolutely nothing had yet been 
done. The utmost wmd instrument makers baa aimed 
at was to nuke them play correctly on equal tempera 
ment, he was not aware that anybody had thought It 
worth while to make enharmonic distinctions in their 
scale 

On all these accounts Mr Ellis’s labours to improve the 
general knowledge of the subject were most valuable, and 
earned for hun the gratitude of all true lovers of music 


THE TREE-ALOES OF SOUTH AFRICA 
'T'HE flora of Southern Africa is extremely remarkable 
1 not merely for the number of its species and their 
generally very restricted range, but also for the frequent 
singularity of their aspect and manner of growth In 
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each of these particulars the genus Aloe is no exception 
to the general rule. Many of the specie* are well known 
in cultivation, but all agree in having fleshy elongated 
ev er gre en leaves, and thick erect spikes of yellow or red 
flowers. Medicinally, many species (ana possibly all 
might be) ate of importance as yielding a well known 
Utter drug, which is simply the juice exuded from the 
leaves when cut, and boiled down to a solid consistence 
The species of Aloe are probably only really indige¬ 
nous in Southern and Eastern Africa A vulgaris is 
now, however, found widely distributed along the Medi¬ 
terranean and in the East and West Indies, where it is 
cultivated as the source of the Barbados and Cursujoa 
aloes.* A tndtea , Royle, is doubtless a slight variety 
Dr. Stewart mentions it as being occasionally cultivated 
throughout the PunjAb, and says that the pulp of the 
leaves is eaten by poor people and in famines.f Accord 
ing to the same writer, the Aloe mentioned by Masson in 
the Punjab is a palm (Chamarops Rilchima) X A It tie- 


rahs, Kttmg, found at Cape Comorin, is believed to 
be a form of A. vulgaris, altered by the circumstances 
of its situation. The habit of growth in the genu 
varies considerably Mrs. Barber, a well known South 
African naturalist, gives the following account of the 
part they {day in the physiognomy of the native vege¬ 
tation — 

"The genus Aloe, Linn., has a wide range in this 
country, its numerous species occurring in all rocky 
localities throughout the land, wherpver rocks are found 
there are the Aloes also, cropping out (if 1 may be 
allowed the expression) with the geological formations oi 
the country, as if they formed a part of them, decorating 
each knoll and cliff with their gay blossoms in great pro¬ 
fusion and variety, from the gigantic Aloe of the Trans- 
keian territory, which attains the height of sixty feet, and 
the tall,graceful, wood Aloes, to the sturdy, stout built Aloe 
of the cliff, and the minute lizard tall-like species that are 
scattered among the grass, each filling its peculiar locale 



to complete the character of the landscape, and to render 
it truly South African in appearance. ’§ 

It may be well to mention that the true Aloes of the 
Old World have nothing whatever to do with the so-called 
“ American Aloe ” This Is a species of Agave, a genus 
indigenous to Mexico and South America The habit of 
the two genera is in many respects curiously similar, and 
they afford a striking instance of “ homoplasy "—of the 
assumption by organisms essentially differing in them 
selves, of externally similar forms, when exposed to similar 
external conditions. Aloe commonly flowers laterally, 
and the growth of its mam axis is therefore not arrested, 
Agave, as it generally known, flowers from its central bud, 
and consequently dies afterwards. Aloe is Liliaceous, 
with a superior ovary j Agave is Amaryilidaceous, with 

* FlOctanr ind Hwtborjri Ptuwmaeogripbk," p, fiifi. 
t Fimftb Plant*," * *3*- „ „ , 1 Loc. at. p, 141 
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an inferior one. But Aloe, as we have seen, has passed 
to the New World, and Agave is quite as much at home 
now in the Old World as its representatives are. 

One is at first sight hardly prepared to hear of Aloes 
assuming the dimensions of trees. That they do so is, 
however, quite certain, though our knowledge of the 
arborescent species was, till quite lately, extremely sen per 
feet, and is, indeed, still far from complete 1 collected 
together all the material I could get access to in a paper 
published in the Gardener’s Chronicle for May a of this 
year My present object, besides that of calling the 
attention of the readers of Nature to these very remark 
able plants, is to correct a rather important error into 
which I find that 1 have fallen respecting them. 

In point of fact, it is now pretty clear that the west and 
east coasts of South Africa each possess one endemic 
Tree-Aloe. That of the west, where it is distributed from 
Walnscb Bay to dsna-aiiam, is Aloe'diekotoma, Unit. 
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veil described in Paterson’s “Travels in Africa” (1789), 
bat otherwise very little known. The present Governor 
of the Cape, Sir Henry Barlcly, has made great exertions 
to procure plants for Kew, and two have now arrived in 
this country, the largest being 8 ft in height, but there is 
some doubt whether either will eventually survive the 
voyage. 

Abe dichotomy appears to attain a height of about 
30 ft, with a girt of about 12 ft* Fig 1 is from a photo 
graph by Mr 1 Chapman, and is reproduced from the Car 
dttut*s thronuk Young plants of the Aloe from KafTrana, 
alluded to above by Mrs Barber, are now in cultivation at 
Kew Finding that the name by which it was known 
belonged to another species, A 7 tykeri , and that it was 
undesenbed, I renamed it Aloe Barbera , in honour of 
Mrs. Barber, who first sent cuttings of it to this country 
Fig a (which is also borrowed from the Gardenerk Chro 
nick) Is a copy of a rough sketch sent to this country by 
the Rev R. Baar, a Moravian missonaty at present 
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resident in KafTrana. He speaks of it as growing m the 
forests to the height of 30 ft, with a girt three feet above 
the ground of about 16 ft Its dimensions are therefore 
about the same as those of Abedichotoma In Mr Baer’s 
sketch the seed vessels are represented, and he feared 
that he had made them proportionately too large 
An arborescent Aloe also exists m Natal An account 
of this from Mr Barnes, the well known African tra 
veller, with a sketch of the spot where the plants 
occurred, was sent to Dr Hooker with a living branch 
during last year It was the subject of a commnnica 
tlon made to the Bntish Association at Bradford f 
The appearance of the branch of the Natal plant was 
so different from that of the Kaffranan, that I ven 

a the Centner t Cknnklc (coped by 
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hired to characterise it as a new species under the name 
of Abe Baltusu, on the ground that the leave* were 
longer, not glaucous, and not so completely crowded into 
a terminal tuft. The fact of the leaves b*mg crowded rnto 
a terminal rosette, or spaced down the stem, Is found to 
afford a character of even sectional value among the spe¬ 
cies. I was therefore rather astonished to find that when 
the Natal plant had fairly established itself, its rosette ot 
leaves began to grow out It is apparently only in old 
plants that the leaves are crowded into rosettes. I do 
not now doubt that the Kew plant of the Natal Aloe will 
eventually assume quite the same appearance as plants 
of the Kaffranan one, with which I am now disposed to 
believe it to be identical. The name A Bmnesti must 
therefore be merged as a synonym in A Barbera The 
only remaining discrepancy is with respect to the flowers 
Mr Bames believes that those of his plant were orange or 
scarlet Those of the Kaffranan plant (ample specimens 
of which 1 hive recently received through the kindness of 
Sir "Henry Barkly) appear, from a sketch made by Lady 
Barlcly, to be rose, passing into flesh-colour 
The sketch of A Barbera from Natal (Fig 3) is from 
a drawing by Mr Sanderson, of D Urban 
The stems of these Aloes must necessarily increase 
“ exogenously ” m diameter This no doubt, takes place 
in the same way as in the well known Dragon Tree 
{Dracana Draco) W T Thiseiton Dyer 


TRANSACTIONS AND PROOFhDINGS Oh 
TIIE ROYAL SOUFTY Oh VICTORIA 
\ 1 TE have received the Proceedings of the Royal 
” Society of Victoria for the year* 1870, 1871, and 
1872, the issue of which has been delayed by the with 
drawal of the Government grant in 1868, but through the 
liberality of the present Government we are glad to hear 
that the financial state of the Society enables the present 
report to be printed We have read with great pleasure 
the addresses of the president, Mr Kticry, showing that 
scientific knowledge is gaining ground fast in Victoria 
Mr LUery tells us of the work at the Observatory, and 
that the positions of 38 305 stars have been established 
up to 187a In 1868 the great reflector of 4 ft diameter 
was mounted and Mr Fllery says that although his 
hopes were not fully realised, the telescope, if it does 
not excel, equals every other of Us size Mr Le Sueur 
appears to have attacked >; Argus and its surround 
mg nebula as early as possible, and in February 
1870 he informs the Society that the spectrum of is 
croascd by bright lines corresponding to CDEF and 
one beyond h, probably Hy the principal line of d itrogen 
was also seen He therefore concludes that hydrogen, 
nitrogen, sodium, and magnesium are indicated No 
dark lines seem to have been seen with certainty, 
although they were suspected. Mr Le Sueur says “ We 
seem driven to the conclusion that the star consuls of 
a solid nucleus, a gaseous envelope cooler than the 
nucleus producing the dark lines, and a second envelope 
hotter than tho nucleus accounting for the bright ones.” 
We hope we shall not be quite driven to this conclusion 
of a solid nucleus, which seems highly improbable A 
large influx of hot hydrogen or nitrogen from the nebula 
or other source might be sufficient to reverse the dark 
lines, and as this would heat the original photosphere 
more intensely its absoiption would be reduced, account 
ing for the reduction in intensity of the black unes. In 
January 1874 we find that Mr Macgeotge examined this 
star and found no bright lines, and further, that a distinct 
nebulosity surrounded the star, which in December i860 
appeared, according to Le Sueur, on a black background. 
Mr Macgeorge furnishes several drawings of the nebula 
surrounding ij which show a vast change in the shape1 off 
tbe min Jn 1838 7 was involved in dense nebula, while 
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in 1869 it was Men 00 a. bare iky The further drawing 
by Mr Ellery and Mr Le Sueur are scarcely recognisable 
aa being made from the same nebula, so vast appears 
the changes, m one instance the difference between 
two drawings shows a motion of the gas, if motion it 
be, 0/ 6,000,000,000 mllea a month. We have known 
comets’ tails or jets to have a motion comparable 
to this—so perhaps some similar cause is acting here. 
Mr L. Sueur appears to have carefully examined the 
spectrum of Jupiter with the Melbourne reflector, but 
with no very decisive results, the absorption lines ap¬ 
pealing constant across the slits, which leads him to 
Infer that the light from the different parts of the visible 
surfaces had passed through not widely unequal thick¬ 
nesses of atmosphere, or that the least thickness was 
sufficient to produce a maximum absorption Mr EUery 
has been trying paper paraffined, instead of waxed, for 
photographing the continuous records of magnetic and 
other phenomena, thereby shortening the sensitising and 
developing by more than an hour, but be has found that 
by using pl-un paper some four hours are saved. The 
process he uses is a slight modification of Crooke’s A 
large number of enbydros or water stones were found at 
Beechworth in 1864. On the granite rock near lieechworth 



is a Silurian outlier of sandstone, intersected with veins 
of blue quartz, and in the widening of these veins the 
stones appear They lie in nests lined with scales of 
chalcedony and fine day Mr. Dunn describes the 
enhydros as consisting of chalcedony, irregular in form, 
bounded by true planes varying in colour, from yellow 
and opaque to quite colourless and transparent, and 
their size from $ in. diameter to the size of a split 
pea The contents of the stones appear from analysis 
by Mr hoord to consist of water slightly mineralised with 
chloride and sulphate of sodium, magnesium, calcium, and 
a soluble form of silicic acid Mr Macgeotge has been 
at work observing the small stars near Sinus We copy 
his diagram of these stars, all of which require large 
optical means to render them visible the position of 
Alvan Clarke's comet in January 1865 is given os 77° 63', 
and that of Lasscll a companion 163 s 89' We are glad to 
see papers on the colonial umber trees, discussing the 
suitability of certain trees to the climate Amongst our 
English trees that thrive there, are the oak, elm, ash, 
walnut, willow , the larch, pines, and poplars, however, 
seem unsmted The red and blue gums and the black- 
wood seem to be amongst the most useful indigenous 
trees The poisoning of water and air in Melbourne has 
also been occupying the attention of the Society, and Mr 
Gibbons furnishes the report with several well executed 
micro-photographs of the water from sewage, and drinking 
water frem the Van Zean reservoir, in which forms of 
life appear in abundance. Numerous other papers of 
interest appear in the report, and we must congratulate 
the Society on so good a show of research. 

G.M S 


NOTES 

Thx Anniversary Meeting of the Royal Society was held on 
Monday last, the list of the new Council we have already 
given. Owing to the absence of the President from do mes ti c 
affliction, the chair was occupied by the Secretary, Mr Spottts- 
woode. At the dinner in the evening three metnbera of the 
Government were present—Lords Carnarvon and galtsbuiy, and 
Mr W Hunt Lord Carnarvon In his speech gave out "Ho 
uncertain sound” as to what he deemed the duty of Government 
in the matter of endowment of scientific research, he virtually 
agreed to all the principles which we have so long and so strenu¬ 
ously advocated. We may therefore hope that the money to be 
devoted to the new Arctic Expedition is only a first instalment of 
what the Government think is due by the country to the pro¬ 
motion of directly unremuneratlvo research. 


The command of the Arctic Expedition will be offered to one 
of those officers who acquired a thorough knowledge, in former 
expeditions, of sledge travelling, and of the true system of bringing 
men healthy and cheerful through an arctic winter Thus it it 
intended that thp present undertaking should start with the advan¬ 
tage qf 4ff ifee pnetical knowledge and all the experience which 
was a onp fll W In ft# march** for Franklin. It will also be 
compose# fha pick of our faceted young officers, and will 
so OPR#*# esperiaae* f} 0 > dash and vigour An 

impost position wtJJ, wa have pi dputt, he offered to Com 
minder 4 K- Karkha,, whose quatiftetfons for the post have 
already beep weff tested. 

Tin Oxford Professor of Geology, Mr Presfficb, will deliver 
hu inaugural fectura at the Museum on Friday, December fl, at 


Tux Cambridge Board of Medical Studies have reported to 
the Vice Chaaqtlfor that Jficy have been engaged during the 
present term in reyWng th» regulations for proceedings In medi 
cine, and are 4 #*ifous of recommending some changes. The 
Boat# agte of opinion that it is expedient for the University to 
establish ezamjqaHons an# grant certificates of competency in so 
much °f state medicine u is comprised m the functions of 
tho qfflc«n of health. Jhe certificate given to successful candi 
dates sbqafcl tpsfify only to their competent knowledge of what 
is required fry the duties qf an officer of health. The Board 
recommend the flowing for the subjects of examtnalinn — 
1 Physics and Chemistry The principles of chemistry and 
methods of analysis, with especial reference to analyses (mkfotco 
pical if fell as chemical) of air amf water, the Law* of Heat, 
and th# Kfpdpie* of Paenpatkf, Hydrostatics, and Hydraulic., 
Wlth WW rsfww Iff vi»Ul*ti(|#, wetqr supply, drainage, 
constyqqjja# of dandlings, and sanitary engineering in general. 
2. Laws relating to Public Health 3. Sanitary Statistic* 
4- Origin, Propagation, Pathology, and Prevention of Epidemic 
and Infectious Diseases, effects of overcrowding, vitiated air, 
impure water, and bad or insufficient food, unhealthy occu¬ 
pations, and tho diseases to which they give rise, water supply, 
and disposal of sewage and refuse, nuisances injurious to 
health j distribution of diseases within 'the United Kiwgdn^ 
and effects of soil, season, and climate. The Vice-Chancellor 
hu convened a muting of general members of the Senate for 
to-day, in the Arts School, for the discussion of the report 


It will be proposed in a Convocation to be held at Oxford on 
the 9th of December, that a sum not exceeding iocf be placed 
at the disposal of Dr Rollorton, Prof HIS Smith, and the 
Rev. Hereford B. George, M.A , of New College, tor the pur- 
pom: of purchasing xrc h se ologic a l objects relating to Prehistoric 
periods, to be placed in the University Museum. 

Tux fallowing telegram la dated Aden, Nov 281—"Letters 
haw been received from Lieut Cameron to the i6th of May. 





Hit party were all welL Ha had circumnavigated the Tan¬ 
ganyika Lain, and found the effluent south of Speke’s Islands, 
which the native* reported to be Congo, identical with Living- 
stone’s Loalaba, He hopes to reach Jellala Falls and Loanda.” 

South Australian papers record with the utmost sati Action 
the success of Mr. John Forrest in crossing from the western 
coast of Australia to the Overland Telegraph, through the very 
heart of the only extensive region in Australia which remains 
unexplored. He and his companions travelled nearly 3,000 
miles, keeping doae to the 26th parallel of south latitude. They 
left Champion Bay on April 1, and reached the telegraph line 
on Sept. 37. Much of the territory pasaed over was of the 
poorest possible description, and for 600 mile* the travellers had 
to force their way through a spinifex desert scantily supplied 
with water They had several times to fight the natives. Mr 
Forrest has narrowed down, within very moderate limits, the 
unexplored territory lymg between the settled districts of South 
and Western Australia. His achievement leaves only the direct 
and more southern route to Perth to be traversed in order to 
complete the data requisite for giving to the world a fair general 
insight into the character of the Wert Australian Continent 

Thx American Academy of Sciences held its half yearly session 
at Philadelphia on Nov 3, 4, and 5 last, when a number of 
valuable papers were read We have only space for the titles of 
the more Important —“Results derived from an examination of 
the U S. Weather Maps for 1872—3,” by Prof E Loomis , 
“ The Composite Nature of the Electric Discharge,” by Prof 
A. M Mayer; “The Decay of Crystalline Rocks," by Prof 
1 8terry Hunt, “Geological Survey of Colorado,” by Dr F 
i V Hayden Dr Hayden exhibited photographs of ruined cities 
and village* discovered by his party in the cartons leading into 
the Colorado River and upon the plains In the vicinity, supposed 
to have been built more than 1,000 years ago by the ancestors 
of the present Moquis Indians The important tact established 
by these discoveries is, that there once existed in what are now 
the arid plain* and savage gorges of South-eastern Colorado a 
race so tar civilised that they built large cities, constructing their 
houses of well-hewn blocks of stone, with timber floors, well 
formed windows and doorways, and smoothly plastered walls, 
and that they possessed the art of making glased pottery — | 
“ Nervous System of Limulus,” by Mr A S Packard, jun , 

“ Measuring Minute Changes In Atmospheric Pressure,” by Prof 
A. M Mayer , "Effect of Wind on Sound Waves,” by Prof 
Joaeph Henry , “ Removal of Ammonia from Illuminating Gas,” 
by Prot B. Silliman, " Physical Measurement of the Honxontal 
Pendulum,” and “ Effect of Magnetism on Iron,” by Prof 
O N Rood, " Palaeontological Evidence of the Ages of Strata,” 
by Prof. Theodore GiU. 

If adulteration in England has become one of the arts, it is 
certain that we are not looked down upon by all nations as being 
beyond compare in this nefarious practice. A large trade ha* 
hitherto existed between Aleppo and England in'extract of scam- 
mony, but wa are told that comparatively little is now exported 
“ On account of its mixture with other substances,” only twenty 
ease* is all, weighing 2,100lb*., were shipped during the part 
year, the value of which was 1,680/., and the whole of this came 
to England In the previous year, 737 case* were exported, 
showing that adulteration alone is rapidly driving this article 
out of the import market, foe the root* ore produced as abundantly 
as aver, and are dog up and sent to England, the extract being 
proc ur ed from them in this country 467 cases, weighing 
03,340 tbs., and valued at 36a l, were shipped from Aleppo to 
/England in 1873. Considering the bulk and weight of the roots 
as compared with that of the extract and the consequent increase 
of the cost of freight, it would teem that this exportation of the 
toots themselves can scarcely be u profitable trade to the 


shippers, Inasmuch as 467 eases are valued only at 362/, while 
twenty case* of the extract are worth 1,680/. 

We learn from a report on the trade and commerce of 
U S., that the quantity of lobster packed in can* in the factories 
of the coast in 1873 was 1,600^000 lbk, mostly in 1 lb cans. In 
addition to these, the same firms packed at their establishments 
in Nova Scotia over 2,000,000 earn, making the total amount 
packed by Portland homes In the past year, 3,600,000 cam of 
lobster Beside* 'other products winch are packed in tins in 
America, as well for home consumption a* for exportation, 
green maize is one of the most important, 4,000,000 cam of 
this maize were packed in Maine during the past year In 
Caliform* a large and increasing trade is carried on in cunng or 
drying fruits, which at one time was done by exposure of the 
fruits to the air This, however, has been supereeded by the 
process of desiccating with a blast of hot air By this means 
the fruits retain all their freshness of flavour. 

Tux scarcity of oysters, which is now attracting renewed 
public attention, is a question which intimately affects a large 
number of people The point is quite os important to the public 
as that of the scarcity of salmon, which was taken up by the 
Legislature thirteen yean ago. Whether, as two nval parties of 
theorists maintain, the failure b due to natural causes or to over- 
dredging, the result to the public is the same, and it will only be 
by some systematic investigation that the doubts will be set at 
rest That unfavourable weather should be the sole cause of the 
scarcity of oysters, for a dozen successive yean, is very hard to 
believe , and though it is only natural that weather should have 
tome effect upon the produce of these bivalves, It is more probable 
that overdrcdging is equally if not more to blame In such a 
case some restrictions are necessary, and these restrictions con 
only be enforced by the action of Parliament 

A few weeks ago we alluded to the suggestion made by the 
Government of Newfoundland for the establishment of a close 
time for seals. We are glad to see that our own Government 
are also alive to the necesnty for some steps being taken to pre¬ 
vent the annual slaughter of thousands of young and immature 
and breeding seals which takes place at present l'he first step 
will be to take the opinions of the owners of scaling vessels on 
the advisability of such a course, and with this object we under 
stand that the officials of the Board of Trade have already 
arranged to visit the principal scaling porta of Scotland 

The Daily Newt of Tuesday ha* a letter from its cone 
spoodent w ith the Egyptian Transit Expedition, dated 1 hebes, 
Nov 9, from which we learn that tha astronomers have located 
themselves on a a island to the south of Karnak So tar every 
thing has gone well, and if the weather only prove favourable 
the work is likely to be successful To the cart the honzon 1* 
unobstructed by anything except a distant range of hills, which 
cannot measure more than one angular degree 

A correspondent,! “ H B. P, ’ wntea to correct Dr 
Petermann’s statement quoted in last week’1 article (p 61) that 
the Ashantee War “ cost nine millions sterling ’ “ The utmost 
cost of the Ashantee expedition, ’ our correspondent states, and 
he writes from the War Department, Woolwich, "was seven 
teen or eighteen hundred thousand pounds, and this Includes 
stores innumerable, which were returned unshipped, and which 
have depreciated bat little in value. ” This, however, m no way 
invalidates the force of Dr Petermann’s statement so far as 
concern* the purpose for which we adduced it 

Mr J. V Jones, of University College, London, has been 
elected to the Brackenbury Natural Science Scholarship in con¬ 
nection with Balllol College, Oxforl 
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The observations of the November swarm of falling 5tar * M 
the several French stations had no result. It seems pretty ecrtam 
that the phenomenon is now at its lowest ebb of brilliancy 

M.Chkvrkul, the director of the pans Museum, has resigned 
his office owing to difficulties In the nomination of a professor 
The administration and the professors have come to the conclusion 
that the appointment must be postponed for a year, and a 
suppliant will deliver the lectures. 

The first number of a new monthly illustrated periodical, 
hugely devoted to science, has just appeared in Pans It is 
entitled, Revue IilnstrU da Ultra, Saencet, Arts, et Indeatria 
daeu let Deux Monies 

Annala Telegrapkvjua, a periodical issued by the French ad 
ministration, but in abeyance for the last eight years, has again 
reappeared 

M Martin, a trench telegraphic engineer, has invented an 
engine for recording votes. The contrivance has been designed 
on the principle of the sonudta Hectriqucs, and 11 exhibited in a 
shop in the Place Dauphine 1 he jieculiarity is that the votes 
are registered and their total reckoned automatically The in 
vention is attracting public notice, as it is expected that the 
Versailles representatives will have an immense number of votes 
to register during the next session 

Mr Lenest Ingersoli, of Boston, U S , who accompanied 
the party of Dr Hayden during the past summer, as zoologist, 
has returned with a largo quantity of specimens of natural 
history, which he is engaged in working up for publication. An 
important feature of this scries consists in a very extensive col 
lection of land and freshwater shells, a branch which has been 
too much neglected lately by explorers, to whom recent and 
fossil vertebrates have had greater attractions. Mr Ingersoli 
was greatly surprised at the number and character of the mol- 
1 us can forms secured in Colorado, as also their strange distribu¬ 
tion and stations, and is confident that the facts which he has 
to present will be considered extremely interesting to concho 
logists 

Auo\( the gaps that have remained unfi'led in the senes of 
reports of the Wilkes Lxpedilion has been that on the plants col 
lected by the party, partly in consequence of the failure of the U S 
Congress to make the necessary appropriations, and partly on 
account of the death of I)r Torrey, who had charge of the 
phenogamous portion This volume, however, has lately 
appeared, Dr Gray having undertaken the work of Dr 1 orrey 
after his death That part relating to the cryptogamous plants 
(consisting of the mosses) had been already publisher! in seveml 
portions—that on the modes as prepared by Mr W S bulll- 
vant, that of the lichens by Prof Tuckerman, and that on the 
algx by Professors Bailey and Harvey, the fungi by the late 
Dr Curtis and Mr Berkeley The volume is an imperial quarto 
of 430 pages of letter press, and contains twenty nine plates Of 
this only twenty copies arc on sale, to be had of Westermann 
and Co., New York, and at the Herbarium of Harvard Uni¬ 
versity 

The Council of the Society of Arts hare arranged with Profi 
McLeod, of the India Engineering College, Cooper’s Hill, to 
deliver two lectures (on dates to be hereafter determined) 
during the Christmas holidays. The subject will be “The 
Work and Food of the Iron Ilorsc.'’ 

A severe earthquake shock was felt in Chili shortly after 
midnight on Sept. 26 It extendei os far north as Copiapo, and 
south as far os lalea, and was the heaviest shock experienced 
since thg, memorable one of July 7 last year Valparaiso, 
Santiago, and intermediate country were almost on the focus of 


the intensity of the shock The earthquake travelled from met 
to west The temperature immediately row two degrees and 
she tenths. The night was beautifully dear Several alight 
tremors were felt during the ensuing week 

The Hastings and SL Leonards Philosophical and Historical 
Society, which has entered on the seventeenth year of iti work, 
is on the whole in a healthy condition. A number of the members 
have undertaken to investigate the tcienoe of th* neighbourhood 
in connection with botany,'xoology, archmology, geology, meteoro¬ 
logy, &c., so that we may expect by and by some results of sub¬ 
stantial value 

It Is gratifying to hear that an attempt 11 being mode to create 
an interest in science in North London A senes of lectures on 
scientific subjects are being given in the Athemeum, Camden 
Road, at a very moderate price, and we hope the remit will be 
the formation of a North London Scientific Society and Field 
Club, somewhat after the model of the one recently started in 
West London. These North London lectures we shall notify in 
our “Diary” 

A recent number of the Australian Sielcher contains a very 
interesting account of the great Melbourne telescope, with 
which so much good work has already been done by Mr. Ellery 
and his staff, a senes of well-executed illustrations accompany 
the paper It is, as the article justly concludes, to the credit of 
the colony that amidst its prevalent utilitarianism it remembered 
and recognised the claims or science to the degree implied in the 
purchase and support of so noble an instrument The telescope 
cost about 5,000 1, m addition to the sum of 1,500/ for tha 
home 

We arc glad to see that Mr W G Valentin's “Course of 
Qualitative Chemical Analysis” (Churchill) has reached a third 
edition. 

Dr WEtNItOLDS excellent “Vorschule der Experimental- 
physik,” which we noticed m vol iv. p. 158, has reached a 
second edition, in which the author has brought his work up to 
lime 

“ Beautv in Common Things ” is the title of a very pretty 
quarto \ oluine published by the Society for Promoting Christian 
Knowledge It consists of twelve chromolithographcd drawings 
from nature by Mrs J W bymper, with descriptive text by 
the author of “ Ijfe Underground The drawings are all of 
the most common plants, such as the Bramble, the Wild Straw¬ 
berry, Furze Blossom, Blackthorn, Mushrooms, &c., but while 
perfectly faithful to nature, the arrangement and execution ere 
so artistic as to afford genuine pleasure The text is pleasant 
and informing, and altogether the hook is n very beautiful 
Christmas present, and likely to give children into whose hands 
it may fall, a taste for the study of nature. 

We have received the fifth edition (dated 1875) of Dr J H. 
Bennett’s very interesting book, “ Winter and Spring on the 
Shores of the Mediterranean ” (Churchill) We recommend it 
to those in sesrch of a genial winter home 

F rom Liverpool comes a carefully compiled Synopsis of ea 
Arrangement of Invertebrate Animals in the Free PubHo 
Museum of Liverpool,” by the Rev H H, Higgins, M A 
Prefixed is an introduction the substance of which appeared 
in two articles by Mr Higgins, in Nature, voL 1I1. pp 202 and 
481 

The Geological, Botanical, and Natural History Section of 
the Catalogue of the Leeds PubHc Library contains the names 
oi many valuable works of reference. Some of our readers may 
be glad to know that access can be had at all times to any of 
the works mentioned in the catalogue. 
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The additions to tbe Zoological bodety'i Garden* during the 
p^st week include two Great Kangarooi ( Matropus glganteus), 
from New Sooth Wales, presented by Mr A Nicol, two 
Common Boat (Boa constrictor), two Agoutis (Dasyprocta f), 
from St Lucia, presented by Mr Neville Holland , a Virginian 
Deer (Cetvtu virginiamss), from Sooth America, presetted by 
CaptE H Cobbett, a Gaulle (GatfUa Jorcas\ from Egypt, pre¬ 
sented by Mi— Lancaster, a Common Pea (owl (Paw cristatus), 
from India, presented by the Ilcm. A. S G Canning , a Vervet 
Monkey (Cercopaktcus lot amid), from South Africa ; and a Sun 
Badger (ffdtetis mosekata), from East Asia, new to the col 


THE “ CHALLENGER » EXPEDITION* 

TOURING our southern cruise the sounding lead brought up 

^ five ehso uteiy distinct lunds of sea bottom, without taking 
into account the rock and detritus of shallow soundings in the 
neighbourhood of land Our first two foundings in 98 and 150 
fathoms on the 17th and 18th of December were in the region of 
the Agulhas current These soundings would have been natu 
rally l°6C*d “greenish sand, ’ but on esamining the sandy par 
tides with tbe microscope, they were found to consist almost 
without exception of the casts of foramimfera m one of the com 
plex silicates of alumina, iron, and potash, probably some form 
of glauconite. The genera principally represented by these 
cuts were Mihoia, Biloculinn, Uvtgerina, Flanorbullnn, Rolalia, 
Textulann, Bulimina, and Nummulina , Globigenun, Orbulina, 
and Fulvinulina were present, but not nearly in so great abun 
dsnee. There were very few fonmimfera on the surface of the 
■ca at the time. lhn kind of bottom has been met with once 
or twice before, but it is evidently excel Uonal, depending upon 
some peculiar local conditions 

1'iom the Cape, as far south as our station in lat 46° 16, we 
found no depth greater than l 900 fathoms, and the bottom was 
in every case “Globigcnna ooze, ’ that is to say, it consisted of 
little else than the shell* of Globigcnna, whole, or more or less 
broken up, with a small proportion of the shells of Fulvinulina 
and of Orbulina, and the spines and tests of radiolarians and 
fragments of the spicules of sponges 

Mr Murray has been paying the closest attention since the 
tune of our departure to the question of the origin of this cal 
careous formation, which is of ao great interest and importance 
on account of its anomalous character and it* enormous exten 
sion Very early in the voyage he formed the opuuon that oil 
the organisms entering into its composition at the bottom are 
dead, and that all of them live abundantly at the surface and at 
intermediate depth* over the Globigetma ooze area, the ooze 
being formed by the subsiding of these shells to the bottom after 
death 

This is by no means a new view It was advocated by the 
late Prof Bailey, of West Point, shortly after the discovery, by 
means of Lieut, Broke s ingenious sounding instrument, that such 
a formation had a wide extension in the Atlantic. Johannes 
Muller, Count 1 ourtalcs, Krohn, and Max Schullzc, observed 
Globigerina and Orbulina living on the surface, and Brest 
JIccckel, in his important work upon the Radiolana, remarks 
that "we often find upon, and earned along by the floating 
pieces of seaweed which are so frequently met with In all seas, 
foramimfera as well os other aniftsd forms which hsbitually live 
at the bottom” However, setting tside these accidental m 
stances, certain foramimfera, particularly in their younger stages, 
occur In some localities so constantly and in such numbers, float* 
fag on the surface of the sea, that the suspicion seems justifiable 
that they possess, at all events at a certain period of their exist 
ence, a pelagic mode of life, differing in this respect from most 
of the remainder of their class. Thus Muller often found in the 
contents of the surface net off the coast of France the young of 
Rotaltu, but more particularly Globigerina; and Orbuunre, the 
two latter frequently covered with one calcareous tubes, pro- 
- ..- *-*’■“ugh which the 
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in great numbers, particularly in February Often the shell was 
covered with a whole forest of extremely long and delicate cal¬ 
careous tubes projecting from all sides, and probably contributing 
essentially to enable these little animals to float below the surface 
of the water by increasing their surface greatly, and consequently 
their friction against the water, and rendering it more difficult 
for them to sink.” * In 1865 and 1866 two papers were read 
by Major Owen, FLS, before the Linnean Society, “On the 
Surface Fauna of Mid Ocean ’ In these communications the 
author stated that he had taken foramimfera of the genera 
Globigerina and Fulvinulina, living, in the tow net on the surface, 
at many stations in the Indian and Atlantic Oceans. He de¬ 
scribed the special forms of these genera which were most com¬ 
mon, and gave an interesting account of their habits, proposing 
for a family which should include Globigerina, with Orbulina as 
a sab genus, and Polvuiulino, the name Colymbita, from the 
circumstance that, like the Radiolana, these foramimfera are 
found on the surface after sunset, “diving” to some depth 
beneath it dunag the heat of the day Our colleague, Mr Gwyn 
Jeffreys, chiefly on the strength of Major Owens papers, mam 
tamed that certain foramimfera were surface animals, in oppo 
silion to Dr Carpenter and myself t I had formed and expressed 
a very strong opinion on the matter It seemed to me that the 
evidence was conclusive that the foramimfera which formed the 
Globigerina ooze lived on the bottom, and that the occurrence of 
individuals on the surface was accidental and exceptional, but 
after going into the thing carefully, and considering the mats of 
evidence which ha* been accumulated by Mr Murray, I now 
admit that I was in error, and I agree with him that it may be 
taken as proved that all the materials of such deposits, with the 
exception, of course, of the remains of animals which we now 
know to live at the bottom at all depths which occur in the 
deposit as foreign bodies, are derived fr m the surface 

Mr Murray has combined with a careful examination of the 
soundings a constant use of the tow net, usually at the surface, 
but also at depths of from ten to one hundred fathoms and he 
finds the closest relation to exist between the surface fauna of 
any particular locality and the deposit which is taking place nt 
the bottom In all seas, from the equator to the polar ice, the 
tow net contains Globigcrinne. They are more abundant nnd of 
a larger size in warmer seas, several varieties, attaining a huge 
size and presenting marked varietal characters, are found in the 
inlet-tropical area of the Atlantic III the latitude of Ker 
guelcn they are less numerous and smaller while further 
south they are still more dwarfed, and only one variety, the 
typical Globigerina bullouhs, is represented The living Globi 
germ® from the tow net are singularly different in appear 
once from the dead shells we find at the bottom The shell it 
clear anil transparent, and each of the pores which penetrate 
it is surrounded by a raised crest, the crest round adjacent pores 
coalescing into a roughly hexagonal network, so that the pores 
appears to he at the bottom of a hexagonal pit At each angle 
of this hexagon the crest gives off a delicate flexible calcareous 
spine, which is sometimes four or five times the diameter of the 
shell in Icnglln The spines radiate symmetrically from the 
direction of the centre of each chamber of the shell, and the 
sheaves of long transparent needles crossing one another in 
different directions have a veiy lieauliful effect The smaller 
inner chambers of the shell are entirely filled with an orange- 
yellow granular sarcode, and the large terminal chamber usually 
contains only a small irregular mass, or two or three small 
masses run together, of the same yellow sarcode stuck against 
one tide, the remainder of the chamber 1>eiog empty No defi¬ 
nite arrangement and no approach to structure was observed in 
the sarcode, and no differentiation, with the exception of 
round bright yellow oil globules, very much like those found in 
some of the radiolanans, which are scattered apparently irregu 
Iarly in the sarcode We never have been ible to detect in any 
of the large number of Globigenme which we have examined the 
least trace of pseudopodia, or any extension in any form of the 
sarcode beyond the shell. 

Major Owen (op at ) has referred the Globigenni with spines 
to a distinct species, under the name of G htrsuia I am 
inclined rather to believe that all Globigerina: are to a greater or 

• Die RndloUmen " Erne Mooographw von Dr Ernst Bucket Berlin, 
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less decree (piny when the (hell has attained ita fall develop- 
aunt In specimens taken with the tow-net the spinel are 
very anally abeent, but that is probably on account of their 
extreme tenuity, they are broken off by the (lighted touch In 
freih examples from the surface, the dots Indicating the origin 
of the lost spines may almoet always be made out with a high 
power There are never spines on the Globigerina from the 
bottom, even in the shallowest water Two or three very marked 
varieties of Globigenna occur, but I certainly do not think that 
the characters of any of them can be regarded os of specific 

There is still a good deal of obscurity about the nature of 
Orbnlma tuttverta, an organism which occurs in some places in 
large proportion in the Globigerina ooze The shell of Orbulina 
b spherical, usually about 5 millimetre in diameter, but it b 
found of all smaller sizes The texture of the mature shell 
resembles closely that of Globigenna, but it differs in some 
important particulars. The pores are markedly of two different 
sizes, the larger about four times the area of the smaller The 
larger pores are the less numerous, they are scattered over the 
surface of the shell without any appearance of regulanty , the 
smaller pores occupy the spaces between the larger The crests 
between the pores are much less regular In Orbulina than they 
are in Globigenna, and the spines, which are of great length 
and extreme tenuity, seem rather to arise abruptly from the top 
of acattered papil'ie than to mark the intersections of the crest 
This origin of the spines from the papillae can be well seen with 
a moderate power on the periphery ol the sphere The spines 
are hollow and flexible, they naturally radiate regularly from 
the direction of the centre of the sphere, but in specimens which 
have been placed under the microscope with the greatest care 
they are usually entangled together in twisted bundles They 
are so fragile that the weight of the shell itself, rolling about 
with the motion of the ship, is usually sufficient to break off the 
whole of the spines and leave the papillae only projecting from 
its surface In the course of a few minutes. In some examples, 
either those in process of development, or a senes showing a 
varietal divergence from the ordinary type, the shell is very thin 
and almost perfectly smooth, with neither papilla; nor spines, nor 
any visible structure, except the two classes of pores, which are 

The chamber of Orbulina is often almost empty, even in 
the case of examples from the surface, which appears from the 
freshness and transparency of the shell to be living, it is never 
full of sarcode, but it frequently contains a small quantity of 
yellow sarcode stuck against one side, as in the lost chamber of 
Globigerina. Sometimes, but by no means constantly, within 
the chamber of Orbulina there Is a little chain of three or four 
small chambers singularly resembling in form, in proportion, and 
In sculpture, a (mail Globigerina , and sometimes, but again by 
no meant constantly, spines arc developed on the surface of the 
calcareous walls of these inner chambers, bke those on the test 
of Globigenna The spines radiate from the position of the 
centre of the chambers and abut against the insides of the wall 
of the Orbulina In a few cases the inner chambers have been 
observed apparently arising within or among the sarcode adher 
mg to the wall of the Orbulina. 

Major Owen regards Orbulina as a distinct organism, nearly 
allied to Globigenna, but differing so far from it as to justify its 
separation into a special subgenua, lie considers the small 
inner chamber of Orbulina as representing the smaller chamber 
of Globigenna, and the outer wall as the equivalent of the Itujje 
outer chamber of Globigerina develo|ied in this form as an in¬ 
vesting chamber Count Pourtales, Max-Schultze, and Krohn, 
on the other hand, believe, on account of the close resemblance 
In structure between the two shells, their constant association, 
and the undoubted fact that an object closely resembling a young 
Globigerina is oftea found within Oitiulina, that the latter is 
simply a special reproductive chamber budded from the former, 
and capable of existing independently I am rather Inclined to 
the latter view, although I think much careful observation is 
still required to substantiate it, and some even of our own 
observations would seem to tell somewhat In the opposite direc¬ 
tion Although Orbulina and Globigenna are very usually 
associated, in different localities, they are so m different propor 
dons, and in the icy sea to the sooth of Kerguelen, although 
Globigerina was constantly taken in the surface-net, not a single 
Orbulina was ddieted. Like Globigenna, Orbulina is moat I 
fully developed and most abundant in the warmer seas. j 

Associated with these forms, and, like them, living on the 
surface and dead, and with their shells in various stages of decay I 


at the bottom, there are two very marked species or varieties 
ef Pulvinulina, P menardu, and P. micheiiniana. Thegeneral 
structure of Pulnnulma rmembles that of Globigerina. The shell 
consists of a congeries of from live to eight chambers arranged in 
an irregular spiral. As in Globigerina, the last chamber Is the 
largest, the Inner smaller chambers are usually filled with yellow 
sarcode j and as in Globigerina, the last chamber is frequently 
nearly empty, a small irregular mam of sarcode only oc cu pyi n g 
u part of the cavity The walla of the chambers are closely and 
minutely perforated The external Surface of I the wall is nearly 
smooth, and no trace of a spine has ever been detected Pul- 
vmnltna mtnardti has a large dlscoidal d epr e ss ed shell, in 
diameter consisting of a series of flat chambers overlapping one 
another, like a number of coins laid down somewhat irregularly, 
but generally in a spiral each chamber is bordered by a distinct 
somewhat thickened solid rim of definite width. On the lower 
surface of the shell the Intervals between the chambers are 
indicated by deep grooves The large irregular opening of 
the final chamber it protected by a crescentic lip, which in 
some specimens bean a fringe of spine-llke papillae This 
form is almost confined to the warmer seas It is very 
abundant on the surface, and still more so during the day, at 
a depth of ten to twenty fathoma in the Mid Atlantic , and it 
enters into the composition of the very characteristic Globl 
gerina ooze of the "Dolphine Rise' in almost as large pro¬ 
portions as Globigenna. Puhnnuhna mcheltniana is a smaller 
variety , the upper surface of the shell is flattened as in P 
menardu, but the chambers are conical and prolonged down¬ 
wards, so that the shell is deeper and somewhat turbinate. The 
two species usually occur together, but P michehmana has 
apparently a much wider distribution than P menardu, in which 
the former was limited to the region of the trade-winds and the 
equatorial dnft current and was found rarely, if at all, to the 
south of the Agulhas current, the latter accompanied ns south¬ 
ward as far at Kerguelen Land Both forms of Pulvinulina, 
however, are more restneted than Globigenna, for even P, 
muhehmana became scarce after leauug the Cape, and the 
wonderfully pure calcareous formation m the neighbourhood 
ol Prince Ldward Island and the Crozeti consists almost aolely 
of Globigenna ballades, and neither ipecies of Pulvinulina 
occurred to the south of Kerguelen Land 

Over a very large part of the * Globigerina ooze " area, and 
especially in those intertropical regions in which the formation is 
most characteristically developed, although the great bulk of the 
ooze is made up of entire shells and fragments of shells of the 
above-described forarafnlfere, besides these there is frequently a 
considerable proportion (amounting in some cases to about 
twenty per cent ) of fine granular matter, which fills the shells 
and the Interstices between them, and forms a kind of matrix 
or cement l'hu granular substance is, like the she 1% cal¬ 
careous, disappearing in weak acid to a small insoluble residue 
with a low microscopic power it appears amorphous, and it is 
likely to be regarded at first sight os a paste made up of the ulti¬ 
mate calcareous particles of the disintegrated shells, but under a 
higher power it is found to consist almost entirely of “coccollths” 
and “ rhabdoliths " I heed scarcely enter here into a detailed 
description of these singular bodies, which have already been 
carefully studied by Huxley, Sorby, Ghmbel, Carter, Oscar 
Schmidt, Wallich, and others I need only state that I believe 
our observations have placed it beyond a doubt that the “cocco 
Utht” are the separated elements of a peculiar calcareous 
armature which covers certain spherical bodies (the “ cocco- 
spheres” of Dr Wallich ) The rhabdoliths are the like ele 
menu of the armature of eftremely beautiful little bodies, 
which have been first observed by Mr Murray, and naturally 
called by him “rhabdospheres Coccosphtres and rhabdo- 
spheres live abundantly on the surface, especially in warmer 
seas. If a backet of water be ailosred to stand over night with 
a few pieces of thiead in it, on examining the threads carefully 
many examples may usually be found attached to them, but 
Mr Murray bus found an unfailing supply of all forms in the 
stomachs of Salpoe 

What these coccospberes and rhabdospheres arc we are not 
yeHn a^positionjo m y with certain ty^but our strong impression 

gemmuks, or the sporangia of some minute organism; probably 
an alga, In which latter case the coccollths and rhabdoliths might 
be regarded u representing In position and function the “ amphi- 
disci ” on the surface of the gemmules of SponglUa, or the spiny 
facets on the zygospores of many of the Desmidoe. Than are 
many forms of coccollths and rhabdoliths, and many of these am 
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m distinct that they evidently indicate dlffe rent specie*. Mr. 
Mnttay believes, h owe v er, that only one form la met with on one 
sphere; and that in order to produce the numerous form* figured 
by Hseckd and Oscar Schmidt, all of which, and many additional 
varieties, he baa observed, the sphere* mtut vary m age and 
development, or in kind Their constant pretence m the surface 
net in surface-water drawn in a bucket, and in the stomachs of 
surface animals, sufficiently prove that, like the ooze-forming 
fotmmiwferda, the coccoliths and rhabdoliths, which enter so 
hugely into the composition of the recent deep-sea calcareous 
formations, live on the surface and at intermediate depths, and 
sink to the bottom after death Cocooepheret and rhabooepheres 
have a very wide but not an unlimited distribution From the 
Cape of Good Hope they rapidly decreased in number on the 
surface, and at the bottom as we progressed southwards The 
proportion of their remains in the Globigenna 00re near the 
Croxets and Prince Edward Island was comparatively small, 
and to this circumstance the extreme clearness and the unusual 
appearance erf bring composed of Globigenna: alone was pro¬ 
bably mainly due. We found the same kind of ooze nearly 
free from coccoliths and rhabdoliths in what may be considered 
•bout a corresponding latitude in the north, to the west of 
Faroe. 

Before leaving the subject of the modem chalk, it may be con¬ 
venient to pass on to stations 158, 159, and 160, on March 7th, 
10th, and 13th, on our return voyage from the ice. The first 
two of these, at depths of 1,800 and a, 150 fathoms respectively, 
are marked on the chart “ Globigenna ooze and it will be 
observed that these soundings nearly correspond in latitude 
with the like belt which we creased going southwards, the 
thud sounding at a depth of 2,600 fathoms is marked “ red 
clay.’’ 1 

According to our present experience the deposit of Globi 
germ* 00re is limited to water of a certain depth, the extreme 
Omit of the pure characteristic formation being placed at a depth 
of somewhere about 3,250 fathoms. Crossing from these sbal 
lower regions occupied by the ooze into deeper soundings, we 
find universally that the calcareous formation gradually passes 
into and is finally replaced by on extremely fine pure day, which 
occupies, speaking generally, all depths below 2,500 fathoms, 
and consists almost entirely of a silicate of the red oxide of iron 
and alumina. The transition Is very slow, and extends over 
several hundred fathoms of increasing depth, the shells gradually 
lose them sharpness of outline and assume a land of "rotten ’’ 
look and a brownish colour, and become more and more mixed 
with a fine amorphous red-brown powder, which increases steadily 
in proportion until the lime has almost entirely disappeared 
Thu brown matter is in the finest possible state of subdivision, 
so fine that when, after sifting it to sepante any organisms it 
might contain, we put it into jars to settle, it remained for days 
In suspension, giving the water very much the appearance and 
colour of chocolate. 

In indicating the nature of the bottom on the charts, we 
came, from experience and without any theoretical considera¬ 
tion, to use three terms for soundings In deep water Two of 
these, GL ox. and r cL, were very definite, and Indicated 
strongly marked formations, with apparently but few characters 
in common; but we frequently got soundings which we could 
not exactly coll either “ Globigenna oose ” or 11 red clay,' and 
before we were fully aware of the nature of these we were in 
the habit of indicating them as “grey ooze” (gr ox.) Wc 
now recognise the “grey ooze” as an intermediate stage 
between toe Globigerlna oore and the red clay, we find that 
on one aide as it were of as ideal line, the red clay contains 
more and more of toe material of the calcareous ooze, while 
on the other the ooze is mixed with an incr easing proportion of 
“red clay.’ ’ 

Although we have met with the same p henome non so fre¬ 
quently that we were at length able to predict the nature of the 
bottom from to* depth of the sounds with absolute certainty for 
toe Atlantic and toe Southern Sea, we had perhaps the best 
opportunity of observing it in our first section across toe Atlantic, 
ba t wu zn Teneriffe and St Thomas. The first four stations 
on this section, at depths from 1,525 to 2,220 fathoms, show 
Globigerlna ooze. From the last oi there, which is about 300 
miles from Tenerife, the depth gradually increases to 2,740 
fttooms at 500, and 3,950 fathoms at 750 mile* from Tenenfife. 
The bottom to there two soundings might have been called “grey 
meet” for although its nature he* altered entirely from the 
dobigarina oose, the red clay into which it la rapidly passing 
StlB oontaina a co nsidera ble admixture ofcarbonat* of line. 


The depth goes on increasing to a distance of 1,150 miles 
from Teneriffe, when it reaches 3,150 fathoms, there the day is 
pure and smooth, and contains scarcely a trace of lime From 
this great depth the bottom gradually rises, and unto decreasing 
depth toe grey colour and the calcareous composition of toe 
ooze return. Three soundings in 2,050, 1,900, and 1,950 
fathoms on toe “Dolphin Rise," gave highly characteristic 
examples of the Globigerlna formation. Passing from the 
middle plateau of the Atlantic into the western trough with 
depth* a little over 3,000 fathoms, the red day returned m all its 
punty and our last sounding in 1,420 fathoms before reach mg 
Sombrero, restored the Globigenna ooze with its peculiar 
associated fauna. 

This section shows also the wide extension and the vast geo¬ 
logical importance of the red clay formation The total distance 


About 80 miles of volcanic mud and sand, 

350 „ Globigerlna ooze, 

1,050 „ red clay, 

330 „ Globigenna ooze, 

850 „ red clay, 

40 „ Globigerlna ooze, 

giving a total of 1,900 miles of red clay to 720 miles of Globl- 
germ* ooze ” 

(To be continued'] 


SCIENTIFIC SERIALS 

The Journal of Ike Chemical Society for October commences 
with a psjier, by Prof Roscoe, On a new chloride erf uranium. 
The new compound is toe pentachlonde UClp obtained by 
passing chlorine over a heated mixture of any oxide of uranium 
and charcoal If the current of chlorine is slow, the substance 
forms dark needle-shaped crystals with a green metallic lustre and 
ruby red by transmitted light When the chlorine is passed 
rapidly, UCI, 1* formed as a brown powder The compound 
decomposes on heating into the tetrachloride and free chlorine.— 
Tbe next paper is on suberone, by C Schorlemmer and K. S 
Dale This body is formed by distilling suberic mad with lime 
according to the equation— 

2C,h 14 o 4 = 2CO, + 2H,o + C l4 lI, 4 O r 
Hexane is produced at the same time, and can be separated by 
fractional distillation Pure suberone is a mobile liquid, boiling 
at 179° to t8t\ Tbe molecular formula 11 C 7 H,.Q, and it U 
oxidised by nitnc acid into an acid of toe formula C 7 Hj, 0 4 
1 he authors have examined the barium, calcium, and silver salts 
ol this acid. The new acid has the same composition as the 
pimelic acid obtained by Hlasiwctz and Grabowsky from cam¬ 
phoric odd, but its properties are quite different, and it has been 
provisionally named a-pimelic acid The authors assign too 
following constitutional formulae to suberone and o-pimriic 
acid — 

CH,— 01 ,-CH,. Cllg—CHf—CO OH 

cll,-CH,-CH,/ C0 clv-aG—CH,—CO 0II 

Suberone a-ftmellc adA 

Note on the crystalline forms of meconic and a-punelic acids, by 
Dr. C. A. Burghardt —On the action of earth on organic nitrogen, 
by E. C. C Stanford. Tbe experiments were mode on mixtures 
of lean meat with ordinary loam earth, and the author deduces 
therefrom the following conclusions —1 Earth mixed with 
organic nitrogenous matter is an indifferent dryer, and, except in 
considerable quantity, a poor deodoriser 2 That the mixtures 
continuously lore nitrogen to about the extent of 73 per emit in 
fire months. 3. That the loss is perhaps wholly due to decay, 
the nitrogen being prgbably evolved as ammonia. 4. That in 
such mixtures the earth docs not act a* an oxidizer, no nitrifica¬ 
tion taking place.—The remainder of tbe journal la devoted to 
abstracts from foreign periodicals, many of which have been 
already noticed in there columns. 

Gattttta Ckimca ItoUana, fasricolo vl, vii, and vin , Octo- 


research has led tbe author to study tbe action of mine acid op 
acetanilide giving me to the formation of mtro- a c et ai dl ide. which 
h ■ (in ve rte d by potaaetam hydrate into a mixture of ortho- and 
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meta-mtroamlme Para-nitroamlinc from ordinary dmitro-ben- 
mm If next treated of, then the redaction of meta-ratroanfltoe. 
Ioddbenzenc acted upon by mtnc add yields ortho* and 
meta iodo-mtrobensene, the first of which was converted 
by the action of nitro • sulphuric and into a dinltro 
derivative, which, on treatment with a dilute solution 
of potassium hydrate, is converted into the potassium salt 
of ordinary dlnitropbeuc acid, and by the action of alcoholic 
ammonia into ordinary dlnitro aniline From these reactions 
the author condudes that this dhutro-iodobenzenc has the struc 
aural formula 11314. Dinitro-iodobeniene from meta wtro- 
iodobenzene has been prepared and proved to be identical with 
the foregoing body, at the same time a small quantity of a second 
dlnitro compound is produced, which the author considers as the 
iodide of the £ dlnitrophenol of Huebner and Werner The 
dinltro-amline from this body has been prepared, and the consti¬ 
tution 1 3 6 is assigned to it The author next enters into 
the consideration of tins 0 dlnitrophenol—a table comparing the 
fusion pointa of this body and its derivatives with those of the 
a compounds 11 given The brominated derivatives of the aniline 
have been examined, and the constitution 1 314 assigned to 

the dibromo-aniline A large section is next devoted to the 
three isomeric dibromo benzenes, dichlorobenzene is also con 
sidered, and the three monobramo toluenes. The action of 
bromine on the isomeric nltro-anillnes has been studied, and con 
stitudonal formulae are assigned to the resulting compounds 
The anthor then goes on to consider the preparation of the new 
dimtrobenzene and the products of its transformations. The 
mono nitro compound has been submitted to a similar study, and 
likewise the mono-nitro derivatives of the dichloro-, cnioro- 
bromo-, cbloro-iodo , bromo-iodo-, and dl iodo-benzene The 
next section is devoted to the constitution of the principal sub¬ 
stitution products of phenol The isomeric monobromophenols 
are first treated of, then the following bodies in succession — 
dibromo ortho nitroanisol, the corresponding meta compound, 
l.aurcnt 1 bromodlmtrophenol, the dlnitrochlorophenol of Du 
bois, and the corresponding brorao and lodo compounds; 
finally, dmltro-para-dibromobenzene, its phenol and aniline. The 
three isomeric tribromobenzenes are next treated of nitro trlbro- 
mobenzene and the products of its decomposition The const! 
tution of the di derivatives is discussed, and the present state of 
our knowledge with respect to the ortho-, para-, and meta series 
of the aromatic compounds is well displayod in a series of tables 
The remainder of this paper, ol which the foregoing is but an 
imperfect outline, is entirely devoted to theoretical considerations. 
—The next paper is a preliminary note on the action of bydriodic 
acid on aantonlc add by S Cannizzaro and D Amato — This is 
followed by n paper by the same authors on metasantomne, to 
which the formula CijHjjO, is assigned.—Quant tative determi 
nation of the atomic group C,H ,0 contained in acetyl substitu 
tion products, by Fausto Sestini.—On the action of bromine on 
anhydrous chloral, by A Ogltaloro.—Allylate of chloral, by the 
same author —Transformation of benzamlde into benzoic aldehyde 
and alcohol, by Prof J Guaretchi —Action of aulphnr on 
calcium carbonate, by E Policed —On the production of ozone 
by means of the electric discharge, by C Giannetti and A Volta. 
—On the necessity for searching for phoepborus in the urine in 
case* of poisoning, by t SelmC The same author contributes 
a pap"r on milk.—The concluding paper 1* by M Merced ante, 
on the behaviour of tannic add when used m agriculture —The 
port condudes with notices of current foreign work in technical 
chemistry 

Bulletin de la SoaPtl d Anthropologic dc Parte, tome neu- 
■dime —M Dareste, in reply to the discussion which his paper 
on double or twin monsters (as given In a former number) had 
called forth, explain* the nature of the observations on which 
his deductions were based. It would appear that after sub¬ 
mitting nearly 8,000 hens' eggs to the process of artificial incu¬ 
bation, he obtained nearly 4,000 anomalies or m oast rod ties, bat 
of these only about thirty were double embryos or twin mon¬ 
strosities. A similar result has been observed in the case of 
osseous fishes, and Jacobi, who was the first to discover (in the 
course of the last century) the mechanism of fecundation among 
than fishes, had noted the proportion of twin monsters in fisher 
rags- His observations and those of Lerebouiilet coincide with 
theresult Obtained by M Dareste, that while external conditions 
may often determine the formation of simple monsters, they are 
absoktdr without effect in regard to the evolution* of double 
monstrosities.—M.M. A Bertrand, in a communication specially 
addressed to the Society, has propounded the novel hypothesis 


that the discovery of the manipulation of metals, as copper, 
iron, diver, and lead, k doe to Oriental peoples, with whomft 
was far advanced at a period when Europe was stul in a state of 
barbarism He, moreover, k of opinion that these Orta come 
from a common centre by two channels, viz., the valley of the 
Dnieper and the valley of the Danube, in the latter of which the 
semi-barbarous Slavonic tnbeS still practise these arts very 
much as they first learned them from their Asiatic neighbours.— 
M Homy considers, in a short paper, the value os a distinctive 
paleontological character of the bind condition of the canines hi 
the Smeermaos jaw He hod frequently before noticed a Iran*, 
venal flattening in other fossil canines, and since his examination 
of the Saeennaaa jaw he has found two othsr examples of this 
from the Quaternary period.—M Broca discusses at length the 
influence of humidity on the form and dimensions of fossil 
crams, aud deduces from his observations the general conclusions 
that the capacity of crania varits greatly in accordance with the 
hygrometric condition of their walls, that in drying, after re¬ 
moval from a humid soil, they undergo a considerable retraction, 
amounting in some uistances to fully twenty cubic centimetres; 
that tba walls of fossil crams ore hygrometric ; and that, con¬ 
sequently, no comparative observation! of cranial capacity have 
any value unless all the crania have been exhumed for a space of 
many months. 

The August number of the Bulletin dc la SoaPtld’Acchmata 
tion dc Para opens with a list of the various animals and plants 
which the society is prepared to lend to its members, with a view 
to establishing any new or rare forms of animal or vegetable life 
in different parts of the country This is an organisation which 
might usefully be adopted in England —A paper by M B Rico 
shows how varieties of Salmonldir may be kept in enclosed 
waters, and points out—as Mr Dockland bos proved in England 
—that salmon and trout will keep in good condition in enclosed 
places with a good supply of food and of running water —Dr 
Turrel, In a paper entitled " Les Oloeaux et les Inscctes,” combats 
the theory of M Perris that birds have very little effect In check 
mg the increase of insects. He thinks that to the indiscriminate 
slaughter of small birds may be traced, to a certain extent, the 
spread of the Phylloxera.—Mr R. Trimen contributes an Interest¬ 
ing paper on the animals and useful plants of the Cape of Good 
Hope, from which it appears that there are no mammalia indi 
genous to South Africa which have been employed as beasts of 
burden , but the colony is rich in edible animals and valuable 
birds —M Cabonnier announces the arrival from India of several 
specimens of three varieties of fish never hitherto brought to 
Europe—the Anaias scandem or Climbing Perch, the Telescope 
Fish, and the GouramL—The Phylloxera is the object of various 
notes and suggestions, with the view of providing some means of 
nesting its progress. 

Beale I Shinto Bomiardo, Rendlconti, vol. 7, lose. vilL— 
Prof Giovanni Cantoni contributes a note, “ Researches on Hete¬ 
rogenesis ’ Ten yean ago the Academy appointed a committee 
to Investigate spontaneous generation, which from time to time 
reports its experiments. Dr Grusi and Dr Macagno, at Asti, 
have devoted themselves to the question of vinous fermentation 
With saccharine aolutiona and new wine, they obtained the 
cryptogams characteristic of vinous fermentation. A certain 
number appeared In flasks hermetically sealed and heated for 
half an hour to 100°, and some occurred in flasks containing air 
filtered through cotton wool, and washed both in sulphuric add 
and an alkaline solution These observers affirm that raulrgn 
the temperature of wine does not destroy Pasteur’s germs, owing 
to a special combination betwodi the liquid and the small quan 
tlty of free oxygen remaining in the sealed vessel—The neat 
paper, On the Emits of electrical resistance in non-conductors, 
Is by the same author —Prof. Giovanni Zoga give* an account 
of the Anatomical Museum of Pavia, which contains 638 pre 
ptration*, of which 38 are complete skeleton*, 36 male and 13 
female, varying in age from the foetus of two month* to 101 
year*. Most of them are Italian, though two are German, one 
American, one Moot; and one Egyptian. There are 300 shall* 
and 400 portions of different skeletons. Of these skulls osdy 46 
are females, and although the greater part an Italian, they in¬ 
clude representatives of the various nations of Europe, Ada, and 
America, and of different social grade*. The author raentkme 
peculiarities seen in the several bonce, and gives measurements 
of the skulls.—The last article k by Dr Guido Grasri, and k 
devoted to the expl ana tion ol a new reflecting balance. Tkkk 
a oommon balance with a reflector fixed above the index. He 
details experiments to show the way is which It may be wet, 
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SOCIETIES AND ACADEMIES 

London 

PhfAetl Society, Nov 21 —Dr t H. Gladstone, F R.S , 
president In the chair —Profi Mscfeod described a simple 
arrangement he had devised for showing internal resistance in 
battery cells. Two tubes about half a metre long, one of which 
Is about twice the diameter of the other, ate closed it their lower 
taai with corks. On the corks and within the tubes rest two 
dhes of platinum foil connected with binding screws by platinum 
wires passing through the corks. The plates are covered with 
chloride of silver and the tubes ore filled with a solution of 
chloride of sine. Each tube Is provided with a disc of amal 
gunated rinc soldered to a long insulated copper wire The 
discs are cut so that they nearly fit the tubes, one being exactly 
double the diameter of the other, and therefore exposing four 
times the surface to the action of the liquid On connecting the 
terminals with a galvanometer, the current will be found to m 
crease as the distance between the tine and platinum pistes is 
diminished by lowering the zinc plate into the tube In order 
to obtain the some deflection of tne galvanometer by the narrow 
cell, the distance between the plates must be one fourth those of 
the larger ones. The apparatus may also be used to show that 
opposed cells of the same kind will not produce a current For 
this purpose the platinum plates arc connected together and 
the two *mc plates joined to the galvanometer No cur 
rent, jttll flow, whatever the distance between the plates — 
Mr. James Baillle Hamilton, of University College, Oxford, made 
a communication on the application of wind to stringed instru¬ 
ments. Mr Himilton commenced with a short history of the 
efforts which had been made to bring the Eolian harp under 
> human control, and explained bow he h l dteri f had taken up the 
matter from Mr John Parmer on leaving Harrow School Mr 
Farmer had succeeded in getting wind to do the wotk of a bow 
upon a string by attaching a reed to the end of it, forming thus a 
compound string from which, a few notes of great beauty could 
be obtained. Mr Hamilton, in attempting to complete a per j 
feet Instrument, toon found he had undertaken an almost impos¬ 
sible task, from difficulties which he explained to the Society 
Falling to obtain advice or assistance, either from scientific min 
or from the musical instrument makers, he was once more thrown 
upon his own resources, and, conscious both of his responsibility 
and difficulties, resolved to leave for a time Ms university career, 
and to investigate to the uttermost a matter on which no infor 
■nation could be there obtained. The results of his investigations 
were then shown to tho Society After two years of labour, 
Mr Hamilton had not only gained experience sufficient to per 
form what he had undertaken, but hod also discovered that by a 
different mode of employing the same material, > e a string and 
a reed, he could secure for a string the advantages it afforded by 
on organ pipe fa) addition to those which it already possessed 
Showing a pianoforte string on a sound board, be said 11 Such 
string* already possess certain advantages, fint, simplicity of 
reinforcement by a common sound board , second, economy of 
spaoe, third, blending of tone, and fourth, sympathy Can 1 
also secure for this string the advantages of an organ-pipe— 
namely, first, special reinforcement, second, volume of tone , 
third, choice of quality, and fourth, sustained sound 1 " Accord 
lngly, an open diapason pipe was proposed for imitation, and, to 
the general surprise, the string wu made to exactly imitate it 
in all these respects. Another string was next sounded, repre 
tenting the note of the largest organ pipe In use, in con 
junction with other notes, satisfying the hearers that not only 
could a string do all the work of an oiwan pipe in giving 
volume and sweetness to the note reinforced, but could afford 
&e exquisite sympathetic and blending power hitherto peculiar 
to strings. Such notes were also sounded seven octaves apart 
Tb# refiforcement corresponding to tee pipe wu secured by 
the utilisation of a node which cat off fro*) the string a segment 
Corresponding to the note nemforoed, presenting to all appearance 
tee phenomenon of an organ built ay nature out of a string, Thu 
trfmotto^te flsouriluedfOTg^^quick 

tsnqous sound from key towy ^Another invention of Mr. 


Hamilton’s wu a string which could not be put out of tune, to 
the great surprise of thou who attempted to do so. He also 
exhibited a new pianoforte string, which by it* punty and volume 
of tone allowed that tee results of a grand pianoforte could be 
obtained in a cottage instrument Mr Hamilton having ~h«. 
factorily answered several question* respecting posaible objections, 
concluded by reminding the Society that it was in attempting 
faithfully to carry out the designs of another man that he wu now 
in a position not only to perform what he had undertaken, but 
v.j -1— 1 jj permitted to bring Into use a simpler, purer, and 
ce of sound than had been contemplated when he 
his hand to a talk which he wu still engaged in perfecting. 


grander 
laid his 


ipecimens of stone implements, bows, arrows, and blowpipes 
from Son Josd, Costa Rica Mr Charlesworth exhibited charac 
tensbc figures, carved in amalgam by Mexican miners, and a 
chaplet of gold and silver coins u worn by the women of Naza¬ 
reth.—A brief paper by the late Mr Cotesworth wu read, On 
ruins in the neighbourhood of Palmyra, with Notes on some 
skulls found therein, by the President The mins described 
were groups of towers and tombs lying north and south of the 
Kuryelein road on the bills lacing the castle. In one of these 
towers were discovered many skulls and other human remains, 
some of which were exhibited on the table The date of their 
deposition could not, in the opinion of the author, he lets than 
1,800 to 2,000 year* ago There were also large underground 
tombs showing the same arrangements as in the towers. An 
examination of the remains by the President showed that they 
belonged to individuals of a dolichocephalic race of large rather 
than small stature, but by no means gigantic. A short time 
since Capt Burton had forwarded skulls to the Institute pre¬ 
senting the some characteristics os the specimens under con 
sideration,—Mr W Boilsert contributed Notes on some Peruvian 
antiouities, and exhibited a series of drawings and photographs 
in illustration, which he gave to the Institute 

Manliikster 

Literary and Philosophical Society, Nov 17—FA ward 
Schunck, FRS, president, in the chair —Some remarks on 
Dalton s first table of atomic weights, by Prof Henry E Roscoc, 
b R.S This ha* already appeared m Naiurk, vol xi p. 52. 
—Action of light on certain vanadium compounds, by Mr 
James Gibbons —On basic calcium chloride, by Harry Gnmshaw, 
b C b —On the siructure of btignuria, by 1 rof W C William 
son, FRS, which we hope to give next week 
Philadelphia 

Academy of Natural Science*, July 21 —Dr Rusch 
cnberger, president in the choir—Prof lenifor b razor, 


- _ coal cutting machine, designed by Mr 

James Brown, of Brazil, Indiana. It consists of a steel or 
iron wheel set in a frame, connected with the pneumatic 
engine, which runs in mils laid parallel to the face of the 
heading, which In this cose may be several hundred yards long 
On the outer periplieiy of this wheel are arranged twenty or 
tlurty triangular shaped pieces of steel, united with it at on* of 
their apices by a pm In the middle of the opposite side, 
which u curved, are firmly fixed chilled steel teeth, which set 
themselves by friction against the coal to the proper position for 
cutting, as the wheel is rotated to the right or left, lhe motion 
is imparted by means oi a small toothed whael which moves in 
rack work on the undersurface of the wheel. 

July off—Dr Kuschenberger, president, In th* chair —On 

S o t the committees to which they had been referred, the 
lng papers were ordered to be published 1—Description of 
a new species of Helix, by James Lewis, M.D —On some 
Batrachlaand Nematognathi, brought from the Upper Amazon by 
Prof Orton, by Edward D Cope.—Notes on American Lepi 
doptern, with descriplibns of twenty-one new species, by Aug k. 
Grote, —Determination of the Species of Moths figured in the 
“ Natural History of New York, by Aug R. Grote, A.M 
Aug 4.—Dr Ruschenberger, president, in the choir —Mr 
Thomas Meehan exhibited gome branches of Acer Pcnnsyl 
vaiiumm, Lin. (A stratum. Lamb) which had a remarkable 
system of dimorphic foliage The first pair of leaves developed 
after the bursting of the bud in tee spring, were larger and more 
perfectly developed than any subsequent ones. The next pair 
were usually lancehnear Occa s io n ally there was a tendency to 
the production of a piiu of lobes, but usually the margins were 
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entire or sparsely serrulated The third and subsequent pairs of 
leaves partook of the form of the first pair, though seldom so 
large It was worthy of remark, that in plants with alternate 
leaves, the leaves with their axial buds were generally about the 
same sue In some few instances there were variations in the 
die, especially in the \ arrangement of the leaves on the 
stem In opposite leaved plants the role was the other way , 
one bod or one leaf either in the blade or petiole being larger 
or longer than the other In the maples this was especially the 
case At times the petioles in some cases would be not more 
than half the length of the opposite Me had found this especial 
peculiarity however, in no other species but A Peuntylvameum 
that he had been able to examine, which included moat in 
common cultivation It might be in A ipteatum, Lam., which 
he had not been able to examine this season, and which he sap 
poeed to be but a variety of A Ptmulyvanuum 

Aug 3 § —Dr Rtuchenberger president in the chair —Prof 
Leidy exhibited a I vine specimen of the freshwater abated 
polyp, formerly described by him under the name of PecltHaMla 
magHtjica Pectins tell* u by far the hugest of all the known 
freshwater abated polyps and indeed is not surpassed by 
any of the marine forms known to us It has not been deter 
mined whether the huge Pectins telia colonies start each from 
a single individual or are the result of the confluence of a 
number of small colonics On the approach of winter the 
colonies die and undergo decomposition, in which process the 
remarkable winter eggs or statoblaste are liberated These are 
provided with anchor like spines, by which as in the case of 
the eggs of skates and sharks, they become attached to various 
fixed bodies In exam inin g vinotu common animal s of our 
household. Prof Lady had found a thread worm infesting the 
common house fly The worm is from a line to the tenth of 
an inch long, and lives in the proboscis of the fly It was 
found m numbers from one to three in about one fly in five. The 


■ame olFtfana mutes and suggested the opinion that it might 
be the source of the Guinea worm, htlsra medmensts, in man. 
Mr Carter states that he found from two to twenty of the worms 
in one fly of three Dr Dieting referred the parasite to a 
new genus with the name of llabnmtma mutes The singular 
position in which the worm lives suggests the many unsus 
pcctcd places wc have to search to find the parents or offspring 
of our own parasites 

Paris 

Academy of Sciences, Nov 16 —M Bertrand in the 
chau —The following papers were read —On a new class 
of organic compounds the carbonyls, and on the true 
function of ordinary camphor by M Berthelot The author 
classes as carbonyls the three bodies, ordinary camphor, 
oxide of allylene, an 1 diphenylacetone —Action of heat on 
ordinary aldehyde by M Berthelot—On the carpellary theory 


M C SddiUot —Observations on the November shooting stars, 
by M Levemer —On the age of the Pyrenean red sa n dst one 
and yelaticmshlp to the Saint Beat statuary marble, by M A 
Leymerle —On electric induction, by M P Volpicelli —Actum 
exercised by an electro magnet on the spectra of rarefied gases 
traversed by the electric discharge by M J Chautard The 
author has hitherto examined only the spectra of metalloids. 
The magnet appear* to influence the number, position, fineness, 
4 c, of the spectral lines in a special manner for each element 
—Note on magnetism and ou a new exploding fuse, by M 
Trtve —On the circulatory system of the geMmrir, by M Ldm 
Pemer —Note on the manufacture of paper ftoeagomio (Htbueut 
isculentut), and on the industrial uses of this plant, by M Ed 
Landrm—On the rela t ions hip existing between the chemical 
composition of the air m the swum Madder and the depth at 
which the fish ate taken, by MpA Moreau —Unwholesomenesa 
of the Seine u August, September, and October, 1874, by 
M Boudet. —Method purxued in searching for the most effica¬ 
cious substance for resisting Phylloxera at the viticultural stetson 
of Cognac, by M Max Cornu —Effects produced by the first 
frosts on the phylloxenied vines in the vicinity of Cognac, by 
M Maurice Guard —A despatch was read from the Franco 
Munster at Pekin, and a letter Irma M t leunais, announcing the 
safe arrival and installation of the Transit of Venus Expedition 
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for thu hydrocarbon is CJEL*' The author has exandaed many 
of frxferivstfves —On the aiiftM fms of the eye of hfed% bj 
MiZTj AdcW and Beauregard.—Tiew method fer the aataeptfe 
occhmon of wotodi fat M flttiiin —On the matibiMtf oc 
microeoopic germs and on the passive Auction of the orgaxfom* 
classed as ferments, by M J Duval —The carboniferous Urn*, 
stone soil of the Pyrenees, by M Henn Msgaen —The shooting 
stars of November 1874, by M Chapdai 
Nov 33 — M Cl Bernard in the chair —The following papers 
were reed —Mm dloaal observations of the minor planets made 
at Greenwich Observatory (forwarded by Sir G B Any, Astro 


in that <aty —On two points in the thoory of substitutions, by 
M C Jordan —On fluorene, by M Ph Barbie r. Tbe formula 


r rter of the year 1874, onmmumcated by M Levemer—M 
A Weddell communicated a botanical note on the algoh- 
chenic theory —Note on the gum bearing Acacia of Tunis, by 
M Doflmet Adanson —On new improvement* in msgneto electric 
machines k by M Z 1 Gramme—On the sacc h ar in e m a t t er 
contained in mushrooms, by M A Muntz —Effects of potassium 
sulphocarbonate on Phylloxera, by M MouiUefert—M. Max 
Cornu presented a paper containing the continuation of his 
researches for the most efficacious substance for the destruction 
of Phylloxera.—Experiments made on branches of vine immersed 
u water containing various substances in solution, by M A 
Bxudnmont—Facts relating to Phylloxera and to the submersion 
of vines and cereals, application of M Naudin’s process to vnm 
that cannot be submerged, by M G Grimaod —On the stability 
of the equilibrium of a heavy body re ting on a curved support, 
by M G Jordan —Influence of temperature on the coefficient of 
capillary flowing of liquids, by M A Gueront —On the product 
formed by the addition of hypochlorous acid to propylene, by M 
L Henry —On the Actiniae of the oceanic coasts of France, by 
M P Fischer —New researches on the organogenesis of Jfepkeb 
sfirrmum trubent, by M Frdmineau— M T Dachemm communi¬ 
cated a note concerning the invention of the circular compass. 
—During the meeting the perpetual secretary announced to tho 
Academy tbe safe arrival at Sydney of MM Andnf and Angot, 
the members of the Transit of Venus Expedition who are to 
observe thu phenomenon from Noumea. 
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ON THE CLASSIFICATION OF THE ANIMAL 
KINGDOM* 

L INNdEUS defines the object of classification as 
follows —“ Methodus, anima scientist, indigitat, 
primo intuitu, quodcunque corpus uaturale, ut hoc corpus 
dl eat propnum suum nomen, et hoc nomen qiuecumque 
de nonunato corpore beneficio seculi innotuere, ut sic in 
confusione rerum apparent], summus conspiciatur 
Naturae ordo.” (Systema Natura, ed. 13, p. 13.) 

With the same general conception of dassificatory 
method as Luuueos, Cuvier saw the importance of an ex 
‘haustive analysis of the adult structure of animals, and 
frjaclassification is an attempt to enunciate the facts of 
structure thus determined, In a senes of propositions, 
of which the most general constitute the definition* of 
the largest, and the most special, the definitions of the 
smallest, groups 

Von Baer showed that our knowledge of animal struc 
tore is imperfect unless we know the developmental stages 
through which that structure has passed, and since the 
publication of bis “ Entwickelungs-Geschichte der Thiere, 
no philosophical naturalist has neglected embryological 
facts in forming a classification 
Darwin, by laying a novel and solid foundation for the 
theory of Evolution, introduced a new element into 
'‘Taxonomy If a species, like an individual, is the 
product of a process of development its mode of evo¬ 
lution must be taken into account m determining its like¬ 
ness or unlikeness to other species, and thus “ phylogeny * J 
becomes not less important than embryogeny to the 
taxonomist But while the logical value of phylogeny 
must be fqlly admitted, it is to be recollected that, m the 
present state of science, absolutely nothing is positively 
known respecting the phylogeny of any of the larger 
groups of animals Valuable and important as phylogenic 
speculations are, as guides to, and suggestions of, inves¬ 
tigation, they are pure hypotheses incapable of any 
objective test and there is no little danger of intro¬ 
ducing confusion into science by mixing up such hypo¬ 
theses with Taxonomy, which should be a precise and 
logical arrangement of verifiable facts 
The present essay is an attempt to classify the known 
facts of animal structure, including the development of 
that structure, without reference to phylogeny, and, there¬ 
fore, to form a classification of the animal kingdom, 
which will hold good however much phylogenic spccu 
ladons may vary 

Animals are primarily divisible into thp|njp which the 
body is not differentiated into histogenetuHtOs (Proto¬ 
zoa), and those In which the body becomes differentiated 
into such cells (Metazoa of Haeckel). 

I —The Protozoa are again divisible Into two groups 
1 the Moners (Haeckel^ in which the body contains no 
nucleus; and a, the Endoplastica, in which the body 

g ia one or more nuclei. Among these, the Infusoria 
and flagellata (,Nocdl fcg ), while not forsaking 
acral type of the tingle <jeU, attain a considerable 
adtjr of organisation, presenting a parallel to what 
♦Pyg- n»d « dw Uuatn boekty, Otc. 4 1*7* by Prof Ha*Uy 
Vox. XL—No. *67* 


happens among the unicellular kungi and Algae (e.g, 
Mucor, Vaueheria , Caulerpd ) 

IL—The Metazoa are distinguishable m the first place, 
into those which develop an alimentary cavity—a process 
which is accompanied by the differentiation of the body 
wall into, at fewest, two layers, an epiblast and a hypo 
blast (Gattrees of Haeckel) and those in which no all 
mentary cavity is ever formed 

Among the Gastrcae, there are some in which the 
gastrula, or primitive sac with a double will open at one 
end, retains this primitive opening throughout life—as the 
egestive apert ur e, numerous mgestive apertures being 
developed in the lateral walls of the gastrula—whence 
these may be termed Polystomata. This group compre¬ 
hends the SpoHgtda or Port/era All other Gastreae are 
Moiiostomata, that is to say, the gastrula develops but 
one mgestive aperture. The case of compound organisms 
in which new gastrulac are produced by gemmation Is 
of course not a real exception to this rule. 

In some Monostomata the primitive aperture becomes 
the permanent mouth of the animal ( Archceostomata ) 

This division includes two groups, the members of each 
of which respectively are very closely allied —1 The 
Ccelenterata. 2. The Scolecimorpha. Under the latter 
head are included the Turbellarta, the Ncmatoidea, the 
Trematoda, the Hirndlnea, the Ohgochata, and probably 
the Rotifera and Gepkyrea. 

In all the other Monosto m ata the primitive opening 
of the gastrula, whatever its fate, does not become the 
mouth, but the latter is produced by a secondary perfora 
tion of the body wall. In these Deuterostomata there is 
a pen visceral cavity distinct from the alimentary canal, 
but this pen visceral cavity is produced in different ways. 

1 A perivisceral cavity is formed by diverticula of 
the alimentary canal, which become shut off from the 
latter (Enteroccela) 

The researches of Alexander Agassi* and of Metschm 
kofr have shown that, not only the ambulacral vessels, 
but the pen visceral cavity of the Echinodermata are pro¬ 
duced in this manner , a fact which may be interpreted 
as indicating an affinity with the Coclenterates (though it 
must not be forgotten that the dendrocccle Turbellaria 
and many Trematoda arc truly “ coelenterate ’), but does 
not in the least interfere with the fundamental rcsem 
blance of these animals to the worms. 

Kowalewsky has shown that the pen visceral cavity of 
the anomalous Sagitla is formed in the same way, and the 
researches of Metschnikoff appear to indicate that some 
thing of the same land takes place m BalanoglossHt 

2. A perivisceral cavity is formed by the splitting of 
the mesoblaat (StUtoctsla) 

Thu appears to be the case in all ordinary Mollusca, in 
all the polychsetous Annelida, of which the Mqlltuca are 
little more than oligomerous modifications, and in all 
the Arthropoda. 

It remains to be seen whether the Brachtopoda and the 
Polygon belong to this or the preceding division, 

3. A pemrtsceral cavity is farmed neither from 
diverticula of the alimentary canal nor by the splitting 
of the metoblast, but by an outgrowth or invagination of 
the outer wall of the body (Epucela) 

The Turn cat a are in this case the atrul cavity in them 
being formed by invagination of the epiblast 
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Amphtoxus which to closely resembles an Atcidian in 
iU development, has a perivisceral cavity which essentially 
corresponds with the atrium of the Ascidian, though it is 
formed in a somewhat different manner One of the 
most striking peculiarities in the structure of Amphtoxus 
is the fact that the body wall (which obviously answers to 
the somatopleure of one of the higher Vertebrata, and 
incloses a “ pleuro-peritoneal" cavity, in the walls of 
which the generative organs are developed) covers the 
branchial apertures, so that the latter open into the 
“ pleuro-peritoneal ” cavity This occurs in no other 
vertebrated animal Kowalewsky has proved that this 
very exceptional structure results from the development 
of the somatopleure as a lamina which grows out from 
the sides of the body and eventually becomes united with 
its fellow in the middle ventral line, leaving only the so- 
called “ respiratory pore * open. Stieda has mentioned the 
existence of the raphd in the position of the line of union 
in the adult animal Rathke described two “ abdominal 
canals” in Amphtoxus, and Johannes Muller, and more 
recently Stieda, have described and figured these canals. 
However, Rathlce’s canals have no existence,and what have 
been taken for them are simply passages or scmi-canals 
between the proper ventral wall of the abdomen and the in 
curved edges of two ndges developed at the junction of the 
ventral with the lateral faces of the body, which extend 
from behind the abdominal pore where they nearly meet, 
to the sides of the mouth Doubtless, the ova which 
Kowalewsky saw pass out of the mouth, had entered into 
these semi canals when they left the body by the abdomi 
nal pore, and were conveyed by them to the oral region 
The ventral integument, between the ventrolateral lamina;, 
is folded as Stieda has indicated, into numerous close set, 
longitudinal plaits which have been mistaken for muscular 
fibres, and the grooves between these plaits are occupied 
by epidermic cells, so that, in transverse section, the in 
terspaccs between the plaits have the appearance of 
glandular coeca This plaited organ appears to repre¬ 
sent the Wolffian duct of the higher Vertebrata, which, 
in accordance with the generally embryonic character of 
Amphtoxus, retains its primitive form of an open groove 
The somatopleure of Amphtoxus therefore resembles that 
of ordinary Veitebrata m giving rise to a Wolffian duct 
by invagination of its inner surface Dut the Wolffian 
duct does not become converted |mto a tube, and its 
dorsal or axial wall unites with its fellow in the raphd of 
the ventral boundary of the perivisceral cavity 
In all the higher Vertebrata of which the development 
has yet been traced, the “ pleuro-peritoneal" or perivisceral 
cavity arises by an apparent splitting Of the mesoblast, 
which splitting,however,does not extend beyond the hinder 
portion of the branchial region But, in many Vertebrata, 
(eg, Holocephalt , Ganotdet, Teleostei, Amphibia) a pro¬ 
cess of the integument grows out from the region of the 
hyoidean arch, and forms an operculum covering the 
gill-cleft In the frog, as is well known, this opercular 
membrane is very large, and unites with the body wall 
posteriorly, leaving only a “ respiratory pore" on the left 
side, during the later periods of the tadpole’s life. Hen 
is a: structure homologous with the splanchnopleure of 
Amphtoxus while, in the thoraco-abdominal region, the 
splanchnopleure appears to arise by splitting of the meso- j 
Hast- Considering what takes place in Amphtoxus, the 


question arises whether the “ splitting * of the mesoblast in 
the Vertebrata may not have* different meaning from the 
apparently similar process in the Arthropoda , Annelida, 
and Mollusca, and whether the pericardium, pleura, and 
peritoneum are not parts of the epiblast, as the atrial tunic 
is of the epiblast of the ascidians. Further investigation 
must determine this point In the meanwhile, on the 
assumption that the “ plcuro-peritoneal ” cavity of the 
Vertebrata is a virtual involution of the epiblast, the 
peritoneal aperture of fishes becomes truly homologous 
with the “respiratory pore" of Amphtoxus and the 
Wolffian ducts and their prolongations, with the Miillerian 
ducts, are, as Gegenbaur has already suggested, of the 
same nature as the segmental organs of worms. 

The division of Mitazoa without an alimentary cavity 
is established provisionally, for the Cestotdea and Aeatt- 
thocephala, m which no trace of a digestive cavity has 
ever been detected. It is quite possible that the ordinary 
view that these are G&streie modified by parasitism is 
correct On the other hand, the cases of the Nematold 
worms and of the Trematoda show that the most com¬ 
plete parasitism does not necessarily involve the abortion 
of the alimentary cavity, and it must be admitted to be 
possible that a primitive Greganniform parasite might 
become multicellular and might develop reproductive 
and other organs, without finding any advantage ftf an 
alimentary canal A purely objective classification will 
recognise both these possibilities and leave the question 
open. 


THE "TIMES 9 ON THE IMPORTANCE OF 
SCIENTIFIC RESEARCH 

[IN an article which appeared in yesterday’s Times, 
occasion is taken of the occurrence of the Transit of 
Venus to point out the great activity now being displayed 
by foreign nations in the prosecution of abstract scientific 
inquiries, and the necessity of retaining England’s old 
pre-eminence in this respect The article is so important 
as indicating the growing importance which is being 
attached to research, that we reproduce a great part 
of it w our own columns, because the considerations 
urged by the Times lead to a conclusion of no uncertain 
sound As England has nobly in the past, when she 
was almost alone, led in the search after abstract lCien 
tific truths, it behoves her now that she is by no means 
alone and has to compete with rivals who have shown bv 
their Transit expeditions and by many other signs what 
their opinion is on this matter, to more than redouble 
her old efforts, if she wishes to retain the position she 
has won by the accumulated work of centuries—E d 
Nature] 

T HE astronomer’s point of view is by no means 
the ohfy one of general interest connected with 
the recent Transit We have, first of all, the re¬ 
markable spectacle of trained observers of almost all 
nationalities—observers sent out by England, the United 
States, France, Germany, Italy, and Holland — dis¬ 
tributed among some seventy stations, some of them 
the most inhospitable islands of the Southern seas, en¬ 
gaged upon one of the tqost abstract inquiries which can 
be imagined. The anxiety'of the various European and 
the American Government* to contribute towards tye 
solution of the problem can perhaps best be shownby 
indicating the stations occupied this morning by the 
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tanooa parties The Engli«h flag floats over the obser 
vatonea of three parties la the Sandwich Islands, two 
parties in Kerguelen's Land, one in Rodnguex, one in 
New Zealand, two in Egypt, and one in India , nor must 
we omit to mention Lord Lindsays station m the 
Mauritius, though his is a private expedition This is a 
goodly list, but it is surpassed in its area of distribution 
by the American expeditions, which occupy Vladivostok 
in Siberia, Tientsin, a station m Japan, and in the 
Southern seas Kerguelen’s Land, the Crosets, Hobart 
Town, Bluff Harbour (New Zealand), and Chatham 
Island France has seven stations—Campbell and St 
Paul’s Islands, Noumea, Felon, Yokohama, and Saigon 
Russia does not occupy any southern stations, but she 
makes up for this by observing at no less than thirty 
stations within her own territory The German Govern 
ment has equipped five southern parties, while Holland is 
represented at Reunion Italy has a party in 1 gypt 
She was to have been represented by four parties in all, 
hot little is known of her arrangements 

The number of observed Transit* has been so few that 
it is an easy task to contrast the present arr ingements 
with what was done in former times Horrox, one of the 
most gifted of English men of science—whose memory, 
we rejoice to know, will this year be appropriately, if 
tardily, perpetuated by a tablet in Westminster Abbey- 
predicted the Transit of 1639 so shortly before he 
observed it that there was no time, if, indeed, there had 
been any desire, to send observers from England When 
the next Transits occurred in the following century, in the 
years 1761 and 1769, the expeditions were few In the 
former year wc had an English expedition to Sumatra and 
a French one to Pondicherry, neither of which reached its 
destination and there was another French expedition to 
Tobolsk Observations were made at many pi ares the 
unfortunate Le Gentil, the trench Envoy to Pondicherry 
making his on board ship In 1769 came the celebrated 
voyage of Captain (then Lieutenant) Cook, in the 
Endeavour, to Otoheite, on behalf of England The 
King of Denmark sent an observer to Lapland and the 
French Academy despatched one to California, in additir n 
to Lc Gentil The latter had waited at Pondicherry since 
1761, hoping to make up by good fortune m 1769 for his 
partial want of success in 1761, but the Tates were 
against him 

It will be seen from this rapid statement that, so far as 
the number of the ptisonnel is concerned, the present 
expeditions are beyond all precedent This remark 
naturally applies much more strongly to the means of 
observation Not only do modern telescopes bear the 
same relation to those used on former occasions as a 
Woolwich gun does to a smooth bore musket, but two 
new instruments of inquiry have been added to the scien 
tific stock in trade This morning, if the weather has 
been favourable, more than a score of cameras have 
obtained permanent records of the black spot travelling 
over the sun s disc at one part or another, or during the 
whole time of its passage, and if the spectroscope has 
not been used to record the planet s contact with the sun 
Jong before the eye or photographic plate could detect 
jger presence, and again to mark the exact instant at 
Which she parted company with it, it is not the fault of 
the Instrument But it is not merely to the fti scntul nor 


to the instruments employed that we wish to draw chief 
attention, but rather to the indications afforded that the 
example which 1 ngland and France have of old set m 
promoting such inquiries is betng followed by other 
nations, and.with a most remarkable vigour and intensity 
of purpose. Denmark, which took no part m this morn 
ings observations, has been replaced by the United 
States, Germany, Holland, and Italy, and the part played 
by these nations, new to this peaceful strife, is most 1m 
portant The United States lead all the other nations, 
in respect both of the amount of money which her 
Government has contributed, and of the discomfort, not 
to say dangers, of the stations she has chosen m the 
Southern seas Posts of importance which were given up 
as too hopelessly miserable even for enthusiastic English 
astronomers will be occupied by Americans The Gcr 
mans *ha\c closely followed England and the United 
States m this noble competition, and although the sum 
contributed by the German Government is small com 
pared with the American subsidy, the German obBerva 
tions made this morning in the South seas will be among 
the most important obtained by all the expeditions 
With regard fto Italy, also, there ore the some signs of 
scientific enterprise The spectroscope, which forms no 
part of the equipment of the English expeditions, was 
intended by her men of science to be their chief weapon 
of attack, and os in no country is there such a skilled 
body of spcctroscopista as in Italy, this determination 
was probably not arrived at on insufficient grounds 

What, then is the meaning of all this ? It is that as 
the world grows older each nation as it develops, as the 
United States, Germany, and Italy have of late largely 
developed, under modern conditions, feels the necessity 
for taking a continual and a largely increasing share m the 
promotion of science even m its most abstract forms It 
should be a subject of pride for us to know th it m this 
they are but following the example set by England in 
former centuries, including the days when C»eorge III 
was King If we consider the revolutions effected by 
sc 1 nee since C apt Cooks famous expedition to observe 
the last Transit, we shall not be astonished that the 
nations are beginning to vie with each othei so eagerly in 
its development When Cook sailed in 1768 Watt w is 
thirty two yeais of age , in the very ye u of the Transit he 
introduced the closed cylinder and so gave us the ste-ra 
engine of to day in its essential point In the same year 
the founders of chemistiy were in their early pnme 
Priestley was thirty six years of age, Cavendish thirty 
eight, Black forty one, and Lavoisier twenty six Dalton 
was three years old What has not chemistry done for 
England since then- time ? Be it always remembered that 
all the work of these men was of the most abstract kind, 
and yet that out of it has grown insensibly a large part of 
Lngland s commercial greatness Nona this all There 
is another development of science still which must be 
mentioned, but which » of so recent a date that in 1769 
no one whose name is now associated with one of the 
greatest triumphs of science was born We refer to those 
discoveries that have belted our worid with the electric 
wires which to day, from the most distant parts of our 
planet ■ surface, will bring to Europe the results of this 
moi rung's work 

It is a proper subject of national pnde t bat the benefits 
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derived by the world from the invention of the steam 
engine and the electric telegraph, and from the various 
applications of chemistry to the industrial arts, have all, 
until the last few years, radiated from England We have 
here the secret of a huge part of England s riches and 
England s strength. But it is useless to hope that the 
mere knowledge of the acquired facU of science will 
furnish that new weapon which nations are now adding 
to the sword to enforce their superiority The mental 
soil which produces new ideas for a nation s use can only 
be cultivated by the discipline of scientific investigation 
h urther, it cannot be doubted that, as modern civilisation 
is still further developed, the new ideas which a nation 
produces and throws into a concrete form will be among 
the most valuable of its exports, because each nation will 
work up the old ideas for itself 


AGRICULTURAL EDUCATION 
HE application of the law of selection to the pro¬ 
duction of farm crops and animals offers a certain 
and wide field for increasing our agricultural wealth In 
every department of the farmer’s occupation there is 
great room for improvement if this scientific principle 
be borne in mind 

It is well known that science has, m our time, thrown 
extraordinary light on the action of manures. Yet too 
few of our farmers are guided m their practice by this 
light. In every district of the United Kingdom farmers 
apply manures which are either incapable of drawing out 
the full productive powers of the soil, or comparatively 
worthless 

Again, it is notorious that the yield of millions of acres 
of our wet, cold lands could be largely increased by 
drainage 

1 here is no branch of agriculture which has progressed 
so much in modern times as the manufacture of farm ltn 
plements and machines Yet, an enlightened and ex. 
penenccd agriculturist who travels through England 
cannot fail to see an enormous waste of power, arising 
from the use of unsuitable implements, as well as from 
ignorance of the elementary principles of mechanical 
science 

Numerous additional examples could be cited, but it is 
not necessary It is enough to state the broad fact that 
while the foremost of our farmers are the most enlight 
ened m the world, there is a vast number of occupiers 
of land in Great Britain and Ireland who do not avail 
themselves of the aids which science is capable of affording 
them. 

To the fanner, as to everybody else, knowledge is 
power The increased annual wealth capable of being 
produced by the application of this power is very con 
siderable It has been stated by several persons whose 
opinions on agncultural questions appear to command 
respect, that the produce of the soil of England could 
be doubled by improved modes of farming After 
having seen from tune to time a good deal of English 
farming, 1 consider this estimate quite too high , but all 
thoughtful and expenenccd persons will concur in the 
opinion that by the adoption of means which could be 
called forth, the produce of the soil of Great Britain 


would soon be increased to an amount equal to the rental 
of the enure land of the coon try, that is to my, farmers 
could increase the productive power of the soil to the ex¬ 
tent of, say, forty tuxHunts sterling a year l They would reap 
the first fruits of this harvest In due time the landlords 
would come in for their share of it in the shape of in¬ 
creased rents , for, as I have often pointed out, it la a 
law of agncultural progress that every increase in the 
productiveness of the land, and every nse in the prices of 
its products, by increasing the competition for land, tend 
to raise rents. 

How can we increase the productiveness of the land f 
There are many ways in which progress may be effected, 
but we must seek the soluUon of the question mainly in 
education, using the word in lu widest sense. 

The wealth of farmers depends on their knowledge, 
skill, and thrift. Of thrift we shall say nothing in this 
note Skill is required by both fanners and labourers. It 
is a plant of slow growth The navvy acquires it by 
plodding application The skill of the high-class agri¬ 
cultural labourer is acquired in the same way The skill of 
the high class-farmer, too, is the result of continuous appli¬ 
cation to business. The skill acquired by one generation 
is capable of being imparted to, and of being improved 
upon, by the next. The skill possessed by both agn¬ 
cultural labourers and fanners in England has been thus 
transmitted from generation to generation, and improved 
in its transmission, in accordance with a law of develop¬ 
ment It would be unfortunate if any circumstances 
or set of circumstances should interfere with this deve¬ 
lopment Wc cannot now discuss this subject, but it 
may be remarked that one of the features of the present 
movement m the agricultural labour market which 
deserves serious attention is, that skilled hands have 
left many districts Several very thoughtful English 
farmers of my acquaintance already complain of want of 
skill in the young hands who remain at home In a 
recent agncultural tour in England I saw evidence of the 
same state of things Unleu the movement be arrested, 
English farming will, in all human probability, undergo 
a change which may be prejudicial to the agncultural 
interest. What the tendency of that change would bo is 
foreign to the object of this paper, and accordingly I 
proceed to make a few remarks on the importance of im¬ 
parting agncultural knowledge. 

It has been already affirmed that general knowledge 
imparts power to every man This is true in every 
state of life It is true u science, it is equally tree 
in the industrial arts The proposition is supported 
by an overwhelming mass of evidence. Royal Commis¬ 
sioners, Special Commissioners, and distinguished inde¬ 
pendent Inquirers are all in unison on the question All 
our systems of technical education are based on this one 
leading idea. The whole programme of the Department 
of Science and Art is based upon it In the leading 
cities and towns the rising generation of the manufactur¬ 
ing classes can acquire scientific knowledge which will be 
of direct use to them in their several pursuits. In the 
village school scientific truths are imparted which cannot 
fail to be of use to the trader and artisan. 

How different is the case with the farmer! In his 
education no systematic effort has been made to mstfl 
into his mind those elementary scientific truths on which 
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enlightened agricultural practice* are based The result 
is, that he grows up in complete ignorance of the rudiments 
of agricultural science 

How is this state of things to be remedied ? In other 
words, how is a suitable amount of agricultural science to 
be imparted to fanners ? 

la antweriog this question it is important to distinguish 
between ordinary working farmers who receive their edu 
cation in Pnmary schools, and farmers who are able to 
pay for a higher education, such as is afforded m boarding 
schools and seminaries and other institutions of the same 
grade. 

As regards the first of these two classes, I would say 
that I see no reason why an adequate amount of agn 
cultural instruction could not be imparted m the pnmary 
schools. All that is required is a suitable text book 
or two, and such a system of inspection as will ensure 
that the book shall be read, and ill difficult passages 
explained by the teachers. This simple system of agn 
cultural education has been tned in Ireland for many 
years. It has laboured under many difficulties but as 
it has succeeded admirably wherever it has been fairly 
tried, I can have no hesitation in recommending it for 
adoption elsewhere To those who desire to introduce 
it into England I would say, before you start, see that you 
are upon the right rails, and that you use the proper 
instruments. In a movement of this kind all sorts of 
people will come in with all sorts of advice, the busiest 
and most active of these may be ignorant of the A B C 
of science and of enlightened agricultural practice Keep 
dear of these people If not, you will either fail altogether, 
or effect little good, 1 ke many others who, from time to 
time, have embarked in agricultural education. 

I look to the diffusion of sound notions of the elements 
of agricultural science in the way pointed out, as the best 
means of removing prejudice, and of increasing the agri 
cultural produce of the land in the hands of small farmers 

It is by no means so easy to devise, for the wealthier 
farmers, a system of agricultural education which will be 
successful The words “ agricultural education ’ have led 
to much confusion of thought, and confusion of thought 
on any subject works mischief Some persons use these 
words in a way which would imply that the fanner should 
have a special system of education peculiar to himself, 
from the moment he enters school till he leaves it for 
good. Of course this is not the case, and it is certain 
that in the case of large farmers we muBt look more to the 
effects of a good general education than of special instruc 
tlon. The first truths of physical science, of chemistry 
and natural history should enter into the curriculum 
of every middle-class school and college in the country 
This knowledge will be useful to the student, no matter 
what his future calling may be As regards the farmer, it 
haay be remarked that, without a knowledge of mechanics 
he cannot be in a position to buy implements and machines 
to the best advantage, or to understand how to apply 
horse power and other forces in the most judicious 
manner Look, for example, at the loss of power daily 
caused by ignorance of the elementary principles involved 
n common draught Look at the loss entailed on farmers 
n the simple matter of common gates for want of know¬ 
ledge of the means of resisting strains, and of other 
principles equally elementary It has been shown 


that in the production of animals and plants very 
great mistakes are committed for want of knowledge of 
physiology This science should, therefore, be taught in all 
our middle-class colleges and schools attended by farmers. 
We must not, of course, neglect mathematics, the study 
of which is the very best training for the mind If 
the large farmer be well instructed in all the sciences 
named, agriculture will keep pace with other pursuits 
in which scientific knowledge is required It is in 
the universal inculcation of this scientific knowledge 
that I look mainly for progress in the management of 
large farms I do not wish to undervalue, and I cannot 
in these papers overlook, special agencies for imparting 
agricultural knowledge to this class I refer to agricultural 
colleges and agricultural schools Viewing the subject 
theoretically, one of these institutions would seem to be 
the most perfect place at which the future farmer could 
spend a year alter leaving school or college, and before 
he enters into practical work He could attend lectures, 
and he ought one would suppose, to be able to see 
theory reduced to practice 

But after having carefully inquired into the working of 
these institutions at home and in parts of the Continent, 
I am bound to say that their theoretical value has not 
been realised in practice In point of fact taking them 
as a whole their history has been peculiarly unfortu 
nate I shall refer to this subject more fully hereafter 
At present it is enough to state that with few excep 
tions agricultural schools and colleges have failed and 
success in the exceptional cases has turned upon the 
peculiar fitness of the individuals on whom the manage 
ment has devolved and who by force of character hive 
produced striking results A general failure in working 
out a comprehensive system cannot be accounted for 
by the shortcomings of individuals The failure of an 
institution here and there, for a time, can often be traced 
to the inefficiency of the person or persons at the head 
of them I have before my mind numerous examples of 
the kind but in accordance with a well known law, suit 
able men would arise if the demand existed And why 
has this law not prevailed in the case of agricultural 
schools and colleges? The apparent answer is, that 
farmers everywhere have not sent their sons to these 
institutions in sufficient numbers. And why? In in 
swering this question it his been invariably stated that 
fanners as a class ire slow to do what is for their good 
to me this off hand sort of reply has always appeared 
most unsatisfactory Tarmors, like every other class, 
find out, after a time what is for their good Intelligent 
farmers, like intelligent men in ever> walk of life, 
study their own interests Owing to their isolation, or 
want of daily intercourse, they do not move in the path 
of progress os rapidly as the manufacturing classes who 
live in cities and towjjs and who arc brought into daily 
intercourse with one another But when we find farmers 
standing aloof from any system established with the 
intention of serving them, we may take it for granted 
that there is something inherent in the system which re 
quires to be adjusted or is inimical to success What is 
this something in the history of agricultural colleges 
and schools ? For obvious reasons I cannot fully state 
my experience on this question , but I can say that 
the answer will be partly found in the pccu'ur stafe 
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of fanning as a business. Our scientific knowledge of 
agriculture, even at the present day, is in a very 
unsettled state. Theones have nsen and fallen in a 
way which has led rent paying farmers to regard science 
with indifference and suspicion. We find evidence of 
this feeling m our daily intercourse with them To a 
large extent they are justified by the vagaries of some 
of the so-called scientists. I see only one feasible 
remedy for this, and that is the introduction of the neces¬ 
sary quantity of pure science into the education of the 
farming classes. This cannot be done in an agricultural 
college or two It must be done on a national basis , 
that is, by establishing science classes in every middle 
class college and school throughout the length and 
breadth of the land And having done this, a few 
normal schools of agriculture would soon arise to com 
plete and crown the work If scientific instruction were 
placed on a national basis, the normal schools would 
become filled with the best minds in the country In the 
absence of such a system an isolated school or college 
cannot prevent itself from doing mischief in one direction 
which has escaped attention, I mean, that if the best 
men do not enter it, inferior men acquire what I may 
call an artificial brand which enables them to obtain high 
positions m connection with agricultural industry—for 
example, as estate agents and managers—to the exclusion 
of men of superior natural powers, and to the detriment 
of the national interests. In other words, the natural 
law of Selection is subverted. 

Thomas Baldwin 


THE SHEEP 

The History, Structure, Fconomy, and Diseases of the 
Sheep Uy W C Spooner, MRVC Third Edition 
(London Lockwood and Co, 1874.) 

T HROUGHOUT the whole histone penod the sheep 
has been a source of wealth to man. Mutton has 
been a staple article of human food, and wool one of thfe 
staple materials out of which fabrics have been made for 
human use. At no penod in the history of the United 
Kingdom has the sheep been so much the object of the 
farmer’s solicitude and care as at the present day A new 
edition, purporting to be carefully revised and consider 
ably enlarged, of a work exclusively devoted to the 
animal, from the pen of Mr W C Spooner, VS, is, 
therefore, manifestly entitled to attention Mr Spooner 
has wntten much To Blackie s ‘ Cyclopaedia of Agri. 
culture ” he contnbuted several valuable papers on veten 
n iry subjects He has written several other thoughtful 
essays He is best known as the editor of an edition of 
White’s “Veterinary Art.” The work now before us is 
the one by which he can best be judged as an author 
The title of the volume is pretentious It would lead the 
reader to expect an exhaustive treatise, but the most 
superficial examination corrects this impression 
The volume extends to 322 pages. It is divided into 
three parts The first part contains eighty two pages, and 
is devoted to the history of the several breeds of sheep. 
The second part treats of the structure and economy of 
the sheep, and contains 108 pages, and Part III, occu 
pying the remainder of the text, is devoted to the diseases 


of the animal. With one or two exceptions, the matter 
is arranged under these three heads. The exceptions arc, 
however, unpleasant and unaccountable. This arises, to 
some extent, from treating of the structure and ‘‘economy* 
under one general heading In this part of the work the 
author treats of breeding and feeding, which, according 
to his notions, are manifestly embraced in the term 
“ economy " In the historical section of the book a good 
deal of information is given on the origin of new breeds, 
and it is to the repetition of some of this m the chapters 
on breeding, and the influence of ram sales m the second 
part of the book, that exception may justly be taken Tau¬ 
tology, in this busy age, is a great fault In the present 
instance it is the less pardonable, because it is not neces¬ 
sary, or even intended, to call back the mind to principles 
previously expounded 

In the account given of the several breeds no principle 
of classification appears to have been kept in view The 
practical value of the facts is not, of course, lessened by 
this circumstance , but it must be admitted that the value 
of a book is greatly enhanced to the public by a proper 
classification and arrangement of its matter Judged by 
this standard, Mr Spooner’s work is singularly defective. 
In an essay or chapter on breeding, in Part II, we are 
treated to a disquisition on the merits of the several 
lands of sheep which should have been embodied in the 
description of the several breeds in Part I In the section 
devoted to feeding, there are certain theoretical consider* 
tions on the size and structure of the chest and abdomen, 
which should have appeared in the account of the (true 
ture of those regions given in an earlier part of the same 
section 

It is a most ungracious task to write unfavourably of a 
work of this kind, but the truth is that this new edi¬ 
tion affords evidence of great want of care and thought 
m its preparation Words and phrases, and even whole 
sentences, occur throughout the work which illustrate this 
statement Take, for example, the following sentence, 
which occurs in the section on feeding —“ The supe¬ 
riority of particular improved breeds is now generally 
acknowledged, and may indeed be considered to be csta 
blished on certain principles, though in arriving at these 
principles it must be confessed that we are little indebted 
to science, but rather to the long and attentive obser¬ 
vation and correct reasoning of practical men." Overlook¬ 
ing the defective structure of the whole of this sentence, 
we would observe that the author's view of the nature of 
science must be peculiar, to say the least of it. If attentive 
observation and correct reasoning be not science, we 
should like to know how science ever arose It would 
seem as if speculative reasoning were synonymous with 
science in the mind of our author 

We take another illustration of the culpable want of care 
bestowed on the preparation of this work from the section 
devoted to the treatment of scab. Dipping in arsenic is first 
of all recommended as one of “ the most simple and most 
effectual” Nothing has been said of the dangers attend 
ing the use of this substance, or of the consequences 
which have often followed its use. Mercurial ointment 
is also recommended. We sre told that 1 tobacco-water 
is another remedy which has been found effectual, bat 
the high duty it is subject to limits its application * Tbs 
author ought to have known that tobacco used for this 
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purpose has been for some time exempt from duty on 
certain conditions. An excellent preparation, the nicotine 
dip, is thus manufactured. 

We have had in view in the foregoing remarks the 
utility of this work to practical men who may seek in its 
pages facts and principles which would be of direct use 
and benefit to them m their pursuit of agricultural wealth 
Possibly the author intends that it should become a text 
book for the use of the 760 persons who, according to the 
last census, are learning farming professionally in Eng¬ 
land and Wales. Many of these will, it is to be hoped, 
in due time, become the agricultural luminaries of their 
country It is of national importance that their minds 
should be thoroughly filled with the great truths of scien 
tific agriculture They can pick up facts readily enough 
on the several farms on which they reside , but to books 
they must look mainly for an exposition of scientific prm 
ciples. To review this book, or any kindred work, in a 
way which would be of value to the agricultural student, 
would require more space than is at our disposal We 
shall therefore select one subject well adapted to our 
purpose, and notice the author’s treatment of it That 
subject is breeding, which to the agricultural student and 
to the nation at l&ige possesses the deepest possible 
interest. The section, or essay, on this subject is intro 
duced under a high sounding title—“ The Principles and 
Practice of Breeding ” We expected a masterly exposi¬ 
tion of principles and an array of facts to maintain them 
Wehave been disappointed Some principles enunciated, 
which are either wholly or partially true, arc illustrated 
by unhappy examples , and statements are made which 
are either questionable or contradicted by other state 
ments In common with many authors and breeders, 
Mr Spooner is of opinion that in the offspring the 
characteristics of the male prevad in the majority of 
cases (p 145) The discussion of this subtde topic would 
occupy much space We cannot enter upon it now 
But if the statement were true in the way Mr Spooner 
puts it, the majority of Iambs would be of the male 
gender, but it is not always so In support of the above 
proposition we are reminded that “the mule partakes 
more of the nature of its sire, the ass, than of its dam, 
the mare " This is quite true , but is it not also true that 
the jennett is more like its dam, the ass, than its sire, the 
horse? The statements copied from one work into 
another on the paramount influence of the male are based 
partly on erroneous views, and partly on inadequate facts 
Given a male and female equal m breeding, in age, and 
vigour of constitution, they will contribute equally to the 
characters of the offspring As a rule the male in every 
class of live stock is better bred than the female , and 
as a matter of course the offspring partakes more of his 
characteristics. Mr Spooner does not appear to have ap¬ 
preciated the hereditary influence “ Some farmers,” he 
says, “ are real advocates for a pure breed and a long pedi 
gree, whilst others despise the pedigree and prefer gaming 
their ends by means of crossing Each to a certain 
extent is nght, and each wrong ” We ask, how can any 
person be right to any extent, who despises pedigree ? 
Itgain, we are told, m the same page, that “ a long pedi 
tree may be useless.” We give Mr Spooner credit for 
more intelligence than to believe he entertains the opinion 
which those words convey Indeed, we go so far as to ex¬ 


press our belief that, owing to the peculiar style in which 
he writes, his words do not always convey his real views 
We find additional evidence of this in his remarks on 
breeding in and in. Any person conversant with the first 
principles of breeding knows that breeding in and in 
intensifies the hereditary influence. Two rams, for ex 
ample, equal m sue, age, shape, vigour, and quality, but 
differing m this— that one is closely bred, while the other 
is not, will leave their marks on the offspring in very 
different degrees The one which is closely bred will, as 
every breeder of expencnce and intelligence knows per 
petuate his own points with much greater certainty than 
the other According to the language of Mr Spooner, 
we should look chiefly to the ‘ resemblance” of the 
parents “ 1 he stronger resemblance,” he says, ‘ there 
is between the qualities of both parents, if they are good, 
the more likely is it that the offspring will be perfect ’ 
While it is quite true that the nearer the sire and dam 
approach to each other in shape and quality the better, 
wc are not to recognise this as the embodiment of any 
fundamental principle of breeding One of the most 
difficult things the breeder of improved stock has to 
effect is to produce uniformity of type or resemblance 
The question is, How is it to be done > I he answer is 
this Skill must be exercised in pairing animals until the- 
desired qualities are produced, and those qualities once 
obtained, arc fixed by close breeding It is thus that the 
qualities of shorthorn cattle and Leicester sheep were 
permanently established And it is thus, and thus only, 
that any breeder of our time, or of future time, can succeed 
in establishing an improved variety of our domes ic 
animals 

In this section of his book, as well as in other parts of 
it, Mr Spooner gives a large number of useful and in 
structive facts on the subject of crossing We feel very 
great pleasure in adding that his remarks on this impor¬ 
tant subject will be worth many times the cost of the 
work to thousands of sheep farmers in Great Britain. 

CLOWES'S PRACTICAI Clll MISTRY 
An Elementary Ticatise on Practical Chemistry and 
Qualitative Inorganic Analysis, spe nlly adipted fot 
use in the Laboratories of Schools and Colitis, and by 
Beginners By Trank Clowes, B Sc Lond , Science 
Master at Quecnwood College (London J and A 
Churchill, 1874.) 

F the rate of progress of a science is to be measured 
by the number of text books produced annuallj, 
(. hemistry must assuredly advance with griitir strides 
than any of its sister sciences \V hether this is ictualiy 
the case we leave to our readers to judge, contenting our 
| selves here with pointing out the fact that while Jr nghsh 
1 hysics is represented by a few manuals, of which a con 
siderable proportion are translations from forci„n works, 
the market is, so to speak, glutted with an ever incrcasmg 
stock of chemical text books. 

The volume now before us is the production of a prac 
used teacher of the science, and will doubtless be found of 
service outside the author’s own classes The work is 
divided into seven sections and an appendix. In the 
first section the student is introduced to experiments 
I illustrating the methods of preparation and properties of 
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the common gases, such as oxygen, hydrogen, carbon 
dioxide, mtnc oxide, ammonia, carbon monoxide, chlo¬ 
rine, and hydrochloric acid. Alter the preparation of these 
gases the student is made acquainted with the process of 
distillation as applied to water, and to the preparation of 
nitnc acid The entire absence of theory from this sec¬ 
tion is perhaps to be regretted Although a student may 
have previously read the reactions that occur in the 
preparation of the various gases, there is no more favour 
able opportunity for impressing these upon the mind than 
at the time of performing the experiment for himself If 
beginners were always to ask themselves, What chemical 
change is going to occur in this tube or flask ? and then 
write down the equation the knowledge gained would not 
be of that purely mechanical nature which the boring 
of corks and bending of glass, tubes alone tend to 
engender 

Section II treats of the preparation and use of the 
apparatus required for analysis. Bunsens burner, the 
spirit lamp, blowpipe, bending and cutting of glass tubing, 
cork boring, and other practical minutile, are here de 
scribed, and some valuable hints given on the use of the 
various pieces of apparatus employed by the student of 
analysis. 

The details of glass working seem to us somewhat mis 
placed here. Tubing must be bent, and corks bored and 
fitted into flasks, tubes, &c, in the course of fitting up the 
apparatus for the preparation of gases , so that it would 
be more logical if this section were made to precede 
Section I We miss from this section, also, any reference 
to the excellent blowpipes made on Herapath’s principle, 
now so generally employed m our laboratories. Students 
who have once used these blowpipes soon abandon the 
old mouth blowpipe figured in the present work. 

The various operations connected with analysis are 
described and experimentally illustrated in Section III 
Here the student is made acquainted with the processes 
of solution, crystallisation, filtration, evaporation, pro 
cipitation, ignition, &c, and the way is thus prepared for 
the next section, wherein arc given the analytical reac¬ 
tions of the more commonly occurring metals The 
author adopts the usual analytical classification , this 
section, indeed, offers but little scope for originality, and 
we find the same tests and reactions which are to be 
found in the works of Fresenius and Rose, and the many 
volumes of their imitators. The modicum of theory 
relating to the use of symbols and the expression of 
reactions as equations, which we should have preferred to 
tee in an earlier portion ol the book, finds place at the 
beginning of the present section We are glad to see 
equations given for most of the reactions of the metals, 
too often the words “ white pp." or “ black pp ” go down 
into the student’s note-book without any idea of what 
chemical change has occurred having entered into his 
mind After the reactions of the metals of each group, 
tables are given showing the characteristic differences 
between the members of that group and the methods to 
be pursued in the cases of mixtures. This plan of tabu 
lating the diffetences between the various metals of a 
group is a special feature of the present work , in this 
country the idea seems to have been first introduced into 
Galloway’s *• Manual of Qualitative Analysis,” and ita 
adoption by Mr Gowes is to be highly comtr ended 


When a student Is made to go through a long series of 
reactions with closely allied metals, he is apt to overtook 
the points in which they differ unless these are specially 
pointed out to him. It is as though a zoologist were to 
give lengthy descriptions of two closely allied species of a 
genus without any reference to their differential charac¬ 
ters. The reactions of the adds, inorganic and organic, 
follow those of the metals. 

Passing on to Section V, we find the ordinary coarse 
of analysis pursued m [the case of a simple salt contain 
ing one base and one acid, the tables being modified to 
meet the cases of solids and liquids, acid or alkaline. 

In the following section, containing the complete 
course of analytical tables for complex mixtures, we 
recognise the well known tables compiled, we believe, by 
Dr Hofmann for the Royal College of Chemistry The 
phosphate table devised by Mr Valentin has been intro¬ 
duced with the author's permission. The present work 
offers, therefore, as good an analytical coarse as is to be 
found in any of our text books, the type in which the 
tables are printed is decidedly small, but the plan of 
printing them across instead of along the page, offers, as 
the author justlyjdaims, a distinct advantage. 

Section VII is devoted to a description of apparatus 
and reagents used m the analytical course The methods 
given for constructing pieces of apparatus for general 
use, and the preparation of special reagents such as 
hydrofluosihcic acid, will be found valuable adjuncts to 
the book. The appendix contains a list of elements with 
[ their symbols and atomic weights formulae for the con¬ 
version of thermometne scales, and tables of weights and 
measures 

It will perhaps be better not to inquire into the raison 
tfltrc of the work an outline of which we have now 
laid before our readers It may be asked why the student 
should not be made acquainted with the method of 
preparation and properties of nitrogen, nitrous oxide, 
phosphoretted hydrogen, and cyanogen these gases 
surely are of sufficient chemical importance to justify a 
knowledge of their properties, and their preparation 
cannot but furnish good exercise for the manipulatory 
skill of a student. The list of corrigenda is certainly 
alarming, and we hop** the author will have the oppor 
tunity of correcting these in a later edition. 

The defects we have had occasion to point out in the 
course of this notice are not, it must be admitted, of a 
very grave character We do not scruple to say that the 
author has performed his task on the whole well, and we 
should have no hesitation in putting the book into the 
hands of the chemical student 

The present volume may, in fact, be taken as a fair 
average specimen of the systems of teaching practical 
chemistry followed in this country, and as such we shall 
venture a few remarks upon it in concluding In the first 
place, we should like to see a little more science introduced 
into our courses of analysis—something of the nature of 
a chemical key to the analytical tables is in our opinion 
a desideratum. At present the student generally follows 
blindly the instructions given in the tables , he dissolves, 
precipitates, or filters without any regard to the chemical 
reactions occurring at the various stages. It is similar to 
the old system of learning off a problem of Euclid by 
heart, without entering into the reasoning—change the 



NATURE 


D<C. 10, 1874J 


109 


order of the letters, and confusion Is the result Then, 
again, we venture to think that a little more of what wc 
may call manufacturing chemistry might be with advan¬ 
tage introduced into our laboratories. After preparing 
the gases, the student goes on to study the analytical 
reactions of the metals, where there is very little scope for 
manipulation. Between these stages, or simultaneously 
with the latter, the preparation on a large scale of some 
of the reagents used in analysis, or of some compounds 
demanding skill and caution, such, for example, as the 
chlorides of phosphorus, would give a more extended 
knowledge of practical details, and at the same time 
furnish the student with a certain amount of technical 
instruction equally valuable to him as a scientific man or 
as aftnanufac turer 


LETTERS TO THE EDITOR 
[ Th* Editor does not hold hmseff responsible for opinions expressed 
by hu correspondents Neither can he undertake to return, 
or to correspond with the writers of, rejected manuscripts 
No notice is taken of anonymous communications ] 

The Royal Agricultural Society and the Potato Disease 
My attention has been drawn to a letter in Na runs, voL xL 
p 67, signed “W T Thiselton Dyer,” and headed "Royal 
Agricultural Society and the Potato Disease ’ It appears that 
Prof Dyer has founded the statements and criticisms in that 
letter upon a paragraph which appeared in the preceding number 
of Nature. Had he taken the trouble to read the official 
reports that hare been published by the Society in the agricul¬ 
tural newspapers, the criticisms he might then have made would 
probably have had some value , and 1 must express my surprise 
that a man of scientific pursuits should have omitted to take that 
most necessary and most elementary course which I may term the 
verification of fundamental facts This is the more remarkable 
as be criticises the Society’s want of " methodical scientific method 
of investigation. 

Prof Dyer asks, “ Is it not surprising that the Royal Agncul 
tural Society should think the oiler of n soot prize for an essay 
in any way an adequate method of dealing with the subject?” 
Now. what does 1 rof Dyer mean by this question ? He seems 
to imply that the Royal Agricultural Society offered such a 
pnie, and that therefore they thought it an sdequate method of 
dealing with the subject lint the Society did not offer such a 
prise, and have not considered whether such a method would 
or would not be adequate to deal with the subject 
The truth 11, that Lord Cathcart offered such a prize two years 
ago, and asked the Council of the Society to nominate the judges 
and otherwise to take charge of the competition This they did, 
and for this alone sre they responsible 

Prot Dyer proceeds “ The Society then determined to offer 
prizes for disease proof potatoes.” To this I must beg leave to 
reply that the Society did not offer prize* for “ disease proof 
potatoes,” but for potatoes which should resist disease for three 
years in succession in twenty different districts of the United 
Kingdom. If the somewhat lengthy statement of the terms on 
which the prize was offered has been colloquially Abbreviated 
into “ disease proof potatoes, that does not testify a scientific 
man in basing on argument upon it, especially in the columns of 
a scientific journal 

Prof Dyercontinues “The utter futility of this proceeding 
wns clearly obvious to anyone tn the least acquainted with the 
subject” Here again I must join issue with the Professor This 
prize wu offered because certain essayists asserted, and seeds 
men advertised, that they possessed varieties of potatoes which 
would resist disease. To put these statements to the test was in 
conformity with the Society's ordinary practice, which is to endea¬ 
vour to make Its members acquainted with the actual agricultural 
value of various articles, whether they be seed potatoes, manures, 
implements, or other commodities As the result has been to 
show that none of the potatoes experimented upon can resist 
Klbesse for even one year in our twenty stations, the members of 
Jhe Society now know what value to attach to the assertions of 
their proprietors, and the resalt is therefore not utterly futile. 

These experiments have also been utilised to aicertain the 
influence of soil, climate, and modes of management on the crop 


itself, and on the potato disease, and the results of this inquiry 
are now bong worked oat. 

ProC Dyer goes on to say “ Now, it seems to me that this 
spasmodic and ill-considered way of dealing with a serious subject 
contrasts, to on extent that it is impossible quite to regard with 
satisfaction, with the course that would be adopted Tn such a 
matter in other countries. It shows, at any rate, how little tlie 
methodical scientific method of investigation u understood by the 
majority of well informed English people ” lam content to ask 
Prof Dyer to point out what is "spasmodic ” and what is "in 
considered" In the action of the Society, and how doea he 
justify his assertion about “ the methodical scientific method of 
investigation?" 

It must be remembered that the Royal Agricultural Society 
wu not established for the advancement of science, and certainly 
not for the advancement of botany , but it wu established for 
the promotion of agriculture, especially by the encouragement of 
the application of the discovered truths of science to the practice 
of agriculture, u is shown by its motto, “Practice with 
Science ” 

The Royal Agricultural Society does, however, enlist the 
services of scientific men upon its regular staff, and in this and 
other wavs seeks to direct their attention to agricultural problems 
upon which the light of science is still wanting As Prof Dyer 
has contrasted the Society’s “ spasmodic and ill-considered way ’ 
with “ the course that would be adopted in such a matter in 
other countries,” I hope that he will inform me of the course 
that Agricultural Societies in other countries have adopted la 
reference to the potato disease and other such matters, without 
receiving assistance from the Government of the country 

I now come to what Prof Dyer calls his "second point ” He 
states that the Society, “anxious not to he entirely foiled, offered 
a sum of money to a well known investigator of the life history 
of fnngi, Prof de Bary, of Struburg, to induce him to study the 
potsto disease. Considering that De Bary had already written 
an admirable memoir on the I'nronosporac, there was a certain 
simplicity in mpposlng that the gift of a sum of money would 
elicit some additional information which his zeal as a scientific 
inveitujator had failed to da’ 

So fir as I understand the meaning of the phrase “anxious 
not to be entirely foiled,” it implies some previous disappoint 
ment. Now, so far is this from having been the fact, that the first 
step taken by the Council of the Society was to direct me to 
write to l’rof de Bary and urge him to continue his researches 
into the life history of Peronospora infesians, in view of the vast 
importance of the subject In its agricultural bearings. Therefore 
1 cannot see how the term “ anxious not to be entirely foiled " 
cm be made applicable to it 

The Society at the same time volunteered to place a sum of 
money at his disposal towards defraying the expenses which 
he might find it necessary to incur, but I hope that my com 
mumcation to Prof de Bary was not conceived in the offensive 
spirit which Prof Dyer seems to suggest. The principle involved 
has been adopted by the British Association as 000 ot the best 
means of advancing science, and I consider it a very different 
matter from that “ certain simplicity which Prof Dyer derides 

This was not only the first, but it was the only step then taken 
by the Society in reference to the scientific question* bearing 
njion the potato disease , and its results up to this time are in 
no respect indicated by the grotesque statements which Prof 
Dyer quotes. H M Jenkins, 

Secretary of the Royal Agricultural 

Nov 2ij bociety of England 


Anabaa Scandene 

IN a short notice of the contents of the Auguit number of the 
Bulletin deter SocUU d'Acelmatatwn de Parts, in Nature, vol xi 
p 98, reference is made to M Cahonnier s announcement of 
“the arrival from Indio-of several specimens of three varieties 
of fish never hitherto brought to Europe—list Anabas scandms or 
Climbing Perch,’ &c. With respect to the Anabas scawfens, l 
wish to remark that m April 1873 1 sent from Calcutta to the 
Cardens of the Royal Zoological Society of Ireland two sjieci 
mens of this fish. Both specimens arrived safely and were exhi¬ 
bited in a tank in the Gardens , one died soon after arrival, the 
other lived for several months, succumbing at length to the cold 
of the following winter • 

Royal Victoria Hospital, Netley, Dec. 5 G E. Dobson 

* See Tony fint Annual Report ot the Royal Z00L Sue ot Ireland also 
P Z. S Lond 1874, p 319 
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PERTIUSA TION OF FLO WERS B Y INSECTS * 
VIII 

Alpine Species adapted to Cross fertilisation by Butter- 
Jlus , while the most nearly allied species which inhabit 
the plain or lower mountain region are adapted to 
Cross fertilisation by Bees 

I N the last article I attempted to show that m the 
Alpine region Lepidoptcra are far more frequent 
visitors of flowers than in the {flam and lower mountain 
region, while the frequency of Apida?, not only absolutely 
bat to a still greater extent relatively, is greatly diminished 
towards the snow line. If this be so, whatever may be 
the cause of the fact, it is hardly to be supposed that the 



Fin. 41 —IUtSkm Mntrtum L Kid 4*.—The lame flower viewed 
Jlawted longitudinally from alumn 

(Doth figures j| limes natural site ) 


different proportion of visitors of such different struc 
ture as butterflies and bees should not have in any way 
influenced the adaptations of the flowers and indeed, 
even during my short stay in the Alps, I succeeded m 
finding some species of flowers adapted to cross fertilisa 
tion by butterflies, their most nearly allied species which 
inhabit the plain or lower mountain region being adapted 
to cross fertilisation by bees. 

1 Daphne Mesereum and striata —In both species 
Figs. 41 44) the nectar is secreted m an annular swelling 
n) at the base of the ovary (pv), and is contained in the 
lowest part of the tubular corolla, which includes (i) the 
ovary ( ov ), terminated by a short styled, knobbed stigma 



(si ), (3) four lower anthers Inserted above the centre of 
the corolla tube («*), and (3) four higher anthers inserted 
near its mouth (a'). In both species, therefore, the pro¬ 
boscis of a visiting insect, when in search of the honey, 
grunt at first the higher, then the lower anthers, and at 
last the stigma, but the pollen-grains, being only slightly 
sticky, scarcely adhere to the proboscis, and, at the most, 
some lew grains will be brought by it to the stigma of the 
same flower Only when retreating out of the flower will 
the probosc s, wetted w th honey, be dusted by any con 

9 Caul uiied (run p 3j 


sider&ble number of pollen-grains, which will partly be 
deposited on the stigma of the next visited flower Tims 
cross-fertilisation is secured In case suitable insects visit 
the flowers, whereas when visits of suitable insects are 
wanting, pollen may easily fall down in both species from 
the anthers upon the stigma of the same flower, and effect 
self fertilisation. 

Agreeing thus far, the flowers of the two species differ 
remarkably in the length and width of the corolla and in 
the insects which they attract The corolla-tube of Daphne 
Mesereum being 6 mm. long and a mm wide, its honey is 
accessible to a great number of bees, among them to all 
humble-bees, and to some flies (Enstalis, Rhingia), which 
will be attracted by the bright red colour, and when seek¬ 
ing for honey and flying from flower to flower will regu¬ 
larly effect cross fertilisation. The honey is also acces¬ 
sible to butterflies, but In consequence of the wi^h of 



Fig 43 F I. 46 F c 47 Fio 4*. 

Fo IS —Primula villma Facq Long uyled flowtr natural am FlU 
46 I-owcrport of the name flower longitudinally directed 3) time, 
natural alxe Fig 47 —Short styled flower natural are Flo 48 — 
Lower part of same flower long wdinalJy duuccted ;)1 times natural aura 
n nectary nr orary it stigma a anthers. 

the corolla tube the slender proboscis of these insects 
will often be entered and retracted without touching 
anthers and stigma. Daphne striata, on the contrary, 
with corolla tubes of 1011 mm long, the entrance of 
which is only 1 mm. wide, is hardly accessible to any 
insects except Leptdoptera and the pale rose or whitish 
colour of its flowers, crowded together in tens or twenties 
into umbels, and the entire absence (or nearly so) of scent 
in the day time, while they emit a remarkably sweet scent 
during the evening twilight, prove them to be adapted to 
Sphingidae and moths,* which, when visiting the flowers, 
in consequence of the narrowness of the corolla-tube, 
cannot avoid grazing the anthers and stigma and regu 
lariy effecting cross-fertilisation 



Fia 49. Fia jo. 

Tto.yi.-PHmula tJtcinalu Facq. riajo.—The woe Sfcort-atyUd 

****■■ „ l on gitu di n ally d la nct ut 

(CopUd from Hildebrand G ra p h ! ach t c n rcrtheihmg ” p. 34.) 

2 Primula officinalis and vtllosa (Figs. 45 50) are con¬ 
nected with one another by a relation analogous to that 
between Daphne Mesereum and striata. Both offer the 
remarkable contrivances for cross-fertilisation which Mr 
Darwin has discussed in so masterly a manner in his 
paper on Pnmula,f that is to say, bom possess two forms 
of flowers, a long-styled (Figs. 40,49) and a short styled 
(Figs 48, 50), growing on different stems and existing in 
nature in about equal number As is evident from the 

• I bar* not yet weeaedod in actually ob« Drying lha fertnirallon of auher 
of theaa two spteira <A Driphno, 

t On tha I'M Fonts or Dimorphic Condition hi the Spectra of Moral* 
and thair remarkable Sexual Relat on* Free. Una. Soc. vt (iMtV Dot. 
PP- 77-99- 
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comparison of Fig. 46 with 48 and of 49 with 50, the 
nothin of the short-styled form are placed at the same 
height in the corolla-tube as the stigma of the long styled, 
ana, conversely, the stigma of the short-styled at the same 
height as the anthers of the long styled form. Hence the 
same part of the body (head or proboscis) of any visiting 
insect which has touched the anthers of the short styled 
form touches the stigma of the long styled form, and con 
versely, so that by the regular visits of insects, flowers 
of the long-styled form are fertilised by pollen of short 
styled flowers, and met versd. Thus in Primula officinalis 
and villosa, as in all dimorphic species, intercrossing of 


different plants takes place naturally, and, as Mr Darwin 
has proved by experiment, is the only manner of fertilisa 
tion that is followed by perfect fertility But whilst iden 
tical in tho arrangement of all the parts of the flower and 
in their remarkable sexual relations, our two species of 
Primula differ in the wideness of their corolla tube to such 
an extent that the wide mouth of the flower of P offici¬ 
nalis is capable of including the whole head of a humble 
bee, whereas the narrow corolla-tube of P villosa is not 
capable of including anything larger than the proboscis 
of a humble-bee (compare the corolla tube in Figs. 46 
and 48, which, although three and a-half times magnified 



appears hardly as wide as the mouth of the flower m 
Figs. 49 and 50, which is the natural sire) In conse 
quence of this narrowness, the flowers ot P villosa are 
not only unavoidably cross-fertilised when visited by but 
terflies, but they are also far more attractive to butterflies, 
because their honey, inaccessible to humble bees, is re¬ 
served for them alone, indeed, except some little Coleop- 
tera. I observed only Lepidoptera visit the flowers of this 
Alpine species of Pnmula,* whereas the flowers of Pn 


ntula officinalis are adapted by their dimensions to the 
visits 0? humble-bees, and are actually visited by them.* 

A third example of the same relation between Alpine 
species and those from the lowlands is presented by 
Khmanthui alitnns (Figs 51 56), as compared with R 
crista galh (Fig 57) R crista galli , whtch grows in 
the plain and lower mountain region, presents two 
varieties or sub-species a major and H, minor, with 
different forms of flowers major with m ire conspicuous 






Fia.54. 


Tut. 55 




Flats $-RUmmtluu Fin. 51— Literal viewof a young flower when stfl Almost at rely eucloaed In.the.caly*( Fr 5.—CorotUof 

another young flower nomewhntmore full-frown, viewed from beneath. Mr 53.—Tho rame corofla longitudinally dlwocmd I-K 5«.~Coroiliofan 
older flow viewed laterally Flo. 55.—Front view of the uune flower lia j6 -Corolla of the same flower leugltudinally dmoctad bat all lour 
•Jitbtra rwerred. Fia yt —Rkmanlkui erisinrmlll ft minor , . . , _ 

AUSfiutisn 3| timet natural tint Inall flgunmi-cw, mlyx ipper petal's forcing together_tho upper Ip f> // under p««U,forming 
|ho underfip y longer tuaoiu «• ibortor iUmeat «, nectary k, honey rr ovary it, tugma, Tho dotted line 00 Figs sj and jfi tign fie* the 


ones which never fertilise themseves, minor with less 
conspicuous ones regularly fertilising themselves, in case 
uhe visits of insects are wanting (Nature, vol viu, 

J • VUton of Prtmwl/1 villm».-<A.) Colooptera AutMtum txcamtum 
Kr, frequently crawling without difficulty into tho flower* and out of them. 
(S.) Lojadopcera Plrrii nlUdict Eip. Zfmn rxulaju Rain, both uickm* 
pe W a vertn gly and flying from flow 10 flower Pl« Umbra I J ly 16 


PP 433 435) Doth are adapted to cross fertilisation by 
humble-bees, which, inserting their proboscis into the 
comparatively wide entrance of the upper lip (c, Fig 57) 


ng ZflUiiUC W*««M K p, HoUctmt eyhnAr rat F f and /Ml 
hftrt F p coUtcling poltot of isbort •tyJed dower* —ITi ring * Apm 
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and pressing it between the upper parts of the filaments, 
cannot fail to pull asunder the anthers, and thus to cause 
many loose pollen-grams to fall down upon the proboscis, 
which are deposited on the stigma of the next flower 
following * Thus in both, cross-fertilisation is secured 
in case humble bees visit the flowers, whereas butterflies 
may easily thrust their slender proboscis down to the 
honey without even touching the anthers, consequently 
without any benefit to the plant Suppose, therefore, 
that R crista galii (o) major were growing in the Alpine 
region and visited frequently by butterflies, but never or 
only very exceptionally by humble bees, all or nearly all 
the individuals would of necessity perish without leaving 
posterity, unless any modification of the flowers adapted 
to cross fertilisation by butterflies appeared R alpittus 
may perhaps be considered as having originated in such 
a way for the arrangement and mutual situation of all 
the parts of its flower is just the same as mR major, with 
only this modification, that the entrance between the 
margins of the upper lip (e Fig 57), through which m 
both forms of R crista gnllt butterflies as well as humble 
bees thrust their proboscis, In R alpittus is completely 
closed ( pp Figs. 54, 55), only a minute opening (<r, Figs 
51 56) between two lateral flaps being visible at the tip of 
the beaked prolongation of the upper lip No other 
insects except butterflies would be able to insert their 
proboscis through this narrow entrance into the flower, 
and butterflies when doing so, could not fail to thrust 
their proboscis between the left and light anthers (as ex 
plained by the dotted line in Figs. 53 and 56} and to dust 
it with pollen-grains which would partly be deposited on 
the stigma of the young flower next visited for in young 
flowers (as shown in Figs 51 and 53) the style overtops 
the tip of the beaked prolongation and the stigma is 
placed before the minute opening just 111 the way of any 
entering proboscis, whereas in older flowers the stigma is 
retracted behind the opening by an incurving of the style 
(is shown in Fig 56) Hermann MOllkr 


THE TRANSIT OT VENUS 
'T'HE long anticipated Transit of Venus took place 
yesterday morning and already has the first instal 
ment of news from distant observers arrived The Astro¬ 
nomer Royal has been good enough to inform us that Col 
Tennant s observations at Roorkee, India, have been quite 
successful too photographs have been taken He also 
telegraphs, at the moment of going to press, the gratifying 
intelligence that the micrometric observations near Cairo 
and Suer and the photographic observations at Thebes 
have entirely succeeded 

At the last meeting of the Astronomical Society the 
Astronomer Royal gave an account of the final arrange 
ments of the English parties, which do not vary much 
from those we stated some time ago j Messrs. Green 
have arranged for one of their outgoing ships to pass 
near Kerguelen s Land, with a view of picking up mtelli 
gence and telegraphing it from Melbourne 

The southern stations occupied by the American, 
I rench and German parties leave no doubt that the 
llalleyan method will be extensively employed. 

The final arrangements of the French parties have been 
telegraphed to yesterday’s Times as follows — 

France has six stations—three m the Northern Hcmt 
sphere, at Pekin, Nagasaki, and Saigon, and three in 
the Southern Hemisphere, at Noumea, Campbell Island, 
and St Pauls Island. Three of these, Nagasaki, 
Cochin China, and Noumea, present comparatively no 
difficulties as regards the voyage and installation. The 
Nagasaki Commission is headed by M Janssen, member 
of the Institute and the Board of Longitude, who has 
taken part in several scientific voyages resulting m 
important discoveries. He is assisted by M Tisserand, 
superintendent of the Toulouse Observatory, and M Picard, 
* H. USDs* “ Btfruchtmi dsr B lumen dutch Insecten," p, 194 1 1 uf 


a naval lieutenant, who will employ the photographic 
apparatus of MM Fueau and Cornu, while a professional 

J hotographer will use an apparatus invented by M 
anssen In Cochin China there will be only one 
observer, M Hrfraud, a hydrographic engineer It waa at 
first decided, as a measure of economy, to dispense 
with the observations in Cochin China, but it was 
ultimately resolved to profit by M Hfraud’s presence 
in the colony He will probably be stationed in 
Tonqum, of which he 11 preparing a map. M Andrd, 
of the Observatory, and M Angot, of the College of 
France, have proceeded to Noumea with an equatorial 
and photographic lens. The observers at Pekin, bt Paul, 
and Campbell Islands have had to encounter greater 
difficulties. It is not very easy to reach Pekin with 
cumbrous luggage The Commission has had to reach 
Tien tstn by Sues and Shanghai, and thence proceed m 
junks by the canals. It is headed by M Fifimals, a 
naval lieutenant celebrated for his astronomical labours, 
and comprises two other naval officers, MM Blarez ana 
Lapied Their return may be toilsome, as the winter will 
obstruct the transport of their instruments. At St. Paul 
and Campbell Islands the observers have had to found a 
temporary colony in uninhabited islands, without any 
resources St Paul, situated nearly in the centre of the 
line from the Cape to Australia, is the crater of a volcano 
which is becoming extinct There are steep cliffs on all 
sides, but towards the west the cone sinks, and the 
interior of the crater forms a crock where vessels 
can penetrate No pure water is to be found The 
encampment has been established as near as pos¬ 
sible to the sea, the salt water having to be distilled 
for drinking purposes. The St Paul Commission is 
composed of M Mouchez, captain and member of 
the Board of Longitude, the author of works on the 
coast of Brazil and Algeria , M Turquet, naval lieutenant, 
long accustomed to astronomical observations, as his 
coadjutor M Cazin, an eminent Professor at the Lyceum 
of the Rue du Havre, who is entrusted with the photo¬ 
graphy and a navy surgeon, M Rochefort, who will 
devote himself to the natural history of the island The 
Commission is accompanied by twelve naval officers and 
sailors. Campbell Island, the most distant station, is 
about 200 leagues south of New Zealand It is likewise 
uninhabited, its climate seems disagreeable, and, unfor 
tunately, the sky, as at St. Paul, is rarely free from clouds. 
It possesses, however, good water and a good port The 
observers are MM Bouquet and Halt, both eminent 
hydrographic engineers, M Courrejolles, naval lieute 
nant and M Filbol, the delegate of the Museum and 
the surgeon of the expedition There are also twelve 
sailors Everything necessary for the subsistence of six¬ 
teen men during three months has had to be transported 
to these two last stations, three months being necessary 
to determine the exact latitude and longitude of the 
observatories ” 


ON THF NORTHERN RANOL OF 7 HE 
FA LEO IV DEER IN EUROPE 
T N the interesting essay by Dr Jeittelcs, translated 
A by Dr Sclater, in Nature, vol xi p 71, man y 
cases of the reputed discovery of the remains of 
the Fallow Deer are collected together to prove that 
the animal is indigenous in Northern Europe, and 
not imported from the south, as heretofore has been 
supposed by many able naturalists, such as Blaslua, 
Stcenstnip, Rutimeyer, the late Prof Ed Lartet, and 
others. These cases are accepted by Dr Sclater 
without criticism, and are deemed by him to place the 
importation theory, as it may be termed, in the category 
of u ancient fables.” The question, however, seems to me, 
after many years’ study of the fossil and recent CervMte of 
this country and of France, a very difficult one, not to be 
decided offhand, and certainly not without a strict 
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analysis of the value of evidence such as that recorded by 
Dr Jeitteles, whose method and facts appear to be equally 

1 he identification of fragments of antlers is one of the 
most difficult tasks which a naturalist can take in hand, 
and where there are several species of deer associated 
together in the same deposit, it is sometimes impossible 

‘-fen fragment to its rightful owner For 

forest beds of Norfolk and Suffolk, and in 

-of the Continent, there is a vast number of 

antlers which are ownerless and which have completely 
baffled Prof Gaudry, myself, and others for many years. 
It is, of course, easy for anyone to classify the flat antler 
as belonging to one species and the round to another, 
but the value of the determination depends upon the 
number of species living at the same time in the same 
place, possessed respectively of round and flattened 
antlers. In the Pleistocene and Prehistoric ages, there 
were four animals which had portions of their antlers 
flattened—the Reindeer, Insh Elk, True Llk, and Stag— 
to which, according to Dr Jeitteles, must be added the 
Fallow Deer In this particular case it is not only 
assumed that the flat antler fragments belong to the last 
of these animals, but even the uncertain testimony of 
various authors, who had not critically examined the re 
mams, which they record, in relation to the other species, 
is taken to prove the range of the Fallow Deer as far 
north as Denmark The mere printed reference to the 
Fallow Deer is accepted as evidence, without, save m two 
cases, being vended by personal examination The results 
of such a method of inquiry seem to me to demand most 
careful criticism. 

The alleged cases of the discovery of Fallow Deer in 
Central ana Northern Europe arc as follows. In Switzer¬ 
land, it is stated to have been identified by Dr Rutimeyer 
among the animals which bad been used for food by the 
dwellers in the Lake villages , “ although,” he writes, 
** incontrovertible evidence of the spontaneous existence 
of this deer north of the Alps remains still to be obtained 
(quoted by Dr Jeitteles in Nature, voL xi p 72) In a 
list of the Swiss mammalia which Dr Rutimeyer was 
land enough to prepare for me in 1873, the animal is 
altogether omitted from the Pleistocene and Prehistoric 
Fauna. Thus, in the opinion of this high authority, it 
was not living in Switzerland in those early days 1 he 
animal is stated also (on the authority of Jager in 1850) 
to have been found abundantly in u the caverns and tur 
banes as well as in the diluvial freshwater chalk of 
Wuriemburg 8 To this I would oppose the opinion of 
my friend Prof Oscar Fraas, of Stuttgardt, from whose 
lut of animals (sent to me in 1872) the Fallow Deer is 
conspicuous by its absence The Reindeer is abundant 
in the caves of that region, and to it the flattened frag¬ 
ments of antlers may probably be referred. 

To pass over the reputed discovery of the animal “ in 
an old place of sacnfice ’ near Schheben, in 1828, in 
which the discoverer himself remarks that “ the subject 
requires further investigation,” there only remain three 
other sets of fragments to be examined m Germany 
First, those at Olmutz, which Dr Rutimeyer considered 
to belong possibly to the Stag, secondly, an indistinct 
figure in the M Ossemens Fossues,” of an antler attached 
to a skull found at Stuttgardt. which seems to me to 
belong to the Reindeer, and lastly, a fragment of 
antler from Buchberg, which, taken along with the find 
at Olmtitx, is the second of the two cases identified by 
Dr. Jeitteles. It is a museum specimen, which may very 
probably be liable to the same doubts as those which are 
entertained by Dr Rutimeyer regarding the fragments 
•from OlmiiU. The teeth and bones quoted from Ham 
doaugh Areas likely to belong to the Stag as to the Fallow 
Deer 

The alleged instances of the discovery of the animal in 
this country and in France are equally unsatisfactory 


The flattened antlers alluded to by Buckland and Owen 
belong either to the Stag or the Reindeer Among the 
many thousands of bones and teeth which I have exa 
mined from the ossiferous caves of various ages, from 
refuse-heaps, and tumuli, I have never seen any fragment 
which could be attributed to Fallow Deer, except in 
refuse-heaps not older than the Roman occupation. Nor 
is it found in Ireland till the Middle Ages. The late 
lamented Prof Ed Lartet, whom I always consulted on 
difficult questions such as these, believed that the animal 
was not living in Central and Northern France in die 
Pleistocene or Prehistoric ages, but that it was imported 
probably by the Romans. 

The only evidence against this view is that afforded by 
an antler dug up in Pans and brought to Prof Gervais 
along with stone celts by some workmen. It seemed to 
me when I saw it in 1873, in the Jardin des Plantes,not 
altogether conclusive, because of the absence of proof that 
all the remains were obtained from the same undisturbed 
stratum. I should expect to find such antlers in the 
refuse-heaps of Roman Pans, as in Roman London, and I 
should not be at all surprised if the remains of w lddy differ 
ent ages were mingled together by the workmen, even ifthey 
were found in the same excavation As examples of the 
necessity of guarding against this source of error, I may 
quote a recent lower jaw of Kangaroo Rat in the collection 
of my late friend Mr Wickham Flower, which was stated 
to have been dug out of the bnck earth near Sitting 
bourne, along with the mammoth and other 1 lcistoccne 
creatures , the bones of an ostrich brought to Prof Busk, 
along with mammoth and hippopotamus from the gravels 
of Acton Green , and lastly, the skeleton of Fallow Deer 
found in a bog not far from the River Boyne above 
Leinster Bridge (Co Kildare), along with a skull of 
Brown Bear (Scott, Journ Geol Soc Dublin, vol x p 
151) This last case would have been taken as decisive 
that the animal lived in Ireland in prehistoric times 
as a contemporary of the Brown Bear, had not a silver 
collar round its neck proved that it had belonged to ‘ a 
member of Lord Rosse’s family * 

From premises so unsatisfactory as those which have 
been examined, it seems to me very hazardous to con 
elude with Drs Jeitteles and Sclater that the F allow Deer 
inhabited Northern and Central Europe in the Pleistocene 
and Prehistoric ages The point, to say the very least, is 
nonproven On the other hand, the non discovery of 
certain relics of the animal by the many able naturalists 
who have examined vast quantities of fossil remains from 
those regions, implies, to my mind, the probability that the 
animal was not then in those parts of Lurope The value 
of negative evidence depends upon the number ol obser 
vations, which 111 this case is enormous. To speak per 
sonally, I am in the position of a man waiting for satis 
factory proof, holding that up to the present time the 
common Fallow Deer ‘has never been found to occur in 
the fossil state in Northern and Central Europe”—a posi 
tion which 1 see no reason to change from the arguments 

a ht forward in Nature. The animal ought to be 
fossil in those regions , and it is not fox want of 
looking that it has not yet been found. 

For the sake of clearness, I have reserved the reference 
to other forms of deer, in the essay, for separate discus 
sion. The Cervus polignacus of Pomel, from Auvergne, 
is an obscure form without definition, about which I will 
not venture to say anything The Cervus somonensu of 
Cuvier, which I have carefully studied in Pans along with 
Prof Gervais, is identical with the form which I have 
desenbed lrom Clacton, Essex (Quart Geol Journ, 1868, 
p. 514), under the name of Cervus brov/nu The latter 
has been identified by Prof Bosk among the fossil re 
mains from Acton Green The typical antler of Cuvier's 
species differ* from Plate XVII Fig 4 of C browmt, 
in the possession of a palm of four points, and in bong 
broken and badly restored with plaster at the point where 
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the third tyne, d, of nty figure joins the beam Whether 
this kind of antler belongs to a well-marked variety of 
Fallow Deer or to a closely allied species, I will not offer 
an opinion It seems, however, safer to follow Professors 
Lartet, Gaudiy, and most of the naturalists since the days 
of Cuvier, in keeping the fossil separate from the living 
forms, none of which present, so far as I know, a similar 
variation of antler Till such an antler be found it is 
better to keep the animals apart in classification And 
even if they be viewed as belonging to one species, they 
have only been met with in Pleistocene deposits in this 
country and in France, and they may reasonably be 
taken as visitors from the sooth, such as the contemporary 
hippopotami In any case I would submit that they do 
not afford satisfactory grounds for believing with Dr 
Sclater that the present distribution of the Fallow Deer 
in Northern and Central Europe by the hand of man is 
“ an ancient fable.” It is undoubtedly an ancient belief, 
and it is one which can be proved to some extent to be 
true by an appeal to the records of history 
To enter into the question of the introduction of Fallow 
Deer into Northern Europe would far outleap the limits 
of an article A reference to I enz’s “ Zoologie der Alten,” 
and to Neckam’s “Natural History,” will show to what an 
extent the wealthy Romans and mediaeval barons were in 
the habit of importing wild and rare animals for the chase, 
as well as for the sake of mere curiosity 

W Bov i) Dawkins 


THE ENirUSH ARCTIC EXPEDITION 

S INCr our note of last week, the preparations for the 
Arctic Expedition have been advanced an important 
stage by the selection of Capt. Nares, of H M S Chal 
huger, to command the expedition The choice is a 
happy one. Capt Nares distinguished himself on board 
the Resolute m the Arctic Expedition of 1852 54, serving 
with M'Clmtock, Mecham, and Vcsey Hamilton He 
led the depot sledge for Mecham’s more extended 
journey On that occasion he went over 665 miles in 
sixty fn c days, while his efficient assistance enabled 
Mecham to cover 1,006 miles of ground m ninety 
four days Nares was also foremost m providing amuse¬ 
ment for the men during the winter quarters, one of 
the most essential qualifications for Arctic work His 
recent experience in the Challenger will have made him 
thoroughly acquainted with the duties required of the 
commander of a scientific expedition Commander A. 
II Markham, of H Mb Sultan, will also take a pro 
mment position in the expedition Capt Nares was at 
Hong Kong when he received the telegram offering the 
rommand, and probably by this time is on his way home 
7 he command of the Challenger will, it is understood, 
be entrusted to Capt Frank 7 Thomson, now in com 
mond of H M S Modcste, in China, and who was the firtt 
captain selected for official duties in the Royal Naval 
College at Greenwich 

We announced a fortnight ago, that the Admiralty 
had selected Rear Admiral Richards, CB, FR.S. 
Rear Admiral Sir Leopold M'Chntock, F R S, and 
Rear Admiral Sherard Osborn, C B, FRS, to advise 
them as to the preparations that should be made This 
Committee met for the first time on. Tuesday week, 
and have been sitting periodically since 
We understand that the Foreign Office Is about to 
inquire of the United States Government whether the 
stores sent to a depot on the west coast of Greenland for 
the use of the Pole ns are desired to remain there, or 
whether they may be made available for our expedition 
If the United States consent to transfer these stores, it 
will be of considerable advantage to our ships 
Active preparations are being made at the Royal 
\ ictoria Victualling Yard at Deptford, for provisioning 


the ships which are to be engaged in the expedition. For 
this purpose 15,000 lb of beef are undergoing a process 
of preservation 

It has been proposed, and no doubt very properly, 
that no persons not actually belonging to the navy can 
be allowed to take part m the expedition. This, how¬ 
ever, effectually precludes any naturalist — as such — 
being attached to the staff But the work to be done 
will (principally consist in making collections to be 
worked up at home And there is no reason to doubt 
that, as in the expedition of the Erebus and Terror , 
men will be found officially qualified for attachment to 
the expedition who will use every opportunity of securing 
for British science the credit of determining the nature of 
the fauna and flora of the regions in immediate proximity 
to the pole 

How great an interest is felt amongst naturalists as to 
the biological results of the expedition, may easily be 
imagined on reading the following passage from Mark 
ham’s “Threshold of the Unknown Region” (pp 201, 
202) — 

“ The winter quarters were in a harbour called ‘ Thank 
Cod’ Bay, m lat 8i° 38 N , and long 6i° 44 N , which 
the Polarts reached on Sept 3. The climate of the 
winter quarters was found to be much milder than it is 
several degrees further south In June the plain sur¬ 
rounding "Thank God' Bay was free from snow, a 
creeping herbage covered the ground, on which numerous 
herds of musk oxen found pasture, and rabbits and lem 
mings abounded The wild flowers were brilliant, and 
large flocks of birds came northward in the summer ” 

The Kew Herbarium possesses four plants presented to 
it by Commander Markham, who obtained them from Dr 
Bessels, of the Polarts They were collected in 82“ N 
lat, “ the most northern position from which any phane¬ 
rogamic vegetation has hitherto been procured The 
locality appears to have been on the east side of Smith's 
Sound The species are Draba a/ptnet, L., Cerastium 
alpinum, L., T traxacum Dens leonis, Desf var , and 
Pna flertiosa, Wahl ’ (Naturb, vol vm p 487 ) 

The importance of obtaining information about the 
marine forms of life, both animal and vegetable, needs 
no insisting upon 


NOTES 

It will interest our readers to hear that the Berlin Academy 
of Sciences has set aside a certain sum of money, which will 
enable it to coll to Berlin eminent men of science who will have 
no teaching duties to perfrrm. Trot KircbhofT has finally 
decided lo accept Ihe directorship of the Observatory for Solar 
Physics, now being erected at 1 otsdam, and will proceed to 
Berlin to commence his duties in connection with its establish 
ment, in the spring 

la is with great regret that we hart to record the death of one 
c f our most promising youn„ naturalists* Mr J Tralieme 
Moggndge, whose occasional contributions lo these columns 
gave evidence of the powers of observation and research for which 
he wss distinguished Ills works on “Harvesting Ants and 
Trap-door bplden, and “Contributions to the Flora of 
Mentone ’—the latter beautifully illustrated by his own hand— 
contained important additions to our knowledge of different 
branches of science , a “ Supplement to the former of these 
works is just now issued from the press Mr Moggridge’s 
kindly and unassuming manners had endeared him to a hug* 
circle of friends. A love of natural history was with him 
hereditary, tciug the grandson of Ddlwyn, the monographer of 
the Conferve, and joint author with Turner of the “Botanist’s 
Guide ’ He died on Nov 24, at the age of thirty two, at 
Mentone, where the state of his health had compelled Mm to 
spend the winter for several yta*s port One of his great wishes 
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m to bring lib fellow-sufferers to lesirn, u be had done, that 
an invalid oajr be useful and happy 

Mg. J. R Hind write* u follows to the Turn of Dec. 7, 
with regard to a new comet — “ Having been favoured with a 
telegram from M. Stephan, Director of the Observatory of Mar 
settles, notifying the discovery of a comet by M Borrelly about 
four o’clock this morning, we have been able to observe the comet 
this evening, its present position allowing of observation both 
evening and morning The place telegraphed is—Dec 6, at 
l6h mean time at Marseilles, right ascension, 339° 56 , polar 
distance, 53* 53', motion towards the north An uncertainty 
as to the comparison star unfortunately prevents me from adding 
the result of my observations this evening, but the comet will be 
readily found with a good telescope " 

In the same letter Mr Hind points out that the zodiacal light 
has been conspicuous for the last feu even ngs, and that for 
several yean past this phenomenon has been much more marked 
in December and January than abont the vernal equinox. 

Surgeon Major A Leith Adams, MD, F R.S , has 
been appointed to the Professorship of Zoology in the Royal 
College of Science at Dublin. Dr Leith Adams is the author 
of several works in which natural history forms an important 
part, among them may be mentioned “Wanderings of a Natu¬ 
ralist in India, the Western Himalayas, and Cashmere,” and 
“Field and Forest Rambles.” His elaborate monograph on the 
“ Fossil Elephants of the Maltese Islands ” is also on the point 
of being published In the “Transactions" of the Zoological 
Society 

Dr. J W IIicks has been elected to a Fellowship at Sidney 
Sussex College, Cambridge Dr Hicks was Senior in the 
Natural Science Tripos, and third among the Senior Optimea m 
1870 He for some tune held the lectureship in Botany at St 
Thomass Hospital, and is now Demonstrator of Chemistry in 
the Cambridge University Laboratory We may mention that 
though Sidney College was among the first in the University 
of Cambridge to offer Scholarships 111 Natural Science, yet its 
governing body has l>ecn chary of further encouraging the study 
by the bestowal of Fellowship*, len year* ago, indeed, the 
Senior in the Natural Science Tripos was rewarded by one , but 
Mr Hicks has had to wait while wranglers m the “ teens ” 
have been preferred to him We are glad that the College has 
made amends at last. 

The course for the Natural Science Modcratorship* ra Trinity 
College, Dublin, lias just been published It consists of three 
pa t* —1. Physiological and Comparative Anatomy books 
recommended, Carpenter’s “ Human and Comparative Ana 
toray " and Rollcston s “ Forms of Animal Life.” a Zoology 
and Botany books recommended in Zoology, Huxley’s "Ana 
tomy of Vertebrates,” Poster’s “Introduction to Embryology,’’ 
Nicholson’s 11 Manual of Zoology,” and Gegenbaur s “ Com¬ 
parative Anatomy,” by Vogt, in Botany, Ilcnfrcy’a “ Course 
of Botany,” by Masters, ‘‘Bentham’i British Flora,” and “Ilof 
meister on the Higher Cryptogamis,” by Currey 3 Geology 
and Physical Geography books recommended, Dana’s 11 Manual 
of Geology,” Houghton’s “ Manual of Geology,” and Keith 
Johnston’s “Physical Geography” If a suggestion may be 
allowed, it would appear more in conformity with modern ideas 
that the subjects of the physiology and structure of plants and 
animals should be treated of as portions of botany and zoology, 
and surely the distribution of both plants and animals in space 
and in time appertains more to biology than to geology Honours 
are now given in the natural sciences in the Sophister Classes, 
jpd the Professors of Geology, Zoology, and Botany give demon 
ttntions in their respective subjects each term. 

In a note oa the pollution of the Regent's Canal, the Lened 
refen to the attempt which ha* been made to throw the chief 


blame 00 the Zoological Society’s Gardens, which pour their 
surface drainage and the contents of their bathing-tanks into the 
canal We have, the Lantd stales, carefully examined the 
Society’s arrangements, and at once acquit them of any blame m 
the matter I or, though undoubtedly some of the urinary ex ere 
bon of the a n i m a l s 1* earned olT by the surface drainage, at 11 the 
amount is small, and the evil in that respect is more than counter 
b danced by the large volume of water (50,01x1 gallons) daily 
poured into the canal Indeed, if that amount of water were in 
any way diverted, the condition of the canal would, ra dry 
seasons, become worse than it is at present We were con 
vinced that none of the solid excreta could find their way to the 
canal through any channel. 

We hope that the meeting held m London on Monday nigh 
trader the presidency of II R II the Duke of Ldrahurgh will 
be the meins of securing the remaining 30,000/ needed to 
complete the modest sum wanted wherewith to extend the 
premise* of the University of Edinburgh The meeting was 
throughout a satisfactory one, and all the addresses, by II K II 
the Duke of Edinburgh, the Earl of Derby, Prof Huxley, 
Dr I yon Playfair, Prof Allman, and others, were perva led 
with a strong feeling as to the necessity for nn all imp irtsnt 
place In education being given to practical training ra science 
In Iced, it was distinctly stated by Prof Huxley that the demand 
for space was not simply owing to the great increase of students 
in past years, but to the total and happy revolution which 
had been effected within the last twenty or thirty years in the 
mode of teaching all branches of physical science When he 
was a medical student, the only branch of scientific study pro 
perly taught—namely, by practical instruction—was anatomy 
It had now, however, come to be understood that what was 
true of anatomy was true of all branches of science—that no 
min could know anything about science unless he worked at it 
practically with his hands. That was the only knowledge on 
which he could really depend Hence hnd arisen the demand 
for scienti B c laboratories, in which the student not only had the 
means and appliances of Investigation, but had Ins work super 
mlended by practical instructors. That demand had increased 
tenfold the requirements of any teaching body that would do 
its work worthily, and without the requisite accommodation 
the scientific teaching of the University could not possil ly 
yield any sound and fruitful results. Moreover, it had come to 
be recognised that a man could not be a successful teacher, 
exercising a moral influence on his students which constituted 
the essential difference between a professor an i a book unless 
he was himself an original investigator, promoting and tncrens 
ing knowledge We have no doubt that we shall soon be able 
to announce that the whole 100,00c/ lias been subscribed 

A paper on "University Development in Scjtland, ’ rc 
printed from the Perthsfute Constitutional, has been sent us It 
tikes Edinburgh University, the largest (it has 1 800 students 
this year) and best known of the Scottish Universities, os repic 
sentative of the others, and points out several directions in which 
there is room for improvement. The writer takes the German 
University as ra some sort a model, and points out the followuig 
defects in the Set ttlsh Universities (1) The wnnt of sufficiently 
extensive and suitable buildings , (2) There should be a material 
increase in the teaching staff, (3) There should be a better en 
dowment of professorships, (4) Graduates should be encouraged 
to devote themselves to original restarrh 1 y the provision of 
liberally endowed professorships, (5) There should be more 
liberal superannuation of professors after a shorter period of 
service The writer urges on >11 those who have been educated 
ra Edinburgh, and on all who wish to see it keep its p wition, to 
lend a hand in the movement now on foot to raise a sum sufficient 
to provide the University with the additional buildings which sre 
absolutely necessary to its efficiency 
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At the meeting of the Dundee Town Council kit Thursday, a 
letter from the directors of the Albert Institute of that town was 
read by Provost Cox, In which it was stated that a scheme for the 
erection of a college had been prepared, and the co-operation of 
the Council in the furtherance of the work was requested. It 
was proposed to establish a college in Dundee in connection with 
the bt Andrews University, and that at first the college should 
be opened with x x chairs—namely, English Literature and Logic, 
Chemistry, Natural Philosophy, Engineering Natural History or 
Greek and Latin, and Mathematics. To defray the expense of 
the erection ot the college and to pay the salaries, 150,000/ 
would be required at the outside If the college should succeed, 
it was proposed to add the following additional chain— 
viz., Mental and Moral Philosophy, Political Economy, An¬ 
cient or Modern History, Latin and Greek or Natural His¬ 
tory, Geography and Astronomy and Physical Geography and 
Navigation. To endow these additional chairs a farther sum of 
75,000/ would be required It was proposed that the manage¬ 
ment of the college should be carried on by the courts which at 
present manage the colleges at bt. Andrews, the only addition 
to the Unlvenity Courts of St Andrews being that the following 
gentlemen should be members of that Court —The Lord 
Lieutenant of Forfarshire, the Convener of the County, the 
ShenlT and Sheriff Substitute of Forfarshire, and the Provost of 
Dundee. The Councd expressed themselves gratified at the 
movement, and while stating that they would be willing to give 
it their hearty co-operation, they resolved to call a special meet 
log for the consideration of the whole subject, to be held on 
Tuesday last We would remind the organisers of the proposed 
new college of the great value of sound science teaching to so 
important a manufacturing and commerc al town as Dundee 
There is nothing to hinder the wealthy merchants and manufac 
turers of Dundee start ng a college at least equal to the New 
castle College of bciencc and they should not rest until they 
possess an instituti in as efficient as Owens College, Manchester 
Thu latter institution ought to be token as a model, where all 
the 10 called facul ics are comp’etc , a ‘ College of Science,' 
pure and simple, seems to us a blunder 

The formal inauguration of the recently completed port 00s of 
the Edinburgh Muaeura of Science and Art is, we believe, to 
take place on Jan 14 next, by a grand convcrsaswttt to be 
given by the Lord Provoet in the Museum building 

A FURTHX* instalment (the sixth part) of tho new Govern 
ment Map of Switzerland has recently appeared, containing the 
sheets Mdringen, Laax, Trans, Ilanz, Gretna, Vrin, Andeer, 
ZweUtmmen, Blumllsalp, Feeds, Biases, and Moggia. Alto¬ 
gether 7a sheets are now published out of the 546 which will be 
necessary for the completion of the map Those which have 
been issued are mainly of the central and north west portions of 
the country, and regarding them we con only repeet the opinion 
that we have already expressed respecting the earlier sheets, 
namely, that they are equal and in some features superior to any 
maps of the kind that have yet appeared Great as the cost of 
this map will be to the nation, we have no doubt that its expense 
will be repud many time>, m the facilities which it will afford in 
the construction of reals and railroads, and for many other 
purposes 

Wi take the following from the Academy —Now that the 
question of the endowment of research is being made so much a 
subject of discussion, it may interest our readers to learn the 
following particulars, which we take from the Swedish Aflon- 
Mad* About a month since that newspaper drew attention 
to an appeal for fuids made by the botanist Dr B erggr en, 
who is at present exploring the cryptogomic botany of the 
mountains of New Zealand. It appears that Dr Berggren 
has already mads some very valuable explorations, first in 
Spitsbergen in 1868, then in Greenland In 1870, and now has 


been sent ont to New Zetland with a stipend drawn from a sum 
of money left by a Herr Letterated for scientific purposes. Dr 
Berggren writes that he has had signal success, especially in dis¬ 
covering species closely analogous to the Arctic forms with which 
he is familiar, but that his means are at an end. An effort 
made to Induce the Government of Canterbury Province to vote 
him a sum of money was on the point of succeeding, when an 
economical frenzy took the Lower Legislative House, and the 
bill was thrown out Aftonbiadet laid these facts before its 
readers. Almost immediately, the proprietors of another news¬ 
paper, Gotebor b t Post , generously forwarded a large sum towards 
the prosecution of the work, and private funds came in so 
rapidly that Dr Berggren will be able to recommence his 
valuable explorations directly the next mail reaches New 
Zealand This zealous response to the demands of science in so 
poor a country as Sweden does honour to the intelligence of its 
people. 

A tet ko ram dated Alexandria, Dec 8, states that two recon 
noitnog expeditions, each consisting of right European and 
twelve native officers and sixty three soldiers, have been orga¬ 
nised by the Egyptian Government, and have started for the 
boudan, with the object of surveying the country between the 
Nile and the provinces of Darfour and Kordofan Thence the 
expeditions will proceed to the Equator, west of the Albert 
Nyanzo. They will repair the writs wherever necessary, and 
prepare maps, and will also report upon the population, climate, 
and commerce of the country through which they pass. 

A meeting of the local committee in connection with the 
recent meeting of the British Association, was held in Belfast on 
Saturday 1 he expense incurred has been about 1,800 1 , leaving 
a surplus of more than 500/, which the Executive Committee 
recommend should be divided among various local institutions. 

Wk would draw attention to a very valuable paper "On the 
Expediency of Protection for Patents,” by Mr F J Brum well, 
CL, KRS, published in the Society of Arts Journal for 
Dec. 4. 

The additions to the Zoological Society s Gardens during the 
post week include two Glaucous Gulls (Danes giatuus) from 
Spitsbergen, presented by Mr RE. Beaumont, a Common 
Raccoon (Procyon lotor) from N America, presented by Mr T 
Inmnell, a Bonnet Monkey (Macacos radsatus ) from India, 
presented by Mrs. Phillips, a Solitary ITnamon (Tusamus soh 
farms) from Brasil, received in exchange, three Black footed 
lengums (Sphettiscus demersus) from S Africa, purchased, a 
Capybara ( Uydrtcharus capybara) bom in the Gardens. 


THE U CHALLE\GER* EXPEDITION* 

II 

'THE following Table, taken from the chart, gives a good 
x general Idea of the distribution of the two formations with 
respect to depth. It cannot of course be taken a* exact j the 
indications were jotted down from the impression of oolour given 
at the time, and there is no hard and last line between Globi. 
gerina ooze and grey ooze on the one hand, and between red 
clay and grey ooze on the other This Table gives an avenge 
depth of 1,800 fathoms for oar soandiagz in the Globigcntta ooze. 
This is datum of no value, for we only rarely sounded in shallow 
water, and wr know that this formation covert large areas at 
depths between 300 and 400 fathoms, but the mean m a ximum 
depth at which it occurs is important, and that may be taken 
from the Table as about 3,250 fathoms. The mean depth at 
which we find the transition grey ooze is 3,400 fathoms, and the 
mean depth of the red clay soundings is about 2,700 fathom*. 
The general concurrence ot to many observations would go far 
to prove, * hat seems now to stand indeed In the position of an. 
ascertained fact, that wherever the depth increases from abont 
3 300 to 2,600 fathoms, the modem chalk formation of the 
Atlantic and of other oceans pats into a clay 

* Continued from p 97 
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The nature and origin of this vast deposit of day is a question 
of the very greatest interest, and although I think there can be 
no doubt that it is in the main solved, yet some matters of detail 
are still involved in difficulty My first impression eras that it 
might be the most minutely divided material, the ultimate aedi 
ment produced by the disintegration of the land by nveis and 
by the action of the tea on exposed coasts, and held in suspen¬ 
sion and distributed by ocean currents, and only making itself 
manifest in places unoccupied by the Globlgerina cose Several 
circumstances se med, however, to negative this mode of origin 
The formation seemed too uniform, whenever we met with it 
it had the same character, and it only varied in composition in 
containing leas or more carbonate of lime 
Agam, we were gradually becoming more and more convinced 
that all the important elements of the Globlgerina ooze lived on 
the surface | and it teemed evident that so long as the conditions 
on the surface remained the same, no alteration of contour at the 
bottom could possibly prevent its accumulation , and the surface 
conditions in the Mid Atlantic were very uniform, a moderate 
current af a very equal temperature passing continuously over 
elevations and depressions, and everywhere yielding to the tow- 
net the ooze-forming foramlmfera in the tame proportion The 
Mid Atlantic swarms with pelagic molluscs, and in moderate 
depth the shells of these are constantly mixed with the Globi- 
genua ooze, sometimes m number sufficient to make up a con¬ 
siderable portion of its bulk It is clear that these shells must 
fall in equal numbers upon the red clay, but icarcely a trace of 
one of them is ever brought up by the dredge on the red day 
area It might be possible to explain the absence of shdl- 
secreting animals living on the bottom, on the supposition that 
the nature of tire deposit was injurious to them , but then the 
idea of a current sufficiently strong to sweep them away is nega 
tired by the extreme fineness of the sediment which is being bud 
down , the absence of surface shells appears to be intelligible 
only on the supposition that they are in some way removed 
We conclude, therefore, that the “ ted clay ’ » not on addi¬ 
tional substance introduced from without, and occupying certain 
depressed regions on account of some law regulating ita deposi 
turn, but that it is produced by the removal, by some means or 
other, over these areas of the cubouate of lime, which forms 
probably about 98 per cent of the material of the Globlgerina 
ooze. We can trace, indeed, every successive stage m the 
removal of tlie carbonate of lime in descending the slope of the 
1 idge or plateau when the Globlgerina ooze 11 forming to the 
region of Ihe clay We find, first, that the shdla of pteropods 
and other surface mo'lusca, which are constantly falling on the 
bottom, are absent, or if a few remain they are brittle and 
yellow, and evidently decayirg rapidly These shell* of mollutca 
decompose more easily and disappear sooner than the smaller 
and appaiently more delicate shelf* of rhizorods The smaller 
foraminifeia now give way and are found in lessening proportion 
to the larger, the coccolitbs first lose their thin outer border 
and then disappear, and the clubs of the rhabdohtl.s get worn 
out of shape and are last seen under a high power as infinitely 
minute cylindeis scattered over the field ike larger foriminifera 
aic attached and instead of being vividly while and delicately 
sculptured, they become brown and worn, and finally they break 
up, each accoiding to its fashion , the chamber walls oi Globi 
germs fall into wedge shaped pieces, which quickly disappear, 
and a thick rough crust breaks away from the suifaceof Orbuima, 
leaving a thin inner sj here, at first beautifully transjiarent, but 
si on becoming opaque and crumbling away 
In the meantime ihe proportion ofIhe amorphous “red clay” 
to the calcareous elements of all kinds Increases until the latter 
disappear, with the exception of a few scattered shells of the 
larger foramimfera, which are still found even in the most cha- 
raciensUc sample* of the “red clay " 

1 here seems to be no room left for doubt that the red day is 
essentially the insoluble residue, the ash, as it were, of the cal 
csreous organisms winch loim the Globlgerina ooze after the 
calcareous matter has been by some means removed An ordi 
nary mixture of calcareous foramimfera with the sheila of ptero¬ 
pods, forming a fair sample of Globlgerina ooze from near 
St Thomas, was carefully washed and subjected by Mr Buchanan 
10 the action of weak add , and he found that there remained 
after the carbonate of lime bad been removed, about one per cent 
of a reddish mud consisting of silica, alumina, and the ted oxide 
of iron This experiment has been frequently repealed with 
different samples of Globlgerina ooze, and always with the 
result that a small proportion of a red sediment remains which 
-all the character! of the red clay 
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In the Globigerina ooze siliceous bodice, in chiding the ipictdes 
of sponges, the ipkmlet end tests of rediolarians, and the frtuttle* 
of diatom* occur in appreciable proportion, and theae also 
diminish in number, and the more delicate of them duappear in 
the transition from the calcareous ooze to the red clay 
t have already alluded to the laige quantity of nodulee of the 
peroxide of manganese which were brought up by the trawl from 
the red day area on the 13th of March. Such nodules seem to 
occur universally m this formation No manganese can be 
detected in the Globigerina ooze, but no sooner has the removal 
of the carbonate of Time commenced than small black grains 
make their appearance, usually rounded and mammtllated on 
the surface, miniatures, in fact, of the larger nodules which 
abound in the day, and at the tame time any large organic 
body, such as a shark's tooth, that may happen to be in the ooze 
is more or less completdy replaced by manganese, and any 
inorganic body, such as a pebble or a piece of pumice, is cr- 1 - 1 
with it as a fine black mammillated layer It is not easy t 
what the proportion of manganese in the red day may be, but it 
u very considerable. At station 160, on the 13th of March, the 
trawl brought up nearly a bushel of nodules from the die of a 
walnut to that of an orange, but these were probably the result 


duct of the disintegration of older rocks, maybe 
circumstances an organic formation like chalk 1 that OK’d jnmfl B f 
of fact, on area on the surface of the globes which we have shown 
to be of vast extent, although we are still far from having ascer¬ 
tained its limits, is being covered by such adepoeit at the p r eee nt 


it in the ash of 


doubtless —--- 

organic bodies and tests. It is Known t 
some also: to the amount of four per cent. 

The interesting question now arises as to the came and 
method of the removal of the carbonate of lime from the cre¬ 
taceous deposit, and on this matter we are not yet in a position 
to form any definite conclusion. 

One possible explanation Is sufficiently obvious. All sea¬ 
water contains a certain proportion of free carbonic add, and 
Mr Buchanan believes that be finds it rather in excess in bottom- 
water from great depths. At all events the quantity present is 
sufficient to convert into a soluble compound, and thus remove a 
considerable amount of carbonic lime. If the balance of supply 
lie very delicately adjusted, it is just conceivable that the lime in 
the shells in its fine state of subdivision having bemi attacked by 
the sea water from the moment of the death of the animal, may 
be entirely dissolved during Its retarded passage through the half 
mile or so of water of increasing density The bottom water in 
these deep troughs hss been lost at the surface, a great deal of it 
in the form ol circumpolar freshwater ice, and though fully 
charged with carbonic acid, it it possible that it may be com¬ 
paratively free from carbonate of lime, and that its solvent power 
may thus be greater 

The red clay, or more probably the circumstances which lead 
to ill deposition, seem on the whole unfavourable to the develop¬ 
ment of anlmid life. Where its special characters are most 
marked, no animals which require much carbonate of lime for 
the development of their tissues or their habitations appear to 
exist Our growing experience is, that although animal life is 
possible at all depths alter a certain depth, say 1,500 fathoms, its 
abundance diminishes. This would teem to indicate that the 
extreme conditions of vast depths are not favourable to its deve¬ 
lopment and one might well imagine that the number of shell- 
budding animals might decrease until the supply of lime was to 
far reduced at to make it difficult for them to hold their own 
against the solvent power of the water of the sea—just as in 
many districts where there is little lime, the shells of land and 
freshwater molluscs are light and thin, and the animals them¬ 
selves are stunted and scarce. 

It seems, however, that neither the extreme depth at which 
the red clay Is found, nor the conditions under which it Is sepa¬ 
rated and laid down, are sufficient entirely to negative the 
existence of living animals, et cn of the higher mvertebrate orders 
In several of the hauls we brought up nolothurids of consider¬ 
able size, with the calcareous neck rings very rudimentary, aui 
either no calcareous bodies in the test or a mere trace of tuca. 
Nearly every haul gave us delicate branching Biyoxoa with the 
zoofccmm almost membranous. One fortunate cast, about 150 


it membranous. One fortunate cost, about 150 
miles from Sombrero, brought up from e depth of 3,975 fathoms 
very well marked red mud, which did not effervesce with hydro¬ 
chloric ectd. Entangled in the dredge, and imbedded m the 
mod, ware many of the tabes of a tube-building annelid, several 
ol them 3 in. 10410. long, and containing the worm, a species of 
Mynochde, still living The worm-tubes, like all the testa of 
foramlnUera from the same dredging, were made up of particles 
of the rad day alone 

It seems evident, from the observations here recorded, the 
thy, winch we have hitherto looked upon as essentially the pro 


atiog inch a fc 

fine, smooth, homogeneous clayi and schists, poor in fomUa, but 
showing worm tubes and tracks, and bunches of doubtful 
branching things, such os Oldham ia, siliceous sponges, and thin- 
shelled peculiar shrimps. Such formations more or lets meta¬ 
morphosed are very familiar, especially to the Student of 
palxozoic geology, and they often attain a vast thickness. One 
is inclined, from this great resemblance between them in compo¬ 
sition and in the general cha r ac t e r of the included fauna, to 
suspect that these may be organic formations, like the modem 
red clay of the Atlantic and Southern Sea, accumulations of tho 
insoluble ashes of shelled creatures. 

lhc dredging in the red clay on the 13th of March was 
unusually rich. The bag contained examples, those with cal¬ 
careous shells rather stunted, of most of the characteristic deep¬ 
water groups of the Southern Sea, including Umbeliolaria, 
Euplectelln, Pterocnnus, Brislnga, Ophioglypna, Pourtalesia, 
and one or two Mollusca This is, however, very rarely the 
care Generally the red clay is barren, or contains only a very 
small number of forms. 

On the t ith of February, lat. 6o* 53' S , long 80° ao 1 E , and 
March 3, lat 53* 55' S , long 108* 35 K., the sounding mstru 
ment came up filled with a very fine cream-coloured paste, which 
scarcely effervesced with acid, and dried into a very light 
impalpable white powder This when examined under the 
microscoiie, was found to consist almost entirely of the frustulcs 
of diatoms, some of them wonderfully perfect in all the details of 
then ornament, and many of them broken up The species of 
diatoms entering into this deposit have not yet been worked up, 
1ml they appear to be referable chiefly to the genera Fragdario, 
Coscinodiscus, Cha.toct.ros, Asteroraphalus, and Uictyocha, with 
fragments of the separated rods of a singular siliceous organism, 
with which we were unacquainted, and which made up a large 
proportion of the finer matter of this deposit. Mixed with the 
diatoms there were a few small Globigennee, some of the tests 
and spicules of radiolartans, and some sand particles, but these 
foreign bodies were in too small proportion to aflect the formation 
as conaistmg practically of diatoms alone On the 4th of February, 
m lat 52° 25? b , long 71* 36 E., a little to the north of the 
Heard Islands, the tow net, dragging a few fathoms below the 
surface, came up nearly filled with a pale yellow gelatinous 
mass. This was found to consist entirely of diatoms of the 
same species of that found at the bottom By far the most 
abundant was the little bundle of siliceous rods, fastened 
together loosely at one end, separating from one another at the 
other end, and the whole bundle loosely twisted into a spindle. 
The rods are hollow, and contain the characteristic endochrome 
of the Diatomaceus. Like the Globigcnna ooze, then, which 
it succeeds to the southward in a band apparently of no great 
width, the materials of this siliceous deposit are derived entirely 
from the surface and intermediate depths. It is somewhat 
singular that diatoms did not appear to be in such large numbers 
on the surface over the diatom ooze as they were a little further 
north This may perhaps ba accounted for by our not having 
■truck their belt of depth with the tow-net j or it » possible that 
when we found it on the nth o( February the bottom deposit 
was really shifted a Utile to the south by the warm currant, the 
excessively fine fl Occident debris of the diatoms taking a certain 
time to sink. The belt of diatom ooze is certainly a little 
further to the southward in long 80° E. m the path of the reflux 
of the Agulhas currant than inlong. 108° E. 

All along the edge of the ice-pack—everywhere. In fact, 
to the south of the two stations, on the nth of February 
n our southward voyage, and on the 3rd of March on our 
reuan, we brought up fine sand and greyish mud, with small 
pebbles of quartz and felspar, and mall fragments of mica- 
slate, chlorite-slate, clay-slate, gneiss, and granite This 
deposit, I have no doubt, was derived from the surface like the 
others, but in this case by the melting of icebergs and the pre¬ 
cipitation of foreign matter contained la the lee 

We never taw any trace ot gravel or land, or any material' 
necessarily derived from land, on an iceberg Several showed 
vertical or irregular fissures filled with discoloured ice or mow , 
but when looked at closely the dimin-frw proved usually to 
be very slight, and the effect at a distance was usually due to the 
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gjgterial filling the figure reflecting light leu perfectly 
MB the general TOrface of the berg I conceive that the upper 
(rfcce of ohe of these great tabular southern icebergs, Including 
y fiur the greater part of its bulk, and culminating in the portion 
tposed above the surface of the sea, was formed by the piling 
p of successive layers of snow during the period, amounting 
arhapa to several centuries, during which the ice cap was 
lowly forcing itself over the low land and out to sea over a long 
stent of gentle slope, until it reached a depth considerably above 
00 fathoms, when the lower specific weight of the ice caused 
n upward strain which at length overcame the cohesion of the 
ossa, and portions were rent off and floated away If this be 
he true history of the formation of these icebergs, the absence 
>f all land ddbiis In the portion exposed ahove the surface of the 
tea is readily understood If any such exist, it must be confined 
jo the lower part of the berg, to that part which has at one time 
dt other moved on the floor of the ice-cap 
The icebergs, when they are first dispersed, float m from 200 
to 250 fathoms. When, therefore, they have been drifted to 
latitudes of 65* or 64° S , the bottom of the berg just reaches the 
layer at which the temperature of the water is distinctly rising, 
—*- - —— J — 1 pebbles with which it 


is rapidly melted, and the rr 


is more or ten charged are precipitated That this precunt 
lakes place all over the area where the icebergs are breaking up 
constantly, and to a considerable extent, is evident from the fact 
of the soundings being entirely composed of such deposits , for 
the diatoms, Globigenme, and radiolarians are present on the 
surface in large numbers , and unless l he deposit from the ice 
were abundant It would soon be covered and masked by a layer 
of the exuviae of surface organisms 


Manoru itUa Secuta Sp/ttroscoputi Itiham September 1874, 
-This number contains a paper by Mr 1 N Lockyer, d-*cr b- 
g certain phenomena seen when examining the spectrum of the 
electnc light thn ugh a mass o( sodum vapour in a tube When 
“ ’ e, the sodium lines are seen to hade gradually off, 
ou 011c side, sometimes on both, the boundary of the 
shading being curved and sometimes limited by a bright line.— 
There is also another paper by the same author, On experiments 
on the absorption of a great thickness of sodium and iodine 
vapour in a tube 5 ft. long Alter mentioning that it had lieen 
hitherto assumed that a great thickness of gas causes its radia 
tion, and therefore its absorption, to become more continuous, 
he states that, on generalising his work, it appears that when the 
density of a vapour is increased, a continuous spectrum is 
approached in the case of the metallic elements < f low specific 
gravity by the widening of their lines, and in that of the elements 
of high sp.gr by the increase of the number of lines. To test 
this the absorption of sodium vapour in a 5 ft tube was olraerved, 

I and the D line was found to be no thicker than the same line pro¬ 
duced by a test tube fiill of the vapour, and the line waa thicker 
than the D line in the solar spectrum, in which spectrum all the 
short lines are reversed —Father Secchi communicates a letter of 
A T Arena Is. detailing ooservations on the spectra of meteorites. 
The spectra of all seem to be continuous, but wanting in the 
violet, that colour of the spectrum predominating according to its 
colour to the naked eye 1 he sodium line was visible in the trail 
of some, as also were the lines of magnesium.—G De Sisa 
gives a table of the solar spots observed at Palermo from June to 
“liber —A tahle of the chromosphere, ns seen during 


SCIENTIFIC SERIALS 

Poipttndorff't Annalen dtr TAysti umi Chtmu, No 6.— 
The first paper, by G Lundqulst, On the reflection of light 
from the outside of isotropic bodies, is reprinted from the 
"Transactions” of the Royal Society of Uplala.—Dr H 
Brougersma contributes a memoir On the Medium in electrical 
influence, in which, following up the experiments of Riess, he 
examines Faraday’s theory of electrical induction by polarisation 
of the medium, and describes in detail the apparatus with which 
he experimented, tabulates his results, and agrees with Riess s 
induction an to a direct influx of electricity —The next article 
comprises a series of communications from the Mmeralogt 
cal Institute of the University of Strasbuig, in which Paul 
Groth treats of the crystalline form and thermo electnc 
properties of smaltine or arsenical cobalt Its chemical 

formula Is very variable, K = (to, Ni, Fe) As, Light 
samples from different localities, which contnbuto a better 
knowledge of the hemihedrnl forms of the species, are dis. 
cussed He concludes that some of the forms hitherto re¬ 
garded as holohedral are hemthedral forms with parallel sides. 
As with iron pyntes and cobalt glance, with which it is isomor 
phous, one part of the crystal is negative towards copper, while the 
other half u positive.—Dr II intze treats of the chemical compo 
sition of leadhillite' Prof Laspeyres two years ago desenbed 
a mineral from Igleslas, in Sardinia, under the name of roaxite, 
of which the formula was 5PbS0 4 + grbCO, + 4PbO + 5H,0 
M Bertrind, of Pans, soon after published an account of lead 
hUUte from the same neighbourhood. The author proves that the 
two minerals ere identical, and that the formula of leadhillite is not 
Pbf> 0 4 + 3PbCO, as hitherto believed, but sPbS0 4 + 4PbCO, + 
PbO + ali ,0 The next paper, by the same author, is crystal 
logiaphic researches on the combinaiion of aldehyde with the 
aromatic hydrocarbons. The chemical composition and ctystal 
line forms are given of ditolyltnchloraelhan, diphenyltnbroma 
ethan, diphenyltnchloraethjlen, diphenyldibro m a cth a n , dirao 
nobromphenyUnchloraethan, &c. All these bodies belong to 
the mcmocliruc system.—Dr A An rum gives a short note on 
twin-growth in willemite The next paper by the sanie author 
is “ Optical researches on the t urpen tin oelhydrates, which he 
follows by crystallographic and optical researches on com pounds 
of urea His last paper Is on two isomorphous substances 
derived from benzol —F Zollner print* his important paper on 
r* aggregation and position of the sun spots, and concludes that 
Bey are cooled scoriaceous products.—Dr Karl Braun contri- 

— •«--«->-*-m.— Among the r 
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is of rotation of the earth with respect t( 


the position of 
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SOCIETIES AND ACADEMIES 

London 

Linnean Society, Dec 3 —Dr G J Allman, FkS, 
president, m the chair —Mr Jas. Brogdcn, Sir Edmund Buckley, 
Bart., M I’, Messrs. las Cowherd, P Dully, C C Dupre, A M 
Ross, and J W Silver were severally elected Fellows of the 
Society —Prof Huxley read a paper On the classification of the 
animal kingdom, which will be found In another column An 
interesting discussion followed, in which the President, Mr Busk, 
Mr H G Seeley, Mr Stewart, Dr Mune, and ethers took part 

Chemical Society, Dec. 3—Mr W H Perkins, F R.S , 
in the chon —A paper was read by Mr S Lupton On the formula, 
of the alums , the next was a notice On the colour of cupnc 
chlonle, by Mr W N Hartley, who finds that the crystals of 
the salt when quite dry have a blue colour, and not n green, at 
they usually appear when slightly moist.—Papers were also read 
On the oxidation of the essential oils, Part II by Mr C T 
Kingzett, On the purification and boiling point of methyl 
bexyl carbinol, by Mr L Neison , and a note on the boding 
point of methyl hexyl carbinol, by Dr C Schorltmnier, i Kb 

Zoological Society, Dec 1 —Dr A Gunther, F R S , in the 
chair —A letter wxs read from the Rev S J Whitn ce, of 
Samoa, stating that he had sent borne for the Society some birds 
and a pair of the Samoan Bat, which hadlatelybeendescriliedby 
Mr Alston as Pteropus whUttua Particulars were given as to 
the habits of the latter —A communication was read from Mr 
Henry W Piers, of Capetown, containing remarks on some 
specimens of Gynmetrus in the museum at Capetown.—The 
Secretary announced that Col R S Tickell, late of H M 
Indian Army had presented to the Society’s library a very finely 
illustrated MS work, in seven small folio volumes on the Orni¬ 
thology of India.—A communication was read from Mr J 
Brazier, of Sydney, NSW, giving descriptions of eleven new 
species of terrestrial and marine shells from North-cast Aus 
trails.—A paper, by Messrs P L. Sdeter and O Salvin, was 
read on birds collected by Mr Whitely in Western Pern, being 
the eighth communication made by the authors on this subject 
—A communication was read from Mr II, Whitely, containing 
some further notes on Humming Buds collected by him in High 
Peru.—Mr A G Butler read a paper in which he gave desenp 
turns of three new species of homopterous insects from various 
parts of the world —Mr A H Gar rod gave some further par¬ 
ticulars on the mechanism of the '* shew off ’ in the Bustards, 
and described the peculiar structure of the frtimm /wy hjj recently 
noticed in a young male of die Greet Bustard 
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Roy*lHorticultural Society, Dec a —Scientific Committee 
—Andrew Murray, F L S , in the chair — Model* were exhibited 
of the fruit of Stiptumetu fierthmda —The Chairman made a 
communication on the Larch diieaM It appeared to produce 
a local destruction and ulceration of the cambium layer the 
trees affected by it also suffered from 'piping » t, premature 
decay of the heart wood The disease was now beginning to 
attack the Spruce and Pinut txetha —Prof 1 huelton Dyer ex 
hibited part of the stem of a Calamtu from Sikkim, in which the 
midrib of a sheathing leaf had produced an adventitious bad on 
ts under side —Dr Denny raised a discussion on the possibility 


General Meeting —W Lindsay, secretary, In the chair — 
I rof Thieelton Dyer commented on the investigations lately 
undertaken with respect to the potato disease 1 rof de Bary 
was disposed to believe that betercrctim occurred m the case of 
the potato parasite, that is to say that part of its life was passed 
upon some other host besides the potato Mouillefert had re 
cently suggested that this might be clover and Mr Jenkins secre 
tary of the Royal Agricultural Society supposed that both clover 
and stnw might harbour the unknown stage of Peronoifora 
i nfnttns and that this would lustily the prevailing opinion that 
larm yard mania e encourages the ravages of the potato disease, 
especially when applied m spring because the stores of the 
fungus would be in the manure which had been used for litter 

Royal Microscopical Society Dec a—Chas Brooke, 
TKS, prevalent, m the chair—A piper by Dr Hudson 
On the discovery of some new male Rotifers wis read by the 
secretary in the absence of the author It described the male 
forms ot Lascmulsna, Flosculana and Notommata, hitherto 
believed to be unisexual ind was illustrate 1 by a number of very 
beautiful diagrams —A paper by Dr Schmidt of New Orleans, 
upon the development of the small blood vessels m the human 
embryo wss taken as reid 

Victoria (Philosophical) Institute Dec 7 —The proceed 
mgs were commenced by the election of sixty five new members 
and associates It was stated that the total number of subscribing 
members was now 544 .—1 rof II Alleyne Nicholson MD, 
read his paper On the bearing of certain palaeontological (acts 
upon the Darwinian theory of the Origin ot Species, and on the 
general doctrine of Evolution The paper, alter discussing the 
nature of the views usually held as to Evolution examined m 
detail the difficulties which 1 aleeonlology offers to the acceptance 
of the Darwinian theory of the Origin of Species and the argu 
rnenta employed by Mr Darwin to lessen or remove these diffi 


the biennial period (1871 1873), which had been awarded to him 
by the Council for a memoir published in the last part of the 
transactions of the Society, entitled ‘ hirst Approximation to a 
1 hcrmo-EUctric Diagram —The President then delivered an 
addresa on btalil ty of S uxdy Motion. 

Paris 

Geographical Society, Nov 18 —1 resident, M Delesse — 
M Vrnot announced that an interesting dis overy had been made 
on the summit of the Fuy dc Dome, ol the nuns of an ancient 
monument which seems to date from the first century after the 
conquest of Gaul l y the Romans —Dr Hamy in the name of 
M de la Porte chief of the last expedition to Camt odia, read 
a note containing interesting details concerning the country 
which he has explored With the exception of a few principal 
points, Cambodia u in great port still unexplored. A new map 
of the country by M de la Porte and M Mourn, representing 
the French protectorate In Cambodia, will shortly be published 
M de la Porte believes that many archeological discoveries of 
the highest importance are yet to be made m Cambodia, and he 
ex pic s considerable results from the ext lotauon about to be 
made by M Uarmai d m the regions to the west of the French 
colony 

Academy ol Sciences, Nov 30 —M 1 remy in the chair — 
The following papers wue read —Note on two properties of 
the ballistic curve, whatever may be the exponent of the power 
of the velocity to which the resistance of the medium is propor 
tional, by M H Reset —On the carpellary theory according to 
the Ldiacem, by M A Trtcul —On the distribution of the 
bands in primary spectra, by M G Salet —On the mechanism 
of the tntra stomachal solution of the gastric concretions of crabs, 


by M S Chantran —M Dumas called the attention jf £ 
Academy to the recent appearance of Phylloxera » Pregxy, 
near Geneva and M Pasteur made some observations thereon. 
Letters from M SUmetder and M Max Cornu to M Das** 
on the subject of Phylloxera were also read.—Letter from 
Mdme V 1 Bouchard Hazard to the President, offering to the 
Academy documents relating to a great number of its members , 
documents composing the collection made by J B Hutard — 
On the beat disengaged by the com b i na tion of hydrogen with the 
metals, by M J Mouber The author has shown that the 
formula deduced by Chumus from Carnot s theorem for changes 
to is applicable to dissocietton 1 he formula 1#- 
L — AT(i -* 0 $ 

L representing the heat of combination of two bodies at the 
absolute temperature I under the pressure /, equal to the 
tension of dissociation at that temperature v the specific volume 
of the dissociated elements and t/ the specific volume of the 
compound under the same conditions of temperature and pressure 
A ts the thermal equivalent of work From this formula the 
value of l can be found when we have tables of the tensions of 
lation of the compound at different temperatures —The 
experiments of MM 1 roost and Hautefeuillehave made 
known these tensions for combinations of hydrogen with palla 
dium potassium, and sodium at different temperatures —Orbit, 
lenodof revolution, and mass of the double star 70/ Ophmcus, 
by M C hlammanon —Observations of the zodiacal light at 
Toulouse, the 16th, aist, and 23rd of September, 9th, iotb, and 
nth Oct 10th and 12th of November 1874 by M Gruly — 
Laws of double internal reflection m birefnngent uni axial crys 
tati, by M Abna Researches on the decomposion of certain 
salts by water, by M A Ditte In this third note the author 
has examined the double sulphate of potassium and calcium — 
On the additive product of propylene and bypochlorous acid, 
by M I Henry - Employment of gas retort carbon in the dis 
tulation of suli hunc acid, by M F M Raoult —Influence of 
boiling distilled water on hehling s solution, by MM E Boivin 
and D Loiseau.—Iron m the organism, by M I Picard —On 
experimental septicemy, by M V Pelts—On the birth and 
evolution of k icltrta in organic tissues sheltered from the sir, by 
M A Servel —Note on a stony concretion by Dr 1 L Phip 
son —On some passages in Stan Bell from which it may be 
concluded that Amarinthns lltlum u cultivated in Circassia for 
tre which it contains , extract from a letter from M Biosset 
;e on the lowering and natural elevation of lakes by M 
Dausse —The compound flute doting the reindeer period, by M 
Ed Piet to 1 

BOOKS AND PAMPHLETS RECEIVED 

Bums —The Straits of Malacca Indo Ch na and China J Thompaon 
1 R O b (San psot 1 ow) — Iravsls la South Auter ca Paul M rcoy 
. Blackte and Sou).—Supplement to Harvesting Ants and trapdoor Sp dars 
J Traherne Moggr In V I S P L S and Rev U P hard Lumbnd*e 
(t Reeve and Co >—L jtiah Men of Science then Nat re and Culture 
Francs Gallon F RS (Ma a Han and Co >-beletiK> is from Berkeley 
A lei Can pbell Fraser, LL D (Clarendon Press) —Elements of An atal 
Phyv ology ]oh Aa*ell(Wm Coll as )- Elements of Magnet sm andElec 
trety John Anaell (W a Colins)— Pr c pies of Metal Mi 1 ng J H 
Colins FGS (Wn Coll ns) —Lmlut o t and the One of Lie H 
Charlton Daman MA. MI) FR.S (MeanUna and Co)-rbe Jforcoe 
which carry 0 do Cue lalmo of the Blood Andrew B cheiun U D 
(J and A Ch rchtll) 


CONTENTS Pac, 

n THE Classiv catiom or tee Animal Kimcidom By Prof 
Huxley Sec R S 101 

The lmn oh the Iufoetance or Scientific Reseaecu 10 s 

Aleicul run al Education By Prof 1 no has Baluvin 104 

Clowes e Practical Chemistky soy 


Royal 


Febtiluatioh or F Lowers by Insects VIII By Dr Ueshann 
t Mullex (With Uhatnttmi) . , 

"-Moetueeh Rahqe or the Fallow Dees in Euxors By 


. St 


Books ano Pam fh lets Beceited 





NATURE 


121 


THURSDAY, DECEMBER 17, 1874 


THE TRANSIT OF VENUS 

I T is net too early to congratulate the world of science 
upon a grand triumph The telegrams which have of 
late been flowing in almost incessantly from all parts of 
the Northern Hemisphere—now from far Japan and from 
Siberia, recording the success of French, Russian, and 
American parties, and now from America, giving fuller 
details regarding the domgs of the latter—leave no doubt 
whatever that the weather has been better at the northern 
stations than might have been expected, seeing that the 
observations have been made in the winter half of the 
year 

Nor has the Northern Hemisphere been the only one to 
give us news. We already know of success at Melbourne 
and Hobart Town, at which place was an American party 
similarly equipped to those at Wladiwostok in Asiatic 
Russia, and at Nagasaki, and Prof Newcomb has already 
telegraphed to the Times that the eighty photographs 
taken by the American method at these places, combined 
with the 113 taken at Hobart Town, are sufficient to give 
us a value of the solar parallax with a probable error of 
perhaps one-fortieth of a second of arc This gives a 
foretaste of what photography is likely to do for us in this 
and the coming Transit of 1882 
Before we proceed to detail the observations at the 
various stations, it will be well to re-state the various ways 
in which a Transit of Venus may be observed This we 
will do almost in the words employed in a former article 
We have the utilisation of a Transit— 

{a) By the determination of times of contact at different 
stations, combined with a knowledge of the longitudes of 
those stations. 

(6) By the determination of the least distances between 
the centres of the sun and Venus during the Transit, ob¬ 
served from different stations. 

This last determinationjmay be made by— 1 

(1) What is called Halley’s method, or, if we wish that 
the world should forget a great work accomplished by a 
former great Astronomer Royal, we may term this the 
“ method of durations * 

(a) By the Photographic method , or, 

(3) By the Hehometric method 1 
Premising that the first method of determination (a) 
was devised by Del isle, we have now our nomenclature 
sufficiently complete for present purposes, and we may 
begin with the stations at which this method can be best 
employed. Of these we have four groups Accelerated 
Ingress, Sandwich Islands, Retarded Ingress, Kergue 
len’s Land, Heard or Macdonald Island, Mauritius, 
Bourbon, and Rodrigues j Accelerated Egress, Campbell 
Island, Emerald Island, Auckland Island, Royal Com 
pany's Island, and New Zealand, Retarded Egress 
stations in Western Russia, Persia, and Egypt 
Of these groups the northern ones can be used for 
Ijpliste’s method solely, as only Ingress or Egress is seen, 
.Ingress in the Sandwich Island group, Egress in the 
Western Asiatic gro u p But the southern groups may be 
Used for all methods. 

For the m eth o ds we have grouped under (b), stations in 
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Eastern and Southern Asia, combined with those in the 
Southern seas which we have already named, and stations 
between them, such as Melbourne and Adelaide, may be 
employed 

From the Sandwich Islands, Kerguelen’s Land, Heard 
Island, Mauritius, Bourbon, and Rodriguez we have of 
course not yet heard , we consequently know nothing of 
Delislean observations of Ingress. 

Of observations of Accelerated Egress on this method we 
know nothing, but with regard to Retarded Egress we know 
that the English and Russian parties in Egypt have been 
wonderfully successful At Teheran, a second class 
Russian station, but better adapted than Egypt for 
applying the Delislean method, the observations were a 
perfect success. At Ispahan, a German party obtained 
nineteen good photographs, but north of this, in the 
most favourable point of all, the Russian parties at Ormsk, 
Astracban, and in all that region, there was complete 
failure 

From the English party several telegrams have been 
received since our last number appeared a long one by 
the Times , and several shorter ones by the Astronomer 
Royal These wc give — 

“ Cairo, Dec 9 —The Transit of Venus was observed in 
all its phases by the astronomers of the Government 
Expedition in Egypt this morning, at the Central Station 
at Mokattam Heights. It was observed by Captain Orde 
and Mr F M Newton at Suez, and by Mr Hunter at 
Thebes It was photographed by Captain Abney, and 
observed by Dr Auwers and Prof Dollen, also by 
Colonel Campbell and others. During the last three days 
the weather has been very bad, and this morning the 
telescopes in Cairo and Suez were directed to the eastern 
quarter of a sky clouded over, showing, however, a few 
* ' ' ’ Glimpses through the clouds 


breaks, which gave hope 


no opportunity was given for a micrometer n__ 

for nearly half an hour after sunrise , then a few chances 
were given through the openings m the clouds. A decided 
opening occurred of a very hopeful character about ten 
minutes before contact, and after one more cloud, which 
i passed over two or three minutes only before the critical 
epoch, the observation of internal contact was made 
satisfactorily at every station in Egypt, and the photo 
heliograph has done its work well. The sky was quite 
clear for the measurement of cusps and any observations 
that could be made of external contact. The astrono¬ 
mers are satisfied with their observations. The phases 
are declared m Cairo to have so closely resembled those 
shown by Sir George Airy’s model at Greenwich that it 
was hard to divest the mind of the idea that it was only 
model practice again. The Khedive has taken a warm 
interest m the work, and guarded the Mokattam station 
from intrusion b ' ’ " 

graph line he pi 

of telegraph time s „___ 

station and Greenwich, Sues, and Thebes. This expedi¬ 
tion has now therefore, nearly completed its work, and 
in a few days will probably break up." 

Capt. Ord Brown, R.A. (Mokattam), Dec. 9 — 

“ The egress of Venus was observed at Mokattam this 
morning There has been much bad weather and anxiety 
All well now Contact seen through very slight haze 
with [the] Lee [Equatorial] at about 13b. 2501. 35a side¬ 
real, and with De la Rue 13I1. 22m, 21a (Observe in the 
Greenwich book of observation with the model, my 
egress is always after other observers, except Mr Gill’a) 
Clouds spoilt much double image work, but many limbs 
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and cusps were taken The phases closely resemble I 
those of the model, except a line of light round the 
planet s edge, which appeared with strong sun just after 
the above contacts. It perplexed me and made me lose 
my best cusps. When I found that it continued two 
minutes and that it would be so indefinitely, I turned to 
cusps. I ha\e exchanged bad telegraph signals twice 
with Thebes, and good ones three times with Sues — 
Mokattam Country, lab 59“ 58' 14"° 

Mr Hunter (Sue*) — 

"Sky cleared partly a few minutes before contact 
Contact satisfactorily observed, and a considerable num 
ber of micrometer measurements made ” 

Capt Abney (Thebes) — 

“Beautiful morning Sun rather shaky at first nice 
and sharp at time of contact aud good observations, 
though differing slightly in time bun pictures good 
The fifty photographs in Janssen s slides include internal 
contact, external contact not taken No black drop 
apparent in photographs after careful examination " 

This, then, is all we know at present or are likely to 
know for some little time, of the work done at purely 
Delidean stations We now come to the stations at 
which the various methods of determining the least dis¬ 
tance between the centres of the sun and Venus during 
the Transit, observed from different stations, are appli 
cable 

And we may clear the ground by referring to the news 
from the southern stations first From Hobart Town has 
come the best news m a telegram to the Times — 

“ Prof Harkness, of the American Transit Expedition 
at Hobart 1 own, reports, although the weather was bad, 
observations were particularly successful 113 photo¬ 
graphs were taken during the passage over the sun’s 
disc 

We had previously heard of success from Melbourne 
and Adelaide, but these stations are not so well situated 
as Hobart Town, and it is doubtful if all the resources of 
a first clast fixed observatory, possessed by Mr Ellery at 
Melbourne, will make up for his comparatively poor 
position 

We now come to that region where, in fact, the whole 
interest of the Transit has centred during the past week 
to Asia and the adjacent Japanese Archipelago, neglected 
in the English arrangements even after the Board of 
Visitors of the Greenwich Observatory had very dearly 
indicated their opinion of the original official programme, 
by maisUng upon the employment of the “method of 
durations” in the Southern Hemisphere. But,fortunately 
for the credit of English science, an English possession— 
India—has something to say in the Asiatic work. On the 
representation of Col Tennant (who has done so much 
for astronomical science by his observations in India) of 
the importance of a station in the northern part of that 
country—a representation which was at once warmly 
received by the Viceroy—the Home Government at once 
took the matter up, and the result has been that a first 
class observatory was erected at Boorkee. This was the 
Asiatic station from which news (which we chronided last 
week) was first received 

But Northern and Eastern Asia was thickly studded 
with Russian, American, and French parties In the 
Russian territory, Nertchmsk, Onanda, Cbarbarovka, 
Kiachta, Tschita, Port Possiet, Wladiwostok, and many 


other places that we might name, were strongly occupied, 
and the wealth of results, whether in photography or 
heliometnc measures, has been marvellous One of these 
places—Wladiwostok—was occupied by an American ras 
well as a Russian party Herr Struve’s telegrams to the 
Times regarding the observations at these places ate as 
follows — 

“ Wladtn ostok —Transit of Venus observed at both 
contacts, numerous chords and distances of the two limbs 
were measured 

“ Port Possiet —Much douds and mist, two interior 
contacts observed, and thirty eight photographs taken 

“ Charbarovka —First two contacts and some chords 
observed 

“ Tschita. —Contacts observed, and four senes of mea¬ 
sures with heliometer 

“ Onanda —Satisfactory observation of last two con 
tacts 

“ Ntrlchtnsk —Three contacts observed, and two 
diameters and twenty distances of the planet measured 
wuh heliometer 

“ Teheran —Full success of observations. 

“ Thebes —Splendid weather, very important obser¬ 
vations. 

“ Kiachta .—Much doud, got only eight photographs. 

“ Naratow — Clouds complete failure 

“ 1 osstet —Photographs satisfactory after development, 
though taken through mist” 

The work done by the American party at Wladiwostok, 
as stated in a Reuter telegram in the papers on the nth, 
was as follows — 

“ Copenhagen , Dec 9.—Prof Hall telegraphs from 
Wladiwostok to-day, at 10 A.M, that the observations of 
the Transit of Venus made at that place by the Amencan 
party under his direction have not been very successful, 
on account of the hazy and doudy weather The first 
and second contacts were observed, and thirteen photo¬ 
graphs were taken.” 

In Japan there were trench parties under Dr Janssen 
at Nagasaki and Kobe, an Amencan party also at 
Nagasaki, and Russian and Austrian parties at Yoko¬ 
hama. 

The tdegrams giving the account of Janssen’s work 
we must transenbe as they were received. 

1 Nagasaki, Dec 9.—M Dumas, Secretary Acaddmie 
des Sciences and Minuter Instruction, Paris.—Transit 
observed and contacts obtained Fine telescopic images. 
No ligament Venus seen over sun’s corona. Photo¬ 
graphs and plaques Cloudy at intervals. Two members 
of our mission have made observations with success at 
Kobe ' 

“Transit observed at Nagasaki and Kobe Interior 
contact, no ligament Photographs revealed several 
: douds during transit Venus seen over corona before 
contact Gives demonstration of the existence of the 
coronal atmosphere ” 

The American party at Nagasaki has recorded Its work 
in the following terms •— 

“ Day doudy, but obtained second contact well—two 
observers, first and third contacts through clouds, and 
doubtful, 150 micrometnc measures of cusps, separation 
of limbs, and diameter of Venus , thirty-one meridian 
transits both limbs, Sun and Venus. eighteen mlcrometrfe 
measures for difference of declination of limbs at meri¬ 
dian About sixty good photographs. Ends threatening 
rain. Telegraph difference of longitude with Wlaai- 
westok in November All well” 
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Th* following Is a copy of another telegram to the 
New Ytrk Herald — I 

“ Wlddiwostok, Siberia, Dec 9 (1010 ME)—Prof I 
Hall reports much haxe and cloud at Wladiwostok. 
Fbit ana second contact of Venus observed, and thirteen 
photographs taken near middle of transit A calm bay, 
With temperature 34°, instruments and photographic 
apparatus working finely All the American party work 
ing well" 

The Russian and Austrian parties give no details , they 
only announce.their success 
There is nowa certainty that m the Southern Hemisphere 
the eastern stations will be more strongly occupied than 
the western ones. The Americans were foiled m their 
l g allant attempt to occupy the Croiets, because they had 
not tunc to wait for weather moderate enough for them to 
land their instruments The party has therefore gone on 
to Campbell Island, where they will already find a t rench 
party It is difficult to restrain one’s pen when we think 
of the combination of want of a true appreciation of 
the conditions of the problem, and want of that old spirit 
which used to make us take up posts of difficulty, which 
has prevented England being represented here A 
successful Polar Expedition will scarcely wipe away the 
national disgrace which » ours in consequence of official 
action in this matter, and the French and Americans 
may well be proud of the position they now occupy 
The Timet thus relates the French landing on Campbell 
„ Island — 

“A letter has been received to day (Dec 11), dated 
Campbell Island,Oct 4, from the chief of the French Expe 
dition stationed there. This had been earned to Bourbon 
by the ship which had transported the expedition to Camp¬ 
bell Island, and which left it to wait at Bourbon until the 
time came for fetching the astronomers away The first 
idea was to keep this ship off the coast of Campbell 
Island m order that the observers might live on board 
after struggling three days against homble weather they 
at last landed on the island, and they soon perceived that 
it was impossible to keep the ship off the shore, which 
was without shelter and exposed to temble gusts of wind, 
so that it ran the greatest risk of being lost. The mem 
bers of the expedition, seeing that if the ship were to go 
down they were exposed to very senous danger—for they 
would be abandoned on an uninhabited island without 
means of communication, while everybody would think 
they still had the ship at their disposal—decided to unload 
theahip and establish themselves in the island and to 
send away the vessel, which would come and fetch them 
immediately after the observation of the phenomenon. 
This project was earned out The observers began by 
organising temporary shelter, and then they built sheds 
to protect the instruments, the necessary utensils, and the 
provisions. The process of unloading was very long and 
troublesome, because the expedition, which has many 
members, had brought provisions for one year While 
exploring the island they found nearly in tne middle of 
the a vessel which a hurricane had thrown there, 
and they were thinking of utilising the wreck, either by 
splitting it up or by placing themselves inside it, for protec 
twn against wind and weather But two or three days after 
wards another hurricane blew the ship out to sea, and 
they saw it no more. They were then obliged to do the 
bast with all they had brought with them, for they were 
giving In hourly dread of sharing the fate of the wreck 
“ * It is thought that since the 4th of October, the date 
in which the ship left for Bourbon, up to the moment of 
the transit, the expedition will have completed its orga 
wsatien, its observatories, and have been able to fulfilIts 


mission. As soon as the ship reaches a telegraphic sta 
tion, the expedition will hasten to communicate particu 
lars to the Institute of France Nothing is known, of 
course, as to the exact penod when these communications 
will be 1 eceived. The particulars relative to the difficulties 
of this expedition and the dangers to which it is exposed 
have been received here with all the more interest that it 
was feared only two days ago that the Campbell Island 
station would not be organised in such a vaj as to make 
the observations under favourable conditions It is still 
feared the weather may not have been favourable, and 
that so much fatigue and effort may not have been rewarded 
with the magnificent result it deserves ” 

It will be seen not only that a large number of observa 
tions have been made bearing on the main point, but that 
many side issues of great interest are raised Dr 
Janssen’s observations have decidedly been amongst the 
most remarkable, not only with regard to the absence of 
the ligament, but as touching the visibility of Venus on 
the coronal atmosphere. Any detailed reference to these 
and many other points we must, however, leave for a sub¬ 
sequent article We have been anxious in the present 
one to put our readers in possession of the results of the 
observations, so far as we at present know them, in the 
most authentic and intelligible form. 


CHAPPELLS “HISTORY Ob MUSIi. 0 
The History of Mu tic Vol I Trom the harlicst 
Records to the Tall of the Roman Empire By 
William Chappell, h b A. (London Chappell and 
Co, 1874) 


M USIC is now being cultivated m a much more 
earnest and thorough manner than heretofore, not 
only as a practical art, but as a matter of the iretical and 
historical interest, as is evidenced by the late formation of 
a “ Society for the study of the Art and Science of Music,” 
the object of which is to encourage musical studies of a 
higher character than those comprised m ordin iry musical 
training Hence, as the early history of music is one of 
the most interesting as well as one of the most obscure 
topics connected with the art, an mthontativc new investi 
gation like that before us is of real v^lue 
Mr Chappell, who hat had much to do during lus life 
with practical music, brought out some yeais ago a 
History of the Ballad Literat ire and Popular Music of 
the Olden lime, a book which has become now of 
standard authonty on such matters It seems that the 
eminent historian Mr Grote suggested to him that he 
would do well to carry his inquiries further back, and to 
attempt to unravel the state of music among the Greeks 
His account of his progress is worth extracting He 


says — 


“ Mr Grate’s enthusiasm for the Greeks somewhat 
exceeded mine, and, although my recollection ot the 
language was fresher than now, I did not suppose that, 
even if I should succeed, a knowledge of Greek art ind 
science would greatly advance those of the moderns, 
therefore I received the proposal rather lukewarmly 
But when favoured with the twelfth and last volume of 
the ‘History of Greece, with an inscription from the 
illustrious author, m deference to his long antecedent 
recommendation I took the first step forward by buying 
the works of the Greek writers upon music. 

" I had taken note of the odd uses of Greek words in 
manuscripts of the Middle Ages written m Latin there 
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fete, while reading the Greek author* on music, I con¬ 
tinued to copy out such definitions of musical terms as I 
then encountered. 1 began without expectation of success 
as to understanding the music of the Greeks, owing to the 
number of able men whom it had baffled, but my little 
glossary seemed to afford the due, and soon made me 
interested in the subject It became evident that the 
Roman perversion of Greek musical terms had been one 
of the great difficulties in the way of previous inquirers 
(although by no means the only one), for I could then 
understand the system ” 

All this confirms the character of the author as an 
earnest, painstaking inquirer, and affords therefore a 
guarantee for the value oi bis historical investigations. 

Mr. Chappell comments on the two great English 
musical histones of the last century by Burney and 
Hawkins, and contends that much of the obscurity in 
which they left the ancient music was caused by their 
obtaining their information second hand, namely, from 
Boethius and other commentators, chiefly Latin, on the 
Greek writers Many of these had not sufficient know¬ 
ledge of the subject to understand the original technical 
terms, which they therefore rendered either erroneously 
or obscurely, and thus error and obscurity have been 
Introduced into succeeding writings. 

"It may" says Mr Chappell, "at first appear unao- j 
countable that, among the numbers of learned men who ! 
made the attempt to understand the Greek system during 
so many ages, no one should have succeeded, especially 
considering that it would hereafter be shown, even to the 
quarter-tone, to be our modem system of music So 
simple a result seems ludicrous. But this general failure 
is to be accounted for by the fact that the Romans had 
twisted round the meanings of the Greek words in so 
extr aordinary a fashion that perhaps 'tone' and ‘dia¬ 
tonic ’ are the only two which remain nearly identical in 
the two languages. So that, to unriddle the subject, the 
student had first to unlearn all that he had been taught 
as to the meanings of musical terms, and then to begin 
again, trusting only to the Greek authors. No Latin 
treatise would avail, nor would any modern language in 
which musical terms had been derived through the Latin, 
or through the Western Church The misuse of Greek 
technical language by Romans was by no means limited 
to music." 

To eliminate these errors, the author tells us, and we 
believe Mm, that he has in every case, where possible, 
gone to the fountain head, and that the information he 
gives us may consequently be depended on. 

We have thought it right to show at some length what 
are the author's qualifications for his work, and on what 
grounds he lays claim to our attention and credence, for, 
in hutoncal works this is all important, few of us have 
opportunity, and still fewer have inclination, to grope for 
ourselves among the mouldy lore of antiquity, we are 
glad enough to find others who will do it for us, and are 
ever ready to take as authentic whatever they tell us 
they have found there Hence correctness and care are 
cardinal virtues in historical works, the want of these 
qualities renders such works worse than valueless, as 
merely promoting the dissemination of error 

The history of music, interesting as it is, is not, pro¬ 
perly speaking, a subject to be treated of largely in 
Nature , but, in justice to the meritorious author, we 
may venture to mention some of the results of his 
labours. 

In the first place, he shows that the system of music 


used by the Greeks did not originate with them, but was 
borrowed from more ancient nations He finds, for 
example, that " the number of notes m the Egyptian scale 
was precisely the same as the Greek, including the 
three Greek scales, diatonic, enharmonic, and chro¬ 
matic * No Greek writer alludes to any difference be¬ 
tween the Egyptian and Greek systems of music, although 
the best Greek works on the science of music, saving the 
Problems of Aristotle, were written on the soil of Egypt." 
Then he turns to the Chaldteans, or learned men of 
Babylon, and again finds (through an. astronomical 
comment which, as usual, supposes the motion of the 
planets to be regulated by musical intervals, and thus to 
make everlasting harmony) that the Chaldseans had the 
same musical intervals of fourth, fifth, and octave, as the 
Egyptians. From these he was led to Hebrew music j 
remarking that proofs are not wanting of the similarity 
of this to the music of surrounding nations, so that 
“ henceforth we may fairly conclude that we have at last 
arrived at the musical system of ancient Asia, and that 
it is our A, B, C, D, E, F, G ” 

The author, of course, enters largely into the progress 
of music in Greece We read of the early tetrachord 
lyre, of its enlargement by Terpander, of the great 
improvements made by Pythagoras in the addition of the 
octave, the fifth, and other notes, of his important 
determination of the proportions of the lengths of strings, 
subsequently transmitted to posterity by the great geo¬ 
meter Euclid , of the chromatic and enharmonic scales, 
hitherto so perplexing, of the improvements in certain 
harmonic ratios made by Didymus and Ptolemy, and so 
on , from all which we undoubtedly gather a far clearer 
view of what Greek music was than can be obtained from 
either of our English histones. 

The result is that the ancients anticipated almost exactly 
the diatonic scale of modern times. Their scale passed 
over to the Latins , it was adopted without change by the 
early Church , and by this means it has come down, un¬ 
altered, to our time. If we run up two octaves on the 
white keys of the modem piano, beginning and ending 
with A, we arc playing the same notes as the Greeks 
used, any time after Pythagoras. We may add that If we 
use only the black keys (and many modern tunes may be 
thus played), we sound a scale precisely corresponding to 
one of the Greek “ chromatic" genera. 

The scale, be it remembered, is the material from 
which music is made To discover what sort of melodies 
the ancients constructed from this material is another 
thing Mr Chappell has, however, presented us with 
three real Greek tunes, set to hymns to Calliope, Apollo, 
and Nemesis respectively They have been, it is true, 
decked out, by the skilful aid of Mr Madairen, in an 
anachronous dress of modem harmony and rhythm, sug¬ 
gesting the idea of Pythagoras in a periwig, but, at aay 
rate, they are no more incongruous in this respect than 
the so-called “ Gregorian" chants, as sung with modem 
embellishments at a Ritualistic church-service. 

The question has been often and warmly discussed 
whether the ancients used what we call harmony, or 
whether they did anything analogous to our singing on 
playing in several parts. Our author believes that they 
did, but in this matter he has not the argument all hfe 
own way The late M. Fdtls, who devoted the list 
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j«ui of his life to the preparation of a great History of 
Made,* has made a most elaborate investigation of this 
point, partly in the third volume of his work, and still 
more fully m a separate memoir published by the 
Academy of Sciences of Brussels. It is ably and forcibly 
argued, in opposition to many learned German critics 
who have held Mr Chappell’s view, and M Fdtis arrives 
at the conviction that “ the supposition of the exist 
ence of harmony among ancient nations is one of the 
most remarkable extravagances of modem times.” Mr 
Chappell is very positive in his own opinion, but when 
ire come to compare the two essays we cannot help 
seeing what a poor match bis desultory guerilla argumen 
tation is for the powerful disciplined logic of his more 
experienced antagonist, and cannot hesitate for a moment 
which side should prevail 

But even if we were inclined to believe with our author 
that the ancient Greeks did use some sort of harmony 
(other than the octave, which M Fdtis freely allows 
them in common with all nations), we are not much the 
forwarder for even Mr Chappell appears quite at a loss 
to form any reasonable idea of what this harmony was like. 
After all, therefore, the dispute is little more than “ 'twixt 
twecdle-dum and tweedle dee ” 

The subject of ancient musical instruments is as im¬ 
portant and as interesting as that of the music itself and, 
indeed, they have in all ages had such a necessary con¬ 
nection, and have been so dependent on each other, that 
improvement in one has gone hand in hand with improve¬ 
ment in the other 

Mr Chappell has devoted much attention to the evidence 
as to the nature of the instruments used m ancient times 
This, he says, has always been found a difficult subject 
to treat upon, partly because so few of the instruments 
named by classical writers can be identified by pictorial 
or written descriptions, and partly because such descrip¬ 
tions, when they do exist, are often obscure or contradic¬ 
tory, particularly when obtained only through the medium 
of incorrect translations He goes through a long list of 
ancient instruments of the three classes—wind, percussion l 
and string—and has given a huge fund of information 
about them 

But what he prides himself most upon is the elucida 
tion of the construction of the hydraulic organ, about 
which there has hitherto been much doubt and difficulty 
He shows that this has arisen either from misapprehen 
non of the ancient descriptions or from a want of suffi 
cient knowledge of mechanism to understand the technical 
details, and he gives, in a most interesting chapter, an 
account of the instrument, which evidently presents a 
high claim to be the true one In this particular we are 
delighted to award him the ment of a real triumph over 
tus enemy, M Fdtis, who says, after speaking of the 
ambiguity of the description of the instrument left by 
Vitruvius 

“ Sous ce rapport l’mcertitude persiste, et tout porte k 
croire qu’elle ne sera jamais ditsipde, k moms que le 
hasard ne fasse ddcouvnr un des instruments du mdcam 
cien d’Alexandne, dans les recherches faites k Pompeii ” 
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If it were only for his solution oi this difficulty, Mr 
Chappell’s work deserves high praise 

We cannot expect every historian to be a Gibbon 
or a Hume, and though we readily testify to the 
merits of Mr Chappell’s work, we are obliged to say it is 
cot without its faults One is the tendency of the author 
to be diffuse and discursive m his style, to such an extent, 
indeed, as to give the work the character rather of an 
amusing gossip than of a serious history 

Another of Mr Chappell’s peculiarities is his strong 
tendency to overconfident dogmatic assertion, which 
renders it often difficult for the reader to distinguish 
between statements he has evidence for, and mere 
opinions of his own. Every writer on history should 
remember that on that subject dogmatism is utterly out 
of place no man’s tpse dixit is worth the paper it is 
wntten on if he cannot or will not show chapter and 
verse for all he has to say, he had better let history alone 
Hypotheses and speculations on obscure points are all 
very well, they are often useful for discussion, and some¬ 
times turn out right, but they must be put forward clearly 
as what they are, and not given as truths. 

Mr Chappell has a high opinion of his own qualifi 
cations for his work, which is quite pardonable, but 
this is unfortunately coupled with an unduly low esti¬ 
mate of the competency of other historians, which is 
not pardonable. His contemptuous sneers at M F6tis, 
for example, are in the worst taste , and if the Nestor of 
musical literature were alive to reply, we would not be in 
Mr Chappell’s shoes for a As it is, did it never 

occur to him that, as M Fdtis * history has now a wide 
circulation, and is becoming, in fact, the European 
standard book on the subject, readers who have access to 
both work* might be tempKd to retaliate by comparisons 
not altogether in favour of the Fnglish historian ? Those 
who live in glass houses should not throw stones 

We have alluded above to an anachronism m the 
form in which Mr Chappell has presented some 
of the Greek tunes There are other analogous cases 
where he produces confusion by ascribing to the 
ancients ideas that have only arisen in modern times 
He talks, for instance, often of the ley and the key note 
of Greek music Does he mean to assert that any ideas 
existed in those days analogous to what we understand 
by these terms now ? And when he secs, in an ancient 
picture, a man shown clapping lus hands, he calls him 
a “ conductor beating time ” Had Sir Michael Costa 
really a prototype among the Egyptians, who gesticulated 
four in a bar ? 

We wish we had no worse faults to find than these, 
which are, after all, only peculiarities of style (and le style 
e'esi Phomme ), but unfortunately there is one part of the 
work which, as it affects the interests which it is the 
peculiar object of Nature to promote, we are bound, 
though most reluctantly, to speak strongly on The fol 
lowers of Zoroaster hold that every man is subject to the 
alternate influence of two spiritual agencies, one prompting 
him to good, the other inciting him to eviL Ormuzd (we 
think that is the name) has been active with Mr Chappell, 
leading him through the pleasant pages of Aristotle and 
Plato, and dictating to him all the agreeable matter 
in which we have been delighting, while the serpent- 
like Ahriman has been looking grimly on But, the 
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history ended, the turn of the evil tempter has arrived, 
and the good angel has retired, veiling his face with his 
wing, and dropping (if angels can weep) a tear over the 
calamity which he had no longer power to avert. 

In plain language, Mr Chappell has been minded, in an 
evil hour, to wander away from his legitimate domain of 
Ancient History, and to indite a long disquisition on the 
by no means kindred subject of Modem Science treating 
especially on the laws and phenomena of acoustics, and 
their bearing on the nature and relations of musical 
sounds. In this his aggressive spirit is again manifested 
All scientific men interested in the theory of music 
know that within the last few years Prof Helmholtz, of 
Heidelberg, one of the first physicists of Europe, has 
brought out a work, 1 Die Lchre von den Tonempfin 
dungen, als I hysiologische Crundlagc fur die Tbeone der 
Musik,” which, for the profundity of its knowledge both 
of the physical and musical elements of the question, 
for the novelty and importance of its views, for the 
skill and conclusiveness of its experimental demon 
strations, and for Us general masterly style, has dcser 
\edly excited the admiration of all Europe It has gone 
through three editions in Germany, has been also pub¬ 
lished in French, is now being translated into English, 
and has served as the basis already of several other 
P nghsh works, the author of one of which describes it 
as “ a profound and exhaustive treatise, which docs for 
acoustics what the Frmcipia of Newton did for astro¬ 
nomy Now, Mr Chappell presumes to criticise this 
work in a tone which clearly shows not only that 
he is unaware of the reputation of its author, but 
that he is under some strange hallucination as to 
his own qualifications for setting up as judge in 
the matter He attributes to Helmholtz both theo¬ 
retical ignorance and experimental error, puts for 
ward his own confused notions as “the true (in offensive 
opposition to Helmholtzs fxlse) physiological basis for 
the science of music , ” and sums up with the following 
paragraph, which, comparing the scientific position of the 
two writers, may certainly be considered a curiosity of 
criticism — 

“ I am persuaded that the Tonempfindun^eu is a hasty 
book the value of time was too largely considered 

in its composition, and some very necessary experiments, 
such as those upon harmonics, were omitted. Ilut since 
success has been so widely attained, it may be hoped that 
the author will find time to revise the next edition, and, 
m doing so, that he will bear m mind an admirable motto 
for men of science, Cht va sano , va ptatw " 

A hasty book '—why, its very first sentence states 
that it is the result of cxjxt years’ labour! Experiments 
on harmonics omitted 1—why, they form the substance 
of the entire book, from beginning to end! From these, 
and many other misapprehensions of Mr Chappell s, we 
are led to doubt whether he can even have read the great 
work he ventures so freely to criticise 

Prof Helmholtz has always maintained cordial re¬ 
lations with this country, and in tho name of English 
science we think we owe him an apology that anything 
like this should have appeared in our language under a 
quasi scientific guise He will, however, know that his¬ 
torians may rush in where philosophers would fear to tread, 
and we need hardly assure him that no English scientific 


man, competent to judge of hit work, would be in the 
least likely to endorse Mr Chappell’s criticisms. 

We lament Mr Chappell’s mistake on another ground. 
Practical musicians have generally but little knowledge 
of the scientific data on which their art depends, such 
information is never taught in England to professional 
students as any part of their musical education, it is 
studied almost exclusively by men of science and 
amateurs. All nght minded persons would gladly desire 
to promote the wider spread of knowledge of this kind, 
but we cannot but feel that when a practical musician 
takes it into his head to attack scientific authorities who 
are universally respected, and scientific doctrines which 
are universally established, a great obstacle is thrown m 
the way of that cordial sympathy and co-operation which 
ought to exist between the two classes. On the one hand* 
the scientific man will be angry at the perverse unteach¬ 
ableness of the musician , while, on the other hand, the 
musician, who may easily mistake error for truth, will be 
set against the theorist and be more disinclined than ever 
to receive information from him. 

It would be an ungracious task to point out in detail 
Mr Chappell s errors , we would rather recommend him, 
instead of waiting for Prof Helmholtz to “ revise his next 
edition,” to read the work as it is, more thoroughly and 
carefully, and with more respect for the character of its 
author And m the meantime, out of sincere good will, 
we earnestly advise him to expunge all this irrelevant 
matter , it not only damages his valuable book, but, what 
is worse for him, it tends to engender m the minds of the 
best class of readers a want of confidence in his judgment 
and accuracy as regards other things. 


FOSTER AND BALTOUR S “EMBRYOLOGY* 
T/te Elements of Embryology ByM Foster, M A., P R.S 
and Francis M Balfour, B A. Part I (London Mac 
millan and Co, 1874.) 

TEP by step the simple two-layered blastoderm [of 
the hen’s egg] is converted into the complicated 
organism of the chick.” The separate cells of which it u 
originally composed have, to all appearances, the most 
uncomplicated relations one to another, nevertheless, in 
accordance with laws of which we have not the least con 
ception, under the influence of slight external warmth, 
by a senes of fissures, inflections, and developments In 
special directions, they convert the store of albuminous 
material that, together with them, is included within the 
egg shell, into an organism so elaborate as a fully' deve¬ 
loped bird, which can run about and feed itself imme¬ 
diately it makes its appearance in the theatre of active 
life The physicist, thoroughly acquainted as he may be 
with all the pnnciples of statics, dynamics, heat, light, 
and electncity, finds himself quite at a loss to explain or 
to predict any single one of the numerous changes which 
have taken or will take place in this blastodermic mem¬ 
brane during any period, however short, that it has been 
the subject of observation. Neither the chemist nor the 
physiologist will find himself in any more advantageous 
position, except that the latter, from previous experience, 
will be able to state dogmatically the succession of the 
steps of the developmental process. We group these 
phenomena, apparently so extra-physical, under the term 
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“vital", and if at any time it should be shown, which is 
well within the region of possibility, that they depend on 
the manifestation of a force other than one of those with 
which we are at present acquainted, the disciples of the 
“ vitahstlc* school will have reason to exult over those 
“ physicists " who do not admit the existence of any yet 
undiscovered mode of motion. As yet, the fact that one’s 
parent* in their earliest days went through the same 
change* as oneself is not considered a sufficient basis 
for any logical hypothesis on the subject of the progressive 
development of one’s constituent elements. 

Again, since the tunc of Von Baer, the marvellous 
parallelism which is so continually observed between 
the various development stages of living beings con 
slderably removed from one another in the scale of 
zoological affinity, has made the study of embryology an 
essential part of the science of Comparative Anatomy , 
in other words, the whole life-history of the individual, 
and not only the period of maturity, is now known to be 
necessary for our accurate comprehension of the pedigree 
of the animal kingdom, in the same way that it may be 
considered to reflect it. This conception has of late 
borne fruit in the all embracing hypotheses of Prof 
Haeckel and Mr £ Ray Lank ester, as well as in tbe 
new classification of the animal kingdom so recently pro¬ 
mulgated at a meeting of the Lmnean Society by Prof 
Huxley (Nature, vol xL p 101) It may, however, be 
mentioned that there is a limit to generalisation in this 
direction, for the theory of natural selection allows us to 
assume that some of the forces which come into play to 
produce variation m the individual, and therefore gene¬ 
rally, may do so at the very outset of embryonic life, 
and, if they do so, differences from the ancestral type 
may then appear m all the embryonic stages from the 
commencement. Such a view of the question helps to 
explain otherwise most mvolved subjects, such as the 
existence of “ gastreie ” of two entirely different types 
the development of the notochord from different layers of 
the blastoderm m different groups of animals , and other 
varying features of early embryonic life 
These remarks all indicate how large a field is opened 
up for the student of every branch of natural science by 
the study of embryology , and it is evident that before 
any considerable progress can be made m any of the 
many intricate problems involved, a minute acquaintance 
with the fundamental facts of development is mdispen 
■able. The work before us u the first systematic attempt 
which has been made, in this country at least, to place 
the whole subject on the required footing, and in how 
satisfactory a manner this has been accomplished will be 
attested by all who have taken the opportunity of study 
ing it. When supplemented by the other two volumes 
promised by the authors m their preface, it will form a 
complete history of the most important changes known 
to occur during the embryonic life of the different groups 
comprising the animal kingdom. For a long time past 
such a work has been a great desideratum The mono¬ 
graphs of different authors are scattered over a whole 
library of books, many who require to employ the known 
[ results have but little time to investigate each sufficiently 
to form a sound opinion of their own, and fewer still are 
able to prosecute the somewhat special line of investiga 
tioas on their own account* All working biologists, 


therefore, owe much to Dr Foster aud Mr Balfour for 
the great care they have taken to sift the literature of the 
subject, as well as for their Independent investigations, 
which add so considerably to our knowledge of a branch 
of biology which has but little attracted the attention of 
our own countrymen 

To turn to the subject matter of the work itself There 
are advantages possessed by the hen’s egg, found in no 
other vertebrate embryo, which have led the authors to 
take the history of the chick as the starting point for their 
subsequent descriptions It is “the animal which has 
been most studied, and the study of which is easiest and 
most fruitful for the beginner ” This must be evident to 
anyone who has had the least experience. A chrono 
logical order Is followed, in which the changes which 
occur day by day, and sometimes even hour by hour, are 
fully traced through the earlier days of incubation , the 
incidents of the later days being much more briefly sum¬ 
marised, because they pertain more to the bird as a bird, 
than to it as a member of tho sub kingdom Vertebrate. 

As above remarked, but little of the embryological work 
which has been undertaken since the time of the lllus 
tnous Harvey has been conducted in this country, it is 
therefore not to be wondered at that we arc far behind 
the times regarding it Many important points which for 
some time past have been familiar to foreign investigators, 
mostly German, are not sufficiently laid stress on, or are 
omitted altogether, in our physiological treatises and text 
books. Among these may be mentioned the evanescent 
nature of the “ primary groove * in the mcsoblastic layer 
of the blastoderm and its replacement by the “medullary 
groove,” from which alone, and t not from the former, the 
spinal canal is subsequently formed “ The primary 
groove, then, is a structure which appears early, and soon 
disappears without entenng directly into the formation of 
any part of the future animal Apparently it has no 
function whatever We can only suppose that it is a 
rudiment of some ancestral feature, remark our authors 
1 he much debated subject of the development of the 
blood vessels and corpuscles is entered into m detail, and 
fresh investigations by one of the authors are recorded, 
which agree in many respects, as they remark, with those 
of Rcmak and Klein The vessels are shown to be 
formed by the union of processes sent out from the tneso- 
blast cells of the pellucid area. The nuclei of these cells 
enlarge and break up into numerous small ones, the 
majority of which acquire a red colour, and become con¬ 
verted into blood corpuscles, whilst the rest, changing 
into a spindle shaped form, develop into the synovial 
lining of the blood vessels 

Another point of special interest is the development of 
the permanent vertebral column. As all know, the proto¬ 
vertebra: are developed at the sides of the notochord, 
with a neural arch attached mainly to the posterior end 
of each, whilst the root of a spinal nerve occupies the 
anterior portion “On the fourth day the transparent 
lines marking the fore and aft limits of the protovertebra: 
are still distinctly visible On the fifth day, however, 
they disappear, so that the whole vertebral column 
becomes fused into a homogeneous mass whose division 
into vertebrae is only indicated by the senes of ganglia. 
This fusion is quickly followed by a fresh segmenta¬ 
tion, the resulting segmentt being the rudiments of the 
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permanent vertebrae. The new segmentation, however, 
doe* not follow the line* of the earlier division, but passes 
between the ganglionic and the vertebral portions, in fact, 
through the middle of each protovertebra. In conse¬ 
quence, ea ch spinal ganglion and nerve ceases to form 
the front portion of the primary vertebra formed out of 
the same protovertebra as itself, but is attached to the 
hind part of the permanent vertebra immediately pre¬ 
ceding Similarly, the rudiment of each vertebral arch 
covering in the neural tube, no longer springs from the 
hind part of the protovertebra from which it is an out 
growth, but forms the front part of the permanent ver¬ 
tebra, to which it henceforward belongs By these 

changes this remarkable result is brought about, that 
each permanent vertebra is formed out of portions of two 
consecutive protovertebne ” 

Such being the case, the question suggests itself as to 
what becomes of the portion of the new column corre¬ 
sponding to the anterior or cephalic end of the proto¬ 
vertebne nearest the skull which has no other semi vertebra 
wherewith to blend. It has no neural arch, and does not 
enter into the formation of the cranium, for the proto- 
vertebra does not enter that complicated structure. We 
are not informed as to its destination May it not be that it 
persists as the odontoid process of the axis, which, from 
not being able to maintain an independent existence, 
joins, late as we know, the second cervical vertebra ? This 
hypothesis involves a difficulty, no doubt, as to the nature 
of the atlas, but seems to throw some light on the pecu 
lianty in the conformation of the axis. 

The development of the vascular system, through the 
various complex stages, is most fully explained, with the 
assistance of several very instructive diagrams We can 
hardly help having a feeling of regret that the common 
fowl does not resemble tts allies, the Mound makers 
(, Megapodtdd ), in having only a single carotid artery 
instead of two, because then we should have the ques 
non answered as to the method by which the companion 
vessel is lost, which is at present not In the least under¬ 
stood 

Wc must refer our readers to the work itself for an 
account of points so important as the development of the 
Wolffian bodies and their ducts, the spinal cord, the 
heart, the nasal pit*, as well as the many other details 
respecting the different organs which go to form the adult 
bird, original observations will be found on most, and 
where these are absent, the excellence of the rtsumt of the 
work of others will clearly prove with what conscientious 
care the authors are carrying out the evidently pleasurable 
labour they have imposed upon themselves As for as 
the permanent kidneys are concerned, it must be men 
tioned that, from their manner of development, it is 
shown that their separation morphologically from the 
Wolffian bodies is an occurrence of purely secondary 
importance 

Now (bat we have a text book of embryology produced 
under such favourable auspices, it is to be hoped that the 
far-spread ignorance on that subject, which is at present 
but too apparent on all sides, will no longer exist, and 
that a higher standard whereon to commence further 
investigation will quickly develop itself amongst all 
English students of biology 


OUR BOOK SHELF 

A Monograph of the Post-tertiary Entomostraca of 
Scotland By G S Brady, H W Crosskey, and D 
Robertson. (Pslasontographical Society) 

Ik this part of its publications the PaUeontogiaphical 
Society has done good service to that large body of geo¬ 
logists who take interest in ithe story of the old glaciers 
and icebergs of Britain and love to gather when they can 
the traces of the life which peopled the frigid sea once 
spread over some of the richest tracts of our present islands. 
The descriptions here given of the localities and sections 
of the glacial deposits are perhaps all that could be at 
present attempted, but they offer a very puzzling problem 
to the reader who would fain know something of the 
chronology of the deposits. Nothing can show more 
satisfactorily the labour which has m recent yean been 
bestowed upon these Post tertiary days than the fact that 
a few years ago not one of the minuter forms of Crus¬ 
tacean life had been noted as occurring in them, while 
now more than 130 speciea belonging to twenty seven 
genera of Entomostraca have been carefully examined 
and described by the authors of this Monograph. The 
names of Brody and Robertson arc a sufficient guarantee 
for the faithfulness of these descriptions, while Mr Cross¬ 
key’s (knowledge of the localities and his expertness as 
a collector have given an additional fulness and value 
to the Monograph. Though but dry reading for ordinary 
people, these pages, with their accompanying admirably 
executed plates, will be a valuable boon to many a student 
of Post tertiary geology 

The Races of Mankind being a Popular Description of 
the Characteristics, Manners, and Customs of the 
Principal Varieties of the Human Tnmi/y By Robert 
Brown, M A., &c Vol 11 (London Cassell, Pctter, 
and Galpin No date ) 

This work, which seemed in the first volume to promise 
some scientific value, is now down to the level of the 
popular picture-book. There are some good pictures in 
it, and no doubt the boys and girls who have it given 
them will pick up ideas from its compiled informa 
tion We have not done more than look into it here and 
there, finding errors small and great At p 4, a Spanish- 
American is called, with curious felicity of blundering, 
“Don Jose Mane del Muchos Dolores * At p 32 we 
read, “ The smallest shopkeeper in Germany expects to 
be addressed as Mr Court Councillor" At p 284 Is a 
picture of a Bushman playing on the goura, or musical bow 
This appears to be an altcnra copy of the illustration in 
Mr J G Wood’s “ Natural History of Man,” vol 1 
p. 295 , but whereas Mr Woods artist knew that Bush¬ 
men have narrow heads, and drew his accordingly, the 
present draughtsman, by his alteration, has given hi* 
native a skull of enormous width. At p, 113, in contradic¬ 
tion to the weight of ethnological evidence, the Austra¬ 
lians and Tasmanians are treated as belonging to the 
same race. When we add that many of the illustra¬ 
tions are taken without acknowledgment from Figuicr's 
“ Human Races,” it is not necessary to inquire further 
where M Figuier got them. 


LETTERS TO THE EDITOR 


\The Editor dots not holdhmsetfresponsible^foropinions expressed 
bp his c omipen dents Aeither can he undertake to return, 
or to correspond tnth the tenters of, rejected manuscripts. 
No notice is taken of anonymous communications ] 

The Royal Agricultural Society and the Potato Disease 


Mv mein object in writing to you was to correct what Mr 
Jenkins admits were ’‘grotesque statements,” and to claim for a 
distinguished English botanist credit for week dons by him thirty 
year* ego, which I was unwilling, without protest, to see assigned 
to anyone else. 


A. H G 
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No doubt the Royal Agricultural Society mi not founded for 
the advancement of science in general or or botany in particular 
WO, however, it transcends the practical limit* it has imposed 
Upon itself, and promotes a purely scientific investigation, the 
wytes cmahont it is, I suppose, a fiur object of criticism in a 

Ur Jenkins complains that I have not taken the trouble to 
teed the official reports published by the Society, and thinks my 
criticisms upon them might have had some value. As a matter 
of fact I have done so, and my difficulty is to be quite sure that 
I understand what the last and most important really means. 
To say nothing of the occurrence of “ jooidia ” for “cowdia,” 
I find the following sentence —“Prof de Baxy expresses 
sanguine hopes that he has at lost discovered the certain nids 
(■fir) or resting-places of the oospores or active primary germs of 
the fungus.” It would not have occurred to me to describe 
oospores—in other words, iestmg-apores—as active, and it has 
been suggested to me a* not impossible that oospore may also 
be a misprint in place of soospore There is the more necessity 
for caution in tne matter, as the publications of the Royal 
Agricultural Society do not seem to receive the botanical re¬ 
vision that might have been expected. Only last year—and it 
was not a solitary blunder—a fungus was figured in the Society’s 
Journal as Aspergillum (nr), which was obviously no Asper¬ 
gillus at all, but the common Bread mould {AscopAora Mtuedo) 
No doubt, in due course, we shall have the opportunity of 
reading, at full length, what Prof de Bary lias added to our 
knowledge of the matter, but in the meantime we should not 
forget what is due to those who have already worked at the sub¬ 
ject in this country 

Mr Jenkins denies that the Society offered prizes for disease- 
proof potatoes. I find that in the report of the judges on the 
abortive essay competition, presented to the Council, Dec. 10, 
1873, it was recommended, “That valuable prizes be offered 
for (o) The best disease proof early potato , (4) The best disease 
proof late potato " Again, the recently published official report 
to which I have already referred commences “The judge* 
appointed to inspect the growth of the six varieties of potatoes, 
witch wert entered for competition as disease-proof," &c It may 
be that this is “ colloquial" language, and doe* not mean what it 
says , but Mr Jenkms must know tliat if by any chance any one 
of the potatoes tncil had run the gauntlet of the three years’ 
trial, it would have been advertised far and wide as stamped with 
a “disease-proof" character by the Royal Agricultural Society 

Mr Jenkins complains that I suggest an offensive spirit as 
actuating tlio Society in it* communications with Prof de Bary 
I can only say that 1 used the Society's own language. I 
find that the judges, in their report, after da lining to recoin 
mend any one of the ninety four essayists for a prize, propose 
" That a sum of money (say 100/) be granted for the purpose of 
inducing a competent mycologist to undertake the investigation 
of the life-history of the potato-fungus ’ (as if nothing had been 
done in it already) The jomt Botanical and Journal Committee 
thereupon gave notice that they would ask for a grant of 100I 
to cany out this recommendation. 1 am not aware lhat the 
Bntish Association proceeds in this way in distributing its funds, 
and I leave Mr Jenkins to reconcile what I have quoted with 
his statement, “ that the first step taken by the Council of the 
Society was to direct me to write to Prof de Bary ” 

Let me sum up the substance of my criticisms. The potato 
disease has been before the scientific world for thirty years, and 
has been investigated by Berkeley in England, Montagna and 
Others in France, De Bary in Germany The Royal Agricultural 
Society takes charge of a competition which induces ninety four 
person* to write on a subject on which it was A priori in the last 
degree improbable that they could have any really important 
unpublished fact* to bring forward within the limits of even the 
ex t end e d time at which the essays were to be sent in On the 
failure of this scheme^uize* are offered for disease-proof potatoes, 
“disease-proof ” being subsequently defined to mean immunity 
ftom disease in twenty different districts for three years. Were 
a disease-proof potato a probable thing, It might clearly be 
trusted to establish its own reputation. Lastly, the amateur 
World of prise essayists having proved fruitless, the cryptogamic 
botanists of this country—many of them men of European fame, 
who would doubtless have willingly responded to an appeal 
tfifom the Council to co-operate in the matter—are passed over 
tn Hoe, and the matter is placed in the bands of a German 
—in-highly and worthily distinguished, doubtless— 
-ad, would be fiv from approviM the 

e of whom has accomplish ad 


but who, I an 


what will ever be a domical research in this very subject I 
submit that when I applied the expressions “spasmodic, 1 ’ “ill- 
considered,” and “wanting in scientific method" to these pro¬ 
ceedings, I was not using inappropriate language 

W T Ihiseltok Dyer 


Sensitive Flames 

Permit me to thank Prof, llerschel for his all too kind 
acknowledgment of the aid my former brief communication to 
Nature nay have been to him In a paper on Sensitive 
Flame* that is awaiting the needful leisure to complete, I have 
given a brief history of this subject—winch, by the way, so far 
as regards the discovery of sensitive flames. Prof Herschel has 
partly misapprehended, though there can be no doubt the valu¬ 
able letters of Prof Herschel will play an Important part in the 
development of these phenomena. I am glad to find that, so 
far os Prof Herschel has recorded his views, they corroborate 
the results of ray own experiments (begun as long ago as 1867) 
in search of the cause of the sensitiveness ot various fluid jets, 
and the application of sensitive flames to acoustic investigation 
and other practical ends. For reasons, into which I will not 
enter here, I was led to postpone this inquiry, and it is only 
comparatively lately that it has been resumed. 

Tne keynote to the whole of the phenomena is, I believe, to 
be found in Savart’s beautiful investigations on liquid jets Any 
fluid body, gaseous as well as liquid, escaping from an orifice in 
a tranquil stream, consists of a continuous and a discontinuous 
region, and is subject to the play ot opposing forces which excite 
pulsations in the jet, the number of which is directly proportional 
to the velocity of the issuing stream, and inversely as the dia 
meter of the orifice. When a note is sounded approximately in 
unison with the vibration number of these pulsations, the jet of 
water, smoke, or flame is thrown into more vigorous vibration, 
and a strained condition of the jet is set up 

Hence it is easy to obtain a series of sensitive flames, issuing 
from orifices of decreasing size, capable of responding (within 
a certain range) to the successive notes of the gamut, the higher 
notes affecting, of course, those flames from the smaller orifices, 
and which also require to lie under greater pressure of gas than 
the flames responding to the lower notes The relative rate of 
vibration of these flames is nt once clearly seen liy viewing them 
together in a moving mirror But I will not weary your readers 
by further entering upon a subject with which already they must 
be somewhat tired W * Baekktt 

Royal College of Science, Dublin, Nov 30 


Fossils in “ Tiap ’ 

I am much obliged by your insertion of my letter on “ Fossils 
m Trap ’ You are right in supposing that the trap I referred 
to wu crystalline augitic trap If it had been tufa 1 should not 
have written to you as I did, as I was well aware that fossils in 
tufa were of common occurrence Shortly after I wrote I 
found that the favorites ^othlaudica winch shows the section is 
■till imbedded in a portion of the slate, which is olive-coloured, 
and closely resembling the trap This is so intimately connected 
with the trap that it is impossible to trace a tine of connection. 

Halifax, Nova Scotia, Nov 14 D Honeyman 

[Dr Iloneyman's discovery would appear to resolve itself 
into the simple fact that his “ trap-dyke has involved in ita 
mass fragments of the fossiliferous strata through which the 
molten rock has risen—a fact, wo presume, with which every 
practical geologist who has worked amongst igneous rock* must 
be more or less familiar —Ln ] 


THE RELATION OF RACE TO SPECIES 

I N a notice of Quetckt r s works, published m Nature, 
vol v p. 358, I raised the question whether this 
eminent statistician’s method of denning a race or popu¬ 
lation might be applied to provide naturalists with a 
means of defining species. Since then, the consideration 
of Mr. Francis Galton’s explanatory diagram, given at 
p. 28 of his work on “ Hereditary Genius,” has led me to 
attempt to carry this problem a stage further. 

Instead of using, with Quctelet, a binomial curve to 
show the constitution of a race, with its central type and 
varieties, Mr Galton sets before our minds the very radi- 
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viduals who compote the mass, each one being repre to make some slight approach towards a few of the 
seated by a dot. His diagram, adapted in Qi) of the lightest negroes, but there would be no individual of 
present figure, stands for a population descended from a either race who could be mistaken for one of the other, 
common ancestral stock, the individuals congregating They would, therefore, at the outset be represented by 
most closely about the place of the central type or two such groups of dots as (n), with a blank space between, 
standard individual, and_gradua\ly decreasing in numbers But as soon as the first generation of mulattos come into 
as they become more different from that type or standard existence the case will be altered. An intermediate race 
In thu graphic representation, the race can. of course, has arisen with its definite central type, and its variants 
only be arranged in order as to some one quality In the now coming much closer to the whites on one side and ta 
particular case for which Mr Galton uses it, this quality the blacks on the other In the next generation there 
is stature. The individuals of the mean or average height will be quadroons and sambos (cross between negro and 
(say, 5 ft. 8 in) are shown as most crowded, while the mulatto, Spanish sambo) Now the fusion will be so 
taller and shorter men become fewer and fewer as their complete, that of many individuals it will hardly be 
stature becomes more unusual, till at last we come to one possible to say whether they are quadroon or mulatto, 
or two outlying giants and dwarfs, beyond whom no more while in the same way others maybe either mulatto 
individuals exist Here, then, is set before us the dis- or sambo, or either sambo or negro. One or two more 
tinctest idea of a race, both as to its type and as to its generations would still further obliterate the dutinc- 
limits of variation on either side I now proceed to apply lion between adjoining varieties, but for convenience 
the method of this diagram to a more complex state of sake the figure ( b), showing the blended races, Is taken 
things. only in the second generation. In thi3 way the whole 

In nature we habitually find races blending into one human species, or any species of plants or animals, may 
another Our own species shows this perfectly, when be ideally classified into its various races, either in fact 
mixed breeds are considered Let a population partly of blending into one another, or capable of so blending by 
Furopeant and partly of negroes be placed on a West intercrossing A species thus classified into its com 
Indian island These two races being classified according ponent races is shown either in (6) or the central part 
to colour, a few of the darkest Turopeans would be seen of (e) 
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Let us now attend to the effect of variation, artificial or 
natural Starting with a single race, this may in the 
course of time and circumstance develope within itself a 
number of varieties or races Nor, if variation is pro¬ 
moted either under domestication or by various conditions 
of life acting for a long senes of generations, is there any 
difficulty in conceiving two adjacent vaneties to recede 
from one another and the intermediate individuals to die 
out, till a wide gap is left between the two races. At first 
this gap, though real, would be capable of belog at any 
time bndged over by cross breeding, and thus would only 
be a temporary break. But as variation went on, a critical 
period would at last be reached, when individuals from 
the two sides could no longer produce fertile offspring 
Then a separation of one species into two would have 
taken place This change is illustrated in (c), where the 
extreme forms of two adjacent species are seen to the 
right and left, still perceptibly near the extremes of the 
original species from which they have parted, but never to 
be joined to it again unless by a process of backward vana 
tion most unlikely to happen across any width of interval. 
This ideal representation was at first intended rather to 
show the actual distribution of animals in existing species 
than to involve a hypothesis as to how these species ongi- 
nated. But, after* consulting Mr T R. Stebbing, I see 
the desirableness of making the diagram express both 
facts and hypothesis, leaving those who will to take them 


apait The whole figure, as it stands, contains an ideal 
| of evolution or development from a single race of animals 
at (a), into a species made up of several races at (#), and 
| thence into any number of separate species at (<j 

Edward B Tylor 


TRANSIT OF VENUS 
Colonel Tennant’s Station at Roorkee, India 
'T'HE fu 1 and very able account of the preparations for 
* observing the Transit of Venus drawn up by Prof 
Forbes and published in these columns do not include 
those which have been made by the Government of India 
under the authority of the Secretary of State in Council. 
When Prof Forbes wrote, these were not sufficiently 
advanced to admit of description. Now that they are 
completed it is desirable that an account of them should 
be made public 

At an early period CoL J F Tennant, R.E, FR.S, 
brought the subject before the Viceroy in Indts, and pro¬ 
posed the organisation of a station in the north-west, 
near Roorkee well known as the seat of the groat Civil 
Engineering College. The Viceroy heartily responded to 
the suggestion, and communicated his news to too Home 
Government. 

Some time was unfortunately loit in official otft'tpdttd- 
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ence, and it was not until July 1873 that 1 received final 
authority to order the necessary instruments With the 
■auction of the Secretary of State, I conferred with Mr 
Wanes De la Rue on the subject, and am indebted to 
that gentleman’s seal and experience for a great deal of 
valuable assistance 

The following is a list of instruments prepared by Mr 
De fat Rue and myself, and sanctioned by Government — 

1 Photoheliograph 
1 Equatoreal 
1 Altazimuth 
1 Transit Instrument 
1 Chronograph 
t Standard Clock 
3 Journeyman Clocks 
I wiQ briefly describe each of these 

Photoheliograph —This is of the same identical size 
and construction as those supplied to the stations 
equipped under the auspices of the Astronomer Royal 
It ts well known that these have been constructed from 
the designs of Mr De la Rue and under his close 
personal supervision I therefore advised that that 
gentleman, as the first authority on the subject, should be 
requested to superintend the provision of this particular 
instrument, and that he should have carle blancfu for the 
introduction of any improvements or additions suggested 
by his constantly enlarging experience My recommen 
dation was adopted, ana I need hardly say that Mr Dc 
la Rue, with his usual public spirit, at once gave his 
services to the Government and to science This mstru 
ment, like its prototypes, was made by Mr Dallmeyer 
Janssen s apparatus, modified by Mr De la Rue, for mul 
tiplymg the photograms, has been suppled to this 
instrument 

Equatoreal —This has an object glass of six inches clear 
aperture It was made by Messrs Cooke and Sons, of 
York, and is generally of the form which those artists 
have made familiar to the astronomical world It is a 
universal instrument, being capable of adiustment for any 
latitude to 67° 39, and in either hemisphere, for which 
latter purpose it has reversible driving gear and two hour 
circles readily interchangeable Besides a striding level 
for making the declination axis horizontal, two delicate 
levels are suspended from the centre of the telescope A 
graduated circle and delicate level is also attached to the 
telescope near its eye end This, in conjunction with a 
micrometer in the eye piece, will au ilify the instrument 
for determining latitude by the differential observation 
of two stars of nearly equal zenith distances, north and 
■oath The instrument has two micrometers—a parallel 
wire by the makers, and a double image micrometer by 
Messrs Troughton and Simms, precisely similar to those 
supplied for other stations under the auspices of the 
Astronomer Royal The parallel wire micrometer has a 
contrivance intended to enable the observer to record the 
readings of the divided head without withdrawing his eye 
from the eye piece, as suggested by Mr Christie, of the 
Royal Observatory The form actually adopted by the 
makers differs both from that employed by Mr Christie 
and that prescribed by me lam unable to express any 
opinion on its efficiency, as it arrived from the makers 
after the instrument had been despatched to India, and I 
could not try it ' . „ 

The instrument is well supplied with eye pieces and all 
necessary adjuncts, and the arrangements for bringing 
down the vanoui Adjusting and slow motion screws to 
the observer’s hand when observing are very complete, 
and many of them, I believe, as novelas they are ingenious 
and effective 

I had but one brief opportunity of trying the object 
glass, but that sufficed to satisfy me that it is of a high 
Order of excellence. 

AUanmnth —The place of this is supplied by the great 
theodolite conftnicud) frets my designs, by Messrs 


Troughton and Simms, for the Great Trigonometrical 
Survey of India, and now about to be employed for the 
first time The mam features of this instrument were 
described by me in a paper read before the Royal Society 
and published in its Proceedings, No 133 of 1872 I 
may briefly state here that the horizontal circle is three 
feet in diameter, read by five equidistant micrometers the 
circle being fixed and the micrometers revolving, that 
the vertical circle is two feet in diameter, read by either 
two micrometers fixed, or by four capable of being shifted 
so ’as to change the divisions and thus reduce errors of 
graduation, and that the telescope has an aperture of 
3 25 m, and a focal length of 30 in, to whidi can be 
attached either of two parallel wire micrometers—one for 
measuring in the vertical, the other in the horizontal 
lane, according to the class of observation, the wires 
avmg both a dark and a bright field illumination 

This is no doubt the most elaborate and most powerful 
instrument of its class in existence 

Transit Instrument —This » of a peculiar and, I 
believe, in many respects novel form It is from the 
designs of Signor Magnaght of Genoa, modified by the 
makers, Messrs Cooke, of York, and myself Signor 
Magnaghi s object was to produce an instrument capable 
of determining latitude, as well as of performing the 
usual functions of a transit instrument, those of deter 
mining time and longitude The telescope has an aper 
turn of 3 in and a focal length of 34J m with a transit 
axis of the usual form 18J in m length between the pivot 
shoulders The stand is of cast iron, and consists of 
first a massive circular base plate 24 m in diameter, sup 
ported, according to the system introduced by me, by 
three shakeless foot screws, upon a single masonry pillar 
On the base plate revolves horizontally a second similar 
plate with the two pillars cast hollow m one piece with it 
Thu upper revolving plate moves stiffly, and is provided 
with slow motion screws and four powerful clamping 
bolts When it is bolted to the lower base plate, the 
two may be considered practically to be one mass The 
horizontal motion thus provided is used, first, for eflecting 
the ordinary azimuthal adjustment of the instrument to 
the plane of the mendian , and secondly, the direction of 
the meridian having been found, for placing the telescope 
with great facility in the plane of the prime vertical for 
the determination of latitude by that method 

An apparatus is also supplied for lifting the telescope 
and reversing its pivots on their bearings, the transit 
axis level remaining suspended from the pivots during 
the process This arrangement alto admits of the m 
strument being used to determine latitude by the diffe 
rential observation of two stars of nearly equal zemlh 
distances, north and south, for which put pose the tele 
scope is provided with a parallel wire micrometer and a 
delicate level 

Cht onogi apk —Col Tennant attached, justly 1 think, 
great importance to means being provided for the electric 
record of the time observations which form so essential a 
portion of the undertaking He wished to have a chrono 
graph which should be capable of recording at the same 
time, and without confusion, observations made with four 
different instruments, viz, the Photoheliograph, Equa 
toresl Altazimuth, and Transit Instrument, and he indi 
cated the apparatus described by Lord Lindsay in Monthly 
Notices, R.AS 1 therefore examined Lora Lindsay's 
chronograph, then under construction by Messrs Cooke, 
of York, but, though no doubt suitable for a fixed obser 
vatory, such as hit lordship is establishing, 1 thought it too 
large and ponderous for the present service I accor 
dingly arranged with Messrs Cooke a much lighter and, 
1 may add, a less costly plan By substituting continuous 
bonds of paper, similar to those used m telegraphic in¬ 
struments, for sheets iff paper earned by the huge barrels 
employed by Lord Lindsay, great increase of compact¬ 
ness and lightness were s*cured Four such bands ara 
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worked by one central clock movement, each or all being 
readily thrown out of gear at will. The marking u 
effected by steel prickers driven by electro-inavnets, on 
the same principle as m the chronograph of the Royal 
Observatory, Greenwich, though the mechanical detail* 
were different These prickers can also be thrown out of 
action by a convenient arrangement of resistance coils. 
The length of a single second of time can, by changing two 
wheels, be made either one, three-quarters, or half an inch. 
I had prescribed that the central clock work should be 
regulated cither by the late Ldon Foucault’s lever 
governor or by Mr Siemens centrifugal fluid governor, 
but the maker, without consulting me, applied a Watts 
ball governor with friction brake, such as is employed for 
the driving clock of equatorcals I did not expect that 
this comparatively primitive contrivance would secure a 
sufficiently uniform velocity llut on trial by Capt. 
Campoell 1< 1 , and myself, it was found to answer its 
purpose so well that I am inclined to think a great deal 
of needless refinement and expense has been wasted on 
elaborate governors for chronographs. 

Standard Clock —This is by Messrs Cooke, of York, 
and has nothing peculiar in its construction It has 
a Grahams dead beat escapement, and a mercurial 
(metal jar) compensated pendulum, with the contact 
apparatus necessary for connecting it electrically with 
the chronograph 

Th> tf Journeyman Clocks —These were intended by me 
to be connected electrically with the Standard Clock, and 
thus show identical time for each of the principal instru 
merits from which the latter might not be visible I was 
not satisfied with the mode of driving adopted by the 
makers, and should have had them altered if time had 
admitted. Col Tennant is also dissatisfied with them, 
but 1 hope that, with careful adjustment and attention to 
the batteries and contacts, they may be found effective 
during the short period of the phenomenon. 

It fortunately happened that whilst these instruments 
were undergoing examination by me, Capt. W A. Camp¬ 
bell, R L , of the C T Sursey of India, who is to assist 
Col Tenn uit with the Venus observations, was in England 
The Government, on my application, appointed Capt 
Campbell to assist me in testing tile instruments, and 
thus the two objects were gamed of securing his valuable 
experience and skill, and of familiarising him with the 
instruments which he would have to use 

I have heard from Col Tennant of the safe arrival at 
Roorkec of the photoheliograph, altazimuth, chromograph, 
and clocks, and of the expected arrival m a few days of 
the Equatorcal, his l-ut letter to me to that effect being 
dated 9th Oct, 1874. There would only remain the 
Transit Instrument, which was much delayed m construe 
tion It was despatched hence on Sept 18,1874, and is 
no doubt now in CoL Tennant* hands. 

In the foregoing statement I have confined myself to 
those arrangements which I have been personally con 
cemed in making But other places m India will be pro¬ 
vided with equipments more or less complete for observing 
the Transit ol Venus—amongst others 1 may mention 
Pcshawur, Bombay, and probably more than one station 
in the southern part of the peninsula under the care of 
Mr Pogson, Government Astronomer at Madras The 
Government of India has thus not been unmindful of the 
just claims of astronomical science. 

A St range, Lieut Colonel, 
Inspector of Scientific Instruments 
to the Government of India 

Lambeth Observatory, Nov 1874 


PRACTICAL SCIENCE AT CAMBRIDGE 
T'kR. MICHAEL FOSTLR, in concluding his course 
L' of Practical Physiology this term, remarked on tie 
diligence and industry of his das* under many difficulties. 


At the beginning of the term be asked their indulgence 
for the imperfect accommodation he was able to offer 
them. Thirty students had been entered, and the spaed 
available was about sufficient, property, for ten ‘Hire* 
students bad to be placed at each table, instead of On*. 
Several other gentlemen joined the class subsequently, 
making the class number about thirty five. Two ladles 
also attended the lectures, and were provided with a 
separate place of study Dr Foster at hit last lector* 
said that m the previous year the want of accommoda¬ 
tion had been so keenly felt by himself and class that he 
was inclined to discontinue his course. He had, how* 
ever, conducted it through another term, with a larger 
number of students , and, as the result, although he ex 
messed pleasure at the work accomplished by his class, 
he was more than ever inclined to give it up. The pre¬ 
sent course would, however, be completed next term, but 
he was not able to promise its repetition m the succeeding 
winter Want of accommodation militated so greatly 
against the quality of the work done, and so limited the 
kind of work that could be attempted, that the benefit 
seemed almost to be outweighed by the limitations and 
disheartening accessories. 

The publication of these remarks may serve to draw 
attention to the general condition of practical science in 
Cambridge Chemistry and geology are perhaps the 
subjects for the practical study of which we now have the 
most reasonable facilities. The Chemical Laboratory has 
been recently enlarged and improved, and in addition to 
tin. ordinary practical courses Prof Liveing has this term 
given lectures with practical illustrations m spectroscopic 
analysis. The lectures have been given during four suc¬ 
cessive hours of the afternoon, to four sets of students, 
the number of students in each class being limited to four 
or five so that thoroughly efficient work could be done. 
The facilities for study at the Geological Museum have 
been improved by Prof Hughes A typical collection of 
fossils has been selected and arranged by Mr Keeping, 
and provided with catalogues. A typical series of minerals 
has been arranged and catalogued by Mr W E Koch, 


arranged for inspection, including those catalogued by 
the Rev T G Bonney In addition, advanced students 
have free access to the many valuable special collections 
in the Woodwardian Museum The Geological Library 
in the museum has been unproved and catalogued, a 
valuable section cutter and an excellent microscope have 
been purchased, and in other ways the means for the 
practical study of geology, so far as it can be carried on 
in a museum, have been greatly improved. 

In Experimental Physics the best conditions for prac¬ 
tical study have been secured in the building of the 
Cavendish Laboratory, m its being furnished with soma 
of the most perfect and valuable physical apparatus in 
existence, and in the appointment of Prof Clerk Maxwell 
and his able demonstrator, Mr Garnett. No doubt at the 
earliest possible moment a practical elementary course 
will be organised, to include those observations which 
every student of natural science should become familiar 
with. Sufficient time has not yet elapsed since the com¬ 
pletion of the laboratory for the establishment of such an 
elementary class , but when it is established a great boost 
will be conferred on Natural Science students, who, in 
the study of biology and geology, labour under many 
difficulties caused by a want of sufficient practical 
acquaintance with physics. It would be very desirable, 
also, if some elementary non mathematical lectures Qn 
physics could be given for the benefit of Natural Scioto* 
students ; such lectures might be given by the Demon¬ 
strator, to as not to interfere unduly with Prof. Maxwell's 
researches and advanced mathematical lectures. It a 
true that Mr Trotter gives valuable lectures on physics 
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At Trinity College, but these are restricted to members of 
those colleges which are asso ci a t ed with Trinity for N atural 
Science studies. 

The great hindrance to the success of the Cavendish 
Laboratory at present is the system fostered by the 
Mathematical Tripos. The men who would most naturally 
be the practical workers in the laboratory are compelled 
to refrain from practical work if they would gam the best 
possible place in the Tnpos list Very few have courage 
so far to peril their place or to resign their hopes as to 
spend any valuable portion of their time on practical 
work, for, while they might be acquiring sound physical 
conceptions and going through long laborious details, 
others are assiduously cramming book work, wearing out 
their energy in attacking those problems which are here 
set before the student as affording the best mental 
training, and in learning those short cuts and dodges which 
conduce to obtaining marks in an examination. For a 
man to do practical work in physics at Cambridge implies 
considerable exercise of courage and self sacrifice 

Students of the foregoing subjects, however, have better 
facilities for study than students of Biology In Practical 
Physiology and Histology almost everything is required 
A large room, properly lighted and fitted, is needed for 
elementary courses , and, considering the numbers already 
attracted to Dr Foster’s summer and winter classes, in 
spite of difficulties and defects, it would seem desirable 
to provide accommodation for at least a hundred students 
Rooms should also be provided, specially adapted for 
advanced work in Histology, for researches in Physi 
ology, for preparation of experiments and of materials for 
the classes, and, in addition, a good lecture-room 

In Comparative Anatomy and Zoology the museum has 
"been much improved in the last few years, but its growth 
is greatly restricted by want of funds. The accommo 
dauon for practical dissection of animals consists only of 
the superintendent’s private room, which, at the cost of 
great inconvenience, has been generously thrown open to 
students 

Finally, as regards Botany, while there are a good 
garden and a carefully kept herbarium for systematic 
study, there is no class of any kind for practical study of 
Vegetable Histology and Physiology And yet, recently, 
the standard for obtaining an ordinary degree in Botany 
hot been considerably raised, and students are expected 
to show knowledge of the forms, sues, and development 
of cells of every kind The demand for an acquaintance 
with Vegetable Histology, which, to be real, must be ac 
quired by assiduous and carefully directed microscopical 
study, while no instruction in such work is given, puts a 
premium on cramming of the most unfruitful kind, and 
reduces natural science studies to a lower level than those 
mathematical and classical studies whose exclusive pur 
suit scientific men desire to see abandoned. It would be 
better to examine only in those portions of morphology 
and classification which can be learnt in a botanic 
Arden, than to set elaborate questions in Histology and 
Physiology which necessitate elaborate cramming on the 
pan of the student G T Bettany 

Cambridge, Dec 10 


Af BRCQUEREL ON SOLAR PHYSICS 
'T’HE Paris Academy of Sciences having appointed a 
A Comm is* ion to consider the founding of an Observa 
tory for Physical Astronomy in the vicinity of Paris, M 
Beoquerel the elder, a member of the Commission, has 
ex pr e sse d his opinion on the subject in a report of which 
‘ v * following is a translation — 


jjn* 

my employs in general telescopes and the spec 
tfOicope, this last instrument show* us that the heavenly 
Mdies are composed of the same elements that are found 
in th« earth j whence it may be concluded that the forces 


governing matter are of universal existence This question 
I have considered m a work now going through the press, 
and which will appear before the end of the year, its 
title is “ On the Physico-chemical Forces and their Inter 
vention in the Production of the Phenomena of Organic 
and Inoiganic Nature ' All questions relating to these 
subjects are there treated, not theoretically, but by the 
experimental method 

I have endeavoured to show that to arrive at a know¬ 
ledge of the sun’s constitution it is necessary to «*aii to 
our aid the geological constitution of the globe and 
volcanic phenomena from the earliest times down to the 
present epoch. 

The following are the reasons which have led me thus 
to deal with the subject — 

The identity of formation of the sun and earth and of 
all the planets which gravitate around our principal star 
being admitted, the conclusion may be drawn that his 
present physical condition is the same as that of our 
planet during the first periods of its formation, when the 
crust did not exist or had but little thickness The cooling 
of the earth has been considerably more rapid than that 
of the sun by the effects of celestial radiation, the volume 
of the sun being 1,326480 times that of the earth It is 
thus permitted to compare the chemical and physical 
effects occurring in the sun at present with those which 
were produced in the earth at ns origin, from which con 
elusions may be drawn as to the actual constitution of 
this star 

The collection of vapours which constituted the earth, 
submitted to a gradual cooling passed successively from 
the gaseous to the liquid state, after which its surface 
became covered by a solid crust, of which the th ckness 
increased with time There were then produced a mass of 
chemical and physical phenomena. 

We may distinguish three principal c ilonfic epochs 
during the formation of our planet 

1 he first is that in which all the elements were in a 
gaseous state m consequence of a temperature excessively 
elevated , all the constituents were then dissociated 

The second is that in which, the temperature being 
sufficiently lowered, affinities commenced to cxerc se their 
action the compo mds formed passed successively from 
the gaseous to the liquid and solid states During all the 
chemical reactions which occurred there would be pro 
duced an enormous disengagement of electricity ansm n 
from the energy of these reactions, and, as a consequence, 
a recomposition of the two electricities which would rend 
with vivid gleams the atmosphere already formed 
Thunder would burst forth from all parts. 

The third epoch is that in which tne temperature, being 
sufficiently lowered and below 100°, the quantity of water 
formed would increase so much the more as the tempera¬ 
ture was less elevated This primordial water contained, 
probably, carbonic, sulphuric, and other acids which 
would saturate bases , it is to the reactions produced 
that must be attributed the formation of the great masses 
of limestone found m various parts of the earth s crust 

I have been led also in my work to treat of the calorific 
state of the earth in the first phases of ns formation, as 
also of the volcanic phenomena of the same epochs 

As a consequence of the subjects discussed. 1 have 
been led to show that atmospheric electricity bad a solar 
origin, and is the cause of the aurora and probably of the 
luminous phenomena which are produced beyond our 
atmosphere. I here limit myself to the indication of the 
consequences to which the study of the forces of nature 
has lea me 

From what precedes it will be seen that the study of 
the constitution of the sun requires the conjunction, not 
only of astronomy, but of observers having general know 
ledge m Physics, Geology, and Chemistry, and possessing 
a thoroughly practical k towledgc of the spectroscope 
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reappearance of enckes comet 

I T is quite possible that before the dote of the next 
period of absence of moonlight in the early evening 
hours, the comet of Encke may be again detected with 
the large telescopes now to be found in our observatories 
The mean motion determined by Glasenapp for the last 
perihelion passage at the end of December 1871 would 
bring the comet to the same point of its orbit about 1875, 
April 11 5, which was very nearly the date of passage 
through perihelion in 1843 When it was last m aphe 
lion, m the middle of August 1873, I find its distance 
from the planet Jupiter would be 1003, and that from 
Saturn 7 3, so that the perturbations during the present 
revolution are likely to be small, the comet still ap¬ 
proaches near the orbit of Mercury in heliocentric longi¬ 
tude 123 7 0 and latitude 68° N, but it has not encoun¬ 
tered that planet since November 1848 Assuming, then, 
that the least distance from the sun will be attained at 
midnight on the nth of Apnl next, we have the following 
positions of the comet during the period I have named — 
At I2H. Greenwich Time 


«8«-75 
Dec. 22 


Jan 3 


22 jo 31 
22 S3 ia 
22 56 18 
22 59 47 


» i9 9 




1976 
1981 


1-919 


88 99 
87 SI \ 

87 41 6 
87 23 a 

An acceleration or retardation of four days in the time 
of perihelion passage will not change the geocentric place 
more than fifteen minutes of arc, so that if the comet be 
within reach it may be easily found. 

It will be interesting to learn what account some of 
the large reflecting telescopes with which many amateurs 
in this country have provided themselves, can give of the 
comet at this return 

The computation of the perturbations and preparation 
of an accurate ephemens for 1875 is understood to be in 
the hands of Dr von Asten, of Fulkova , but I am not 
aware that the results have yet been given to astronomers 
J R. Hind 

Mr Dishops Observatory,Twickenham, Dec 14 


NOTES 

Since our last weeks note, we understand that the whaling 
steamer BlootihouHd ol Greenock, has been purchased ax the chief 
vessel of the new Arctic Expedition. Other whalers have been 
examined by Sir Leopold M Clintock, but none have been 
deemed suitable The Bloodhound 11 a screw steamer, whose 
engines are nominally 96 hone power , she is barque rigged two 
years old strong sound, and well appointed, and handy either 
under steam or canvas. It is announced that the vessel chosen 
to be the consort of the steam whaler Bloodhound in the forth 
coming expedition is Her Majesty s ship Alert She is a five-gun 
steam sloop of 751 tons old measurement, and 100 horse-power 
nominal The Alert has been docked at Portsmouth and will 
undergo a thorough survey Active preparations for the equipment 
of the ships will goon commence, hut the start will not be made 
until the bitter part of June of next year, as it is considered merely 
waste of labour and time to push across the north water until the 
ice has had time to melt and drift out from Smith’s Sound. A 
request has been made by the Foreign Office that the Danish 
Government will permit their agents at Disco, Proven, and 
Upernank to collect hunters, dogs, and dog-driven for the Arctic 
Expedition, Capt Nxres is expected to arrive in this country 
about the end of January, 1875 The Committee for making 
arrangements with respect to the Expedition tat on Tuesday 
and Wednesday at the Admiralty for the purpose of deciding 
on the provisions and clothing to be supplied to the mem ben of 


the expedition. They havejbeen occupied hitherto with detail* 
aa to the route. . 

Apropot of the pooible biological result* of the Arctic Expe¬ 
dition, we may recall to reoollection a few additional detail* to 
those given last week of what was acc o m p l i shed bytheiWwiif. 
The northern limit actually reached was 8a* i& Yet at this 
extreme latitude fifteen species of plant* were co ll ect ed, five of 
which were grasses. Twenty-six musk oxen were shot In lat, 
81* 38' Dr Bessels also made a fair collection of insects, 
principally flies and beetles, two or three butterflies and mos¬ 
quitos , and birds of seventeen different kinds were shot in 8a*, 
including two Sabine gulls and an Iceland snipe. 

During the whole of the past week the members of the 
French Academy of Sciences have had frequent meeting* to 
receive the telegrams from the several French Transit stations. 
The first, from Janssen, relieved them of a great anxiety, and 
was published instantly The most extraordinary measure* 
have been taken to secure the safe transmission of the results of 
the observations at French stations. The chief of each station Is 
ordered to make four copies of his observations. One is 
to be left under a conn, or a tree (if any in the country), 
or in an excavation, the site to be described in a letter to the 
Institute, the second is to be handed over to the captain of 
the first French ship that is met, with instruction* to bring it 
himself to the Institute , the thud is to be delivered to the 
nearest I reach consul, agent, or ambassador, the fourth is to be 
kept by the chief of the station himself 

MM Fizkau and Cornu, authorised by M Leverrier, have 
been making an experiment of the highest importance at the 
Pans Observatory, the results of which were to be given at Mon¬ 
day a silting of the Academy The two urvants have been 
measuring the velocity of transmission of light, hy experiments 
earned on between the Observatory and MontlMry The light 
sent to Montlhfry is reflected and returns to tho Observatory, 
the distance there and bock being 22,000 yards. The experiment 
has never hitherto been made on so grand a scale, nor with 
such precautions , ten powerful Instruments were used 

Her Majesty s ship Barilui, which hts just returned to 
England after a commission of nearly four years, ha* (the 7Tum 
states) surveyed about i,aoo miles of coast line, added at least 
twelve f rst-class harbours, several navigable rivers, and more 
than one hundred islands, large and small, to the chart, and, 
lastly has been able to announce the existence of a new and 
shorter route between Australia and China. Till these Banluh 
discoveries were made, a large archipelago of islands (some aa 
large as the Isle of Wight, and densely populated), a nch fertile 
country, Intersected by navigable nvers, and inhabited by a semi- 
civilised Malay race, remained unknown to us. After the newt 
of this ship s first discoveries reached England, Lieut Dawson, 
R.N (Admiralty Surveyor), was sent out to join her, and She 
was ordered to complete and follow them up. This ha* been 
done with perfect success, and the whole of the previously 
unknown shores of Eastern New Guinea have been carefully 
surveyed, and the route above referred to opened up. The 
principal part of this work of discovery and surveying hat been 
performed by the captain and offioers in small open boats, de¬ 
tached from the ship in soma instance* for many weeks, and 
among savages who had never before seen a white face. It 
is stated that two lofty mountains, about 11,000 feet high, 
feeing each other on the north-east coast of New Guinea, have 
been named “Mount Gladstone” and "Mount Disraeli." This 
intelligence will hire an interest of rather a tantalising kind for 
naturalists. There is hardly any part of the world more pro¬ 
mising to students of the geographical distribution of living forms 
than that which the Bunluh has surveyed. mora 

especially of the plants, might doubtless often have been 
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«td would h*w bees of tb* highest possible wtu# It is much 
to be wished that with the existence of such opportunities as 
these some one might be found to put in a word in aid of purely 
scientific Doubtless it is pleasant to think that the two 

rival mountains will be a perpetual memory of frowns frowned 
elsewhere, but how much more pleasant to know something of 
the things that grow and lire upon them 

The Iruh 71 met stales that one of the objects of Sir Stafford 
Northcote’s visit to Ireland is to “ examine the sites proposed 
for the establishment in Dublin of an extensive National Museum 
of Science and Art, ana'ogous in principle, although not in 
extent, to that at Kensington.’ 

After the Franco-Prussian war of 1870-71, it is well known 
that m many districts in France a new vegetation sprang up 
evidently the result of the invasion It was believed that this 
vegetation would become acclimatised It is not so, however, 
VInstant informs us j at least very few of the species introduced 
in this way appear likely to continue to flourish on French soil 
In the departments of Loiret and Loir et Cher, of 163 German 
species, the half at least have already disappeared, and the sur 
vivmg species diminish in vigour cadi year Scarcely five or six 
species would appear to manifest any tendency to become a cell 
matlscd, these are, according to M None), Atj sihm tncanum, 
Tnfolmm rtsupinahtm, Kaputmm ruposnm, AIMotus sulcata, 
and Vulfaa Itgusttca On the plateau of Bellevue, where in 
1871 many strange species were seen, M Bureau has been able 
to find only one —Trtfolmm resupinatum M Gaudefroy also, 
who in 1871 and 1872 found many adventitious plants, has been 
able to collect only two this year —Ranunculus man ofhylhu 
and Ltnum angusti/ohum 

The Transactions and Proceedings of the New Zealand Initi 
tute always contain a collection of papers of high scientific value, 
and vol vi. issued last June is no exception to this rule It is 
a bulky volume of some 454 pages added to which is an ap 
pendix of 104 pages more It may not be known to many of our 
readers that the New Zealand Institute is composed of the fol 
lowing Incorporated societies, each of which includes amongst its 
office-bearers and members one or more names eminent In science 
in the colony and well known in this country The individual 
societies are, the Wellington Fhiloaophical Society, Auckland 
Institute, Philosophical Institute of Canterbury, Otago Institute, 
•nd the Nelson Association for the Promotion of Science and 
Industry On the council of these various societies occur such 
name, os Dr Hector, F R S, Dr Haast, F R S, Mr W T L. 
Travers, F L.S , Mr T Kirk, FLS.k Each one of the 
societies numbers amongst its members the scientific men of 
ita neighbourhood, and amongst the honorary members of the 
incorporated Institute are such names as Charles Darwin, Prof 
Huxley, Dr Hooker, Sir Charles Lyell, Prof Owen, Prof W 
H Flower, &c. These facts are sufficient to show that New 
Zealand is particularly fortunate in having amongst its rest 
dents men eminent in various branches of science No colony 
baa shown more aptitude Cor scientific work than New 
Tftian d , and perhaps no other colony can boast of a society 
approaching so near to our Royal Society, both as regards the 
value of the papers contributed end the range of scientific mvesti 
gatioo. Zoology, Botany, Chemistry, and Geology are all repre¬ 
sented by numerous papers in each section In the first. Dr 
Haast contributes an illustrated article “On HarRagvmts, an 
extinct genu of gigantic raptorial birds of New Zealand, ” while 
Dr J E. Gray, who is an hon member of the Institute* supplies 
a “list of Seals, Whale*, and Dolphins of New Zealand,” and 
'Capt F W. Hutton some “Notes on some New Zealand 
Filius.” In Botany we find a “List of the Alga: of the 
Islands, collected by H. H I ravers, and examined by 
John Agardb, of Land”i t “Notts 00 the Flora of the 


Province of Wellington, with a list of plants collected therein, ’ 
by John Buc h a n a n , and by Mr W T I, Travers a few notes 
“ On the spread of Casstnc Uptophylla " In Chemistry, Mr W 
Skey talks about the Mineral Oils of New Zealand, and in 
Geology are papers 1 O11 the Formation.of Mountains, by Capt 
Hutton j “611 the Extinct Glaciers of the Middle Island of New 
/caland, ’ by W T L. Travers, “ On the Fossil Rephlia of 
New Zealand," by Dr Hector, beside* other interesting papers. 

The Cambridge Natural Science Club has held eight meetings 
this term on Saturday evenings, and some good papers have 
been read 1 y the members at the meetings in their rooms, 
usually followed by a discussion The attendance has mostly 
been under the average of other terms, on account of tome of 
the members being candidates in the Natural Science Tripos now 
being held. 1 he following are some of this term s papers — 
“ The Reniportal Circulation,’ by Mr P II Carpenter (Tnn 
Coll), “ \ egctation ns affecting Climate, by Mr J M F Ii 
Stone (St Tetcrs Loll), “Tides, by Mr Arthur Buxton, 
B.A (Tnn Coll), • Companions of Nervous Systems of 
Veitcbrata arul Invertebrate, by Mr T W Bridge (Trin 
Coll), “ The Influence of Molecular Structure upon some 
Organic Bodies, by Mr L. B. Sargant (Tnn Coll), “The 
Theory of the Identity of Matter ’ by Mr P k. Ogle (St. 
Peters Coll), “11 e Development of Blood, by Mr S II 
Vines (Chnsl s Coll) 

It is gratifying to sec a growing tendency in the not pro- 
feucdly scientific press to endeavour to account for the causes of 
phenomena which it is called upon to notice , thus, consciously 
or unconsciously, treating occurrences in a scientific spirit For 
example, The Country, in speaking of the migration of birds, 
stales that woodcocks have been unusually scarce in Cornwall for 
the past two or three years, nor is the present season an excep 
lion to the rule, for, notwithstanding favourable winds and moon 
light nights, they continue taraazes in the county In attempting 
to account for this, 7he Country very pertinently suggests that 
improved agriculture has more or less destroyed the feeding 
grounds, though, as the same may be said of other parts of the 
kingdom where such game is not scarce, this cannot be the only 

A TrrjsGRAM to Cairo, dated the 8th inst, from the Governor- 
General of the Soudan, announces that the entire kingdom of 
Darfour has accepted annexation to LgypL 

The American Society of Paris proposes to hold an “Inter 
national Congress of Americanist* at Nancy, near Pans on 
the 22nd of July, 1875, the object being to bring together those 
who are interested in the history of America pnor to Us dis¬ 
covery by Columbus, and m the interpretation of the monuments 
and of the ethnology of the native races of the New World An 
exhibition of American Archeology is to be held at the same 
time. Any American can be enrolled as a member of the Congress 
by forwarding the sum of twelve francs to Mr Lucien Adam, secre 
tary of the American Society of Arts, Rue Bonaparte, u Paris. 

A series of experiments has lately been made by the Russian 
Government with reference to the use of electricity for the head 
I ght of locomotives, a battery of forty eight elements making every¬ 
thing distinct on the railway track to a distance of over 1,300 ft. 

A curious phenomenon frequently met with in the Indian 
Ocean, the real cause of which hat not yet been ascertained, is the 
existence off Malabar, and m certain spots along the Coromandel 
coast, of vast mud banks, and of tracts of mud suspended in the 
tea, wherein many kinds offish find abundance of food, immunity 
from much disturbance in the surrounding element, and a locality 
in which to breed The exact cause of the existence of these large 

tract* of sea wherein mod remains tn solution is still a mystery, but 

at any rate the ocean is so smooth that, even during the bright 
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of the ninth west monsoon, vessel* cm ran for shelter Into their 
mMf i *nd once there era u safe as when inode a breakwater 
If the cnrface if do stilt, of coune so is the water below, and 
inch spoil Mem to be well salted to the sQuroid fishes. These 
cartons patches of sea which appear in a continually perturbed 
state, and the sea bottom m the locality, would probably well 
repay careful scientific observation 

Tint manufacture of isinglass, generally supposed to be confined 
to Russia and North America, or other countries where the sturgeon 
is found in abundance, is carried oss to a considerable extent in 
India, principally from the air vessels of several varieties of 
acanthoptatygiin fishes, and particularly, different kinds of perch, 
as well as from other fish. There u room for a great extension 
of the trade, as Isinglass, the purest known form of animal jelly, 
has, in a measure, had its consumption checked by its high 
price, and substitutes are employed, such as gelatine, of which it 
is itself the purest form 

At the last meeting of the British Association a com 
mittee was appointed to investigate the circulation of the under 
ground water 111 the New Red Sandstone and Permian Forma¬ 
tions of England, and the quantity and character of the water 
supplied to the various towns and districts from these formations. 
Prof. Hull, M A , ¥ R.S , director of the Geological Survey of 
Inland, is chairman, and Mr CE.de Ranee, 1 03 , Scien 
tific Club, 7, Seville Row, London, W , secretary The fol 
lowing queries have been circulated by the committee for the 
purpose of eliciting information in connection with the important 
subject —1 Position of well, or wells, with which you are 
acquainted, t. Approximate height of the same above the mean 
sea level. 3. Depth from surface to bottom of shaft of well with 
diameter Depth from surface to bottom of bore hole, with diame 
ter 4. Height at which water stands before and after pumping 
Number of hours elapsing before ordinary level Is restored, after 
pumping 5 Quantity capable of being pumped in gallons per 
day 6 ._Djcj the water level vary at different seasons of the 
year, and how ? Has it diminished during the last ten years ? 
7 Is the ordinary water level ever affected by local nuns, and if 
so, m how short a time ? And how docs it stand in regard to 
the level of the water in the neighbouring streams or sea? 
8. Analysis of the water, if any ? Does the water possets any 
marked peculiarity l 9 Nature of the rock passed through, 
including cover of drift, with thicknesses 10 Doet the cover of 
drift over the rock contain surface springs 11 If so, are thty 
entirely kept out of the well ? 11. Art any large faults known 
to exist close to the well ? 13. Were any salt springs or brine 
wells passed through In making the well ? 14. Are there any 
salt springs In the neighbourhood? 15 Have any wells or 
borings been discontinued in your neighbourhood, in conse 
quenca of the water being more or lew brackish f If so, if pos¬ 
sible, please give section In reply to query No 9. 

We have received, among the results of the geographical and 
geological explorations of the Western (U S ) States, the annotated 
lilt of tha buds of Utah, by Mr II W Henshaw, containing 
the names of 214 species, of which 160 were either taken or 
noted in the expedition The author thinks that if collections 
were, as they have not yet been, made during the spring months, 
several extra species would have to be added to the collection. 

Coal is beginning to attract attention m New South Wales, 
in some parts of which the mineral is being found in abundance, 
and the pre-eminence which go'd and copper have mam 
tainad will be assailed by the increasing importance of the 
newly worked product. A seam, Mven feet thick, has been 
opened at ft-oughton Creek, near the Shoelhaven River, and 
not for from the Moss Vale Railway Station, «o that every 
circumstance of locality is in favour of Its profitable working. 

The American Chemist for August and September, which we 


have just received, contains a foil account of the proceedings at 
the Priestley Centenary in Northumberland, Pa, on July 31 
last. There was then a large and enthusiastic gathering of mot 
of science and others, and several valuable addresses were given. 
The principal one in the numbers before us is by Prof B SUU- 
man, being a long, minutely detailed, and carefully 00mpiled 
paper on " American Contributions to Chemistry " 

We are gratified to see that the Geographical Magadne has 
been so successful that the price is to be reduced to one shilling. 

The additions to the Zoological Society’s Gardens during tha 
past week Include a Chamois (Ruptcapra tragus) from tha 
Pyrenees, presented by Mr A Wilson j a White fronted Capa 
chin (Cebus alhfrons) from South America, presented by Mr*. 
Carpenter, a common Boa (Boa constrictor) from South America, 
presented by Copt E. C Kemp, two Barred tailed Pheasants 
(Pkastanus rtnesu) from North China, received in exchange 


ON THF STRUCTURE OF STIGMARIA * 

A T a meeting of the Manchester Literary and Philosophical 
" Society held on October ao, Mr Binney called in ques¬ 
tion some conclusions at which I had arrived and had published 
in Part If of my memoiri on the Structure of the Coal Plants, 
respecting the organisation of Stigmaria. Mr Blnney further 

S " hed an abstract of his remarks in Part II of vol xlv of the 
ys Proceedings. Believing that Mr Binncy’s observe 
inns, If allowed to pass unnoticed, may mislead some palaeonto¬ 
logists unacquainted with Stigmaria, I feel called upon to reply 
to them through the same channel as that which he has employed 
for their promulgation. The general features of the plant known 
for half n century as Stigmaria ficoiles have been so well 
described by Lindlcy and Hutton Dr Hooker, Mr Burney, and 
Brongmart that no one familiar with those descriptions can foil 
to recognise it without difficulty That plant consisted of a 
central medulla, surrounded by a cylinder of scnlanform vessels 
arranged in radiating wedges, very distinctly separated by two 
kinds of medullary rays (primary and secondary), the whole 
being enclosed in a thick bark, from the surface of which spring 
numerous large cylindrical rootlets. The vascular cylinder gives 
off numerous large vascular bundles of scalanform vessels, which 
proceed outwards, through the conspicuous primary medullary 
rays, to reach the rootlets. 

The dispute betwoen Mr Btnney and myself resolves itsalf 
chiefly Into three points (l), the structure of the medulla 
of Stigmaria , (2) the source whence the vascular bundle* 
supplying them are derived, and (3), the nature of some 
vascular bundles which both Mr Binney and M Goeppert 
have figured as existing within the medulla, and one of 
which is prolonged radially In M Goeppert s example through 
a medullary ray Mr Binney and M Goeppert believe that tha 
cellular medulla of Stigmaria contained bundles of very large 
scalanform vessels, and that those bundles proceeded out warts 
to supply the rootlets. On the other hand, in my second 
memoir referred to by Mr Binney, I not only expressed my 
conviction, but demonstrated the absolute certainty, that such 
was not their origin. I adhere to the same opinion as I pra- 
nouily expressed, and hive the specimens on the table which 
prove Its correctness. The fact that these bandies were derived 
not from the medulla, but from the vascular sredges of the woody 
cylinder, was illustrated by the figures 43, 44, and 47 iff the 
memoir referral to, figure* which accurately represent, not 
conditions occasionally met with, bet those which characterise 
every specimen of the true Stumana ficoides In the memoiri 
farther affirm that immediately within the woody cylinder there 
exists a delicate cellular tissue, and state that one of my speci¬ 
mens makes it perfectly clesr that the entire medulla oonsiited of 
similar cells, unmixed with any vascular bundles whatever tr wh 
as were represented in M Goeppert sand Mr Bmnay's figures, 
and the accuracy of which is, was, and it appears still fa, e» 


Alter thus endorsing what I believe to 


be a grave mistake, Mr Binney proceeds tojustlfy his doing so, 
by appealing to a specimen which I have not seen, hot which 
Mr Burneys own description convince* me is a plant -h- wfOM- 
different alike from the Stigmaria of authors, and fromM 
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Goepperft and Mr Binney’i own figure*. Mr Blnaey’s describes 
Ma mv (pecimen u having a radiating woody cylinder, us me 
dklely within which ii a lecond eenei of large vessels not arranged 
in radiating wedges, and which Mr Buneyaayaia “something fake 
a medullary aheatb, enclosin g a medulla compoaed of very email 
apd short barred tube* or utricles, in which are mingled large 
vaacnlar tube* or utricle*." Though this use of vague term* 
render* the aente obacure. I preiume that Mr Binney simply 
maen* that in the medulla of hi* plant a vascular cylinder 
eadotes a cellular medulla, or, in other words, that hi* specimen 
ha* a Diploxyloid axis. That Mr Burney poatesae* a sjaschnen 


e under the 

v . 0 .— —,—ng which I 

__following obeeiration* — “It i* possible that the plant 

may, like Stigmara, prove to be the uppermost part of a root of 
tome of the other form*” (a* of Lepidodendrold stem*), 
“ though I have never yet found it atiociated with any rootlet*, 
and it may be a fragment from the bale where ttem and root* 
united ’’ (foe cit p. 239) I arrived at the above conclusion* 
became I found in the specimen described, evidence that large 
rootlet bundles were given off from the woody tone a* in the 
true Stigmaiia. But 1 affirm that out of hundred* of Stigmarian 
fragment* that I have examined, I hare only found two pos 
testing this structure, and I unhesitatingly express my conviction 
that Mr Binney’a specimen is another example of 1 " 


already quoted I have described a limdsr structure him 
name of Dtftoxylon stigmanou/cum, and respecting w 
make the following obecirations —“It is possible that tl 


it Mr Binney’s specimen is another example of an equally 
* type, both being entirely distinct from Stlgmana /tauter, to 
which latter plant alone is referable Mr Burney’s previously pub- 
lished figures, M Goeppert's description tod figures of which 
Mr Binney approves, end mine which he rejects. 

Mr Binney proceeds to say " The sire of these large vascular 
tubes or utricles in tbe medulis exceeding anything so far ss his 
knowledge extended, hitherto observed in iossil plants, shows 
’hat it was easily decomposed, and thus accounts for the general 
absence of the medulla in SlgUlaria and its roots." To this re* 
■aoing I must altogether demur Sue has nothing whatever to 
do with the preservation of the tissues in fossil plants. Vascular 
structures strengthened by transverse bon of lignine are equally 
well preserved, whether they are Urge or small. The medulla of 
Stigmaria disappeared or became much disorganised because it 
consisted of an unusually delicate cellular tissue with extremely 
thin walls. This tendency to decay was more manifest towards 
the centre of the medulla than at its circumference Specimens 
on the table exhibit this peripheral part of the cellular medulla 
fai exquisite perfection, giving off its characteristic cellular pro 
longations constituting the medullary rays, as described In my 
memoir And yet this beautiful cellular tissue occupies the post 
tkm which Mr Binney says was occupied by “ large vascular 
tubes or utricles.” fhe specimens referred to showing there 
conditions constitute unanswerable facts. 

Mr Binney correctly notes the resemblance of the inner vascu 
lar cylinder In his ipedmen to his " medullary sheath * I have 
already said the tame thing in several of my memoirs, and M 
Brongmart said it before other of us. But this very homology, 
if correct, indicates the probability of Mr Binney’s specimen 
bong a fragment derived from the junction of item and root 
rather than a true root, sinoe in living plants possessing a 
medullary sheath, that sheath, as every botanist knows, is never 
prolonged Into the true roots, for the simple physiological reason 
that 111 origin is directly connected with that of the leaf forma 
tions of the ascending axle. 


inner vascular cylinder of the latter, M Goeppert’s figure displays 
two detached, unsynunetrically arranged, vascular bundles in the 
interior of the medullary cavity f have already affirmed my 
coonction that these belong to intruded rootlets of a Stigmaria, 
and are in no respect* part of the true medullary axis. On tbe 
Cther hand, Mr. Binney aay* that “ they are certainly not intruded 
rootlets, aa anyone who examines tha learned author’* plates can 
aatlafy himself " On this point Mr Carrot hers writes to me on 
NoV 21 “No one who & accustomed to sections of Stlgmana 
can fall to see that Goappert has mistaken the accidental rootlets 
Of Stigmaria penetrating tbe decayed axis for an organic pert of 
that axis.” I may allow this opinion of an experienced botanbt, 
iritis which I wholly concur, to neutralise that of Mr Binney, 
»h» farther says: “It k very improbable that they” (it, 
Goeppert’s vascular rootlets) “had aver been introduced into 


the axi* after the pith had been removed " To tbb I reply that 
it is an extremely rare thing to find any such axis which does 
not contain more or leu of these rootlets My cabinet u full of 
such examples, and m two specimens on the table, one of which 
has been lent me by Capt J Altken, of Bacup, umilsr rootlets 
not only exist in the central axis, but have penetrated the medal* 
lary rays as in M Goeppert’s specimen, 

Mr Binney, referring to my comments upon his previous 
memoir, savs that in “that memoir mention is only mane of the 
large vascular bundles found in ihu axis, without calling them 
vascular or any other vessel* ’ I do not very clearly understand 
what this sentence means, but I presume it k intended to imply 
that Mr Binney never affirmed that the pith of Stigmaria con 
tained vascular tissues, and that I have misrepresented him In 
stating that he had done so. I can only answer this by giving 
Mr Binney s words —“The most important circumstance thus 
developed is the existence of a double system of vessels in Stig 
mark, first shown by Goeppcrt, and the consequent approach in 
this respect to Diploxylon, Cords In Diploxylon, however, the 
inner system forms a continuous cylinder, concentric with and 
in juxtaposition to the wtdgcs cf wood forming the outer, while 
in Stigmaria tbe lame inner system is broken up into scattered 
bundles, apparently unijmmetncaUy arranged in the medullary 
axis or pith of the plant (Quarterly Journal oj the Geological 
Society, vol xv p 17 ), and on p 78 of the some memoir, de¬ 
scribing the specimen represented by htg 2, he says, “The axis 
is filled with eleven or twelve large vessels of circular or oval 
form,” and the same structures are again spoken of as “ vessels" 
no lets than six times in the next seventeen lines, with tie 
further remark that “altogether these angular vessels remind me 
somewhat of the vsscular tissue In the middle of Anabathra* 
(loc cit., p. 78). It is true that m two places Mr Binney 
applies to these structures the term “ utricles, by which, I pre¬ 
sume, he meins cells , but such a term, applied to such tissues, 
is equally applicable to »ll known fibro-vascular structures, and 
is simply equivalent to saying that acalanform vessels have no 
existence. 

I have entered into these details became by promulgating 
vague and groundless doubts respecting woik already carefully 
done, Mr Binney’s communication tends to re-introduce con 
fusion into question* that lave been virtually settled It does 
this through failing to discriminate between things that differ 
His introductory remarks refer to the common Stigmariaftemdet, 
whilst bis justification of those remarks rests upon a plant of a 
very different character, and which I am absolutely certain j| 
not the common form of Stlgmana. 


VEGETATION Ob THE LIBYAN DESERT 
TN Dr Afchersons report on the vegetation of the Libyan 
A Desert, publbhed In tbe Botanucht Zeitung, there are some 
Interesting notes on the falland renewal of the leaves of deciduous 
trees. In our climate we have little difficulty in understanding tbe 
distinction between evergreen and deciduous trees and shrubs, 
because the greater part of those that change their leaves cast the 
old ones in autumn or early winter, and evergreens with flat 
leaves have them more or less coriaceous. But even with us 
there is a gradual transition from evergreen to deciduous through 
Eunonymut europmu and Zigustium ^ulgare, both of which 
have strictly evergreen congeners in hunonymur taponteut and 
Ugustrum japonuum Some few years ago Hoffmann started 
a theory that sempervirence could be artificially produced, and 
there is no doubt that climate influences to a great extent the 
length of the period during which really deciduous species bold 
their foliage , but it appears far more probable that theae are 
physiological peculiarities not altogether dependent upon cli¬ 
mate, as we find evergreen gpd deciduous ipedes growing In the 
same regions and under precisely similar conditions. Some 
evergreens-do not change their leaves at all, and even retain 
them fat many years or Ml their lifetime , Araucaria tmbieata, 
for example laxodhtm iistichum, one of tbe few deciduous 
Conifer k, offers a very curious phenomenon, inasmuch as the 
ultimate branchlels are deciduous, Tbe observations chronicled 
by Dr Aicheraon agree almost entirely with our own experience 
On his outward journey b* traversed 25° of lar in less than a 
month, which gave him an excellent opportunity for studying the 
condition* of the same species under very diverse climates. Thu, 
in tbe plains of Lombardy many deciduous bees, and espedaOr 
hi*rtu alia, were still partially covered with foilagu on the 19th 
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of November, the him species having long prevkmsly shed their 
leave* in Germany In a similar manner, the fig tree* in Lower 
(31* N lat) were partially clothed with foliage at the 

S ing of December, and in Upper Egypt (27° N ) were Kill 
leaf, whiltt already, on the 24th of November, they were 
quite bare in the Apulian plain (41* N ) On the nth of 
December, the pomegranate tree* in the garden* of Siout were 
in yellow leaf, and on New Veer’* Day, 1874, the apncot t — 
at Farafireh were (till In their prime of green leaf Hence, 
might readily imagine that on approaching nearer the equator 
these same species would exhibit no interval between the fall and 
the renewal of the foliage, and thus, to all intents and purpose*, 
become evergreen. But this phenomenon was only verified in 
the case of the little cultivated peach trees of the oases, in which 
it may not be constant. Moreover, the peach tree shows the 
same tendency in mild seasons with us. In the oases, at the 
beginning of March, when the trees began to blossom and make 
new growth, the old leaves were still fresh and capable of assimi 
latlon All other deciduous trees and shrubs cultivated in the 
gardens of Kasr Dghakel (23° 45 N lat), including the grape- 
vine, apricot, apple, pomegranate, plum, fig, mulberry, and 
willow (Saltx tafia/), had lost their foliage on the arrival of Dr 
Ascherson, or became leafless before the end of January It should 
be mentioned that the fall of the leaf in this region does not 
proceed with the same regularity as at home, for it U no 

usual to see quite naked and fully clothed trees of the l- 

species standing ode by side. Again, the presence of abundance 
of moisture has the effect of enabling the trees to carry their old 
foliage longer and put forth their new earlier than tree* growing 
in drier situations. And some of the willows growing by water 
were quite evergreen, that is, after the manner of the peach 
trees mentioned above. But the apricot, one of the moat abun- 
dant tree*, rarely retained even a few scattered old leaves on the 
appearance of the flowers. The same was observed of the grape 
vine, fig, and mulberry By Feb 20 the apricot tree* were in 
full blossom, and by March 10 in full foliage, so that there was 
only an interval of four or five week* between the fall of the old 
foliage and complete development of the new The apple and 
plum behaved in a similar manner, the pomegranate was a little 
later, the fig next In order, and finally the mulberry, whilst 
these same things, in the reverse sense, lost their leaves first 
From the preceding notes it seems that the foil and renewal of 
the leaf is an essential constitutional peculiarity, which is modi, 
fied by climatal conditions, but not entirely subject to them. A 
more striking Illustration of this fact may be found in exotic 
deciduous tree* planted in Egypt Dr Aaehcnon noted more 
particularly the summer fall of the leaves of PotHitUia pulchcrnma, 
a South American shrub, and Aliiiua Ubbek, a native of the 
East Indies. The former is in the full splendour of its inflo¬ 
rescence in December, and quite leafless in April, remaining so, 
it 1* said, until the autumn lhe AlbUzia u extensively planted 
as an avenue tree It sheds its foliage m April, but soon 
renew* it Both of these plants lose their leaves in their native 
countries during the dry, and renew them with the opening of 
the rainy season. 


SCIENTIFIC SERIALS 
Journal Jt Physique, IIL, No. 34, Oct 1874 —This number 
commences with the first portion of a paper by M J Bertrand, 
entitled " Demonstration of Theorems relating to Electro¬ 
dynamic Actions ’ The object of this paper 1* to simplify 
Amptre’s demonstrations of the theorems of electrodynamics. — 
Arrangement for obtaining projections of the metallic ray* and 
their reversal, by M Boudreaux Instead of the electric light or 
oxyhydrogen flame, the author employs a mixture of the chlorate 
of the metal with one-sixth of it* weight of powdered gum lac. 
The mixture is inflamed in a carbon crucible placed in a lantern 
provided with a vertical slit Reversals of the metallic lines are 
effected by allowing a beam of white light (Drummond or sun¬ 
light) topes* through the deflagrating mixture and analysing the 
resulting rajf by prisms By allowing the sun light to fall only 
on ooe-half ©f the slit, the coincidence of bright with dark lines 
can be show*.—M Mascart contributes a paper describing two 
pieces of apparatus for obtaining the phenomena of Interference. 
—On the magnetisation of steel, by M E. Booty—This number 
contains a translation of Lord Kaykigh’i paper on the manufac¬ 
ture and theory of diffraction gratings from the Philosophical 
Magatitu tot February and March. —Sensibility of silver bro¬ 


mide to rays su p po se d to be chemically inactive, by H VogeL 
from Poggtudorjf't Anuatm —From the same journal tbere tt j 
paper by H Streinta, on change* in the length end elasticity of 
a wire under the influence of an electric current—From the 
Proc. Roy Soc. there are translations of Prof. Tyndall's paper 
on the transmission of sound, and Mr Norman Lockyerii not* 
on a new doss of absorption phenomena. 

Zeiischnft ier OetUneuhuthm CtuUsckafi JUr Mdeorolafiu 
Nov 15.— In this number Dr Hann treat* of some of tha con¬ 
sequences of the laws of change of temperature In air undergoing 
change of volume. The following are some of the results of hi* 
argument, which is full of interest The rate of cooling of amen¬ 
ding air varies so much with the conditions of time and place 
that it cannot be expressed by any general law But both fat 
Germany and m the tropic* the mean rate lie* between o* $ and 
0**6 C tor every too metres. Air warmed at the surface of tha 
earth doe* not continue to rise until it reaches a level where 
the temperature corresponds with it* own (reduced), but becomes 
thoroughly mixed with other strata before reaching that height 
Temperature folia more rapidly with increase of height in bad 
than in fine weather In a descending current there can 
be no condensation of moisture, and so in It the theoretical in¬ 
crement of 1* C. does take place. We would expect this current 
to clear the sky But in fact we find that a descending current 
often bnngi rain as well as warmer weather Our moist wot 
winds do not bring their moistare from the tropics, but the 
Anti trade, becoming warmer os it descends, collects a fresh 
quantity of vapour and precipitate* U again when cooled by 
radiation or ascent of mounts n slopes. The formation of ball 
and phenomena of hailstorms are best understood by supposing, 
with Reye, the lower hot moist strata to rise rapidly to a great 
height, not the upper air to descend, as it has been shown that 
this would become much warmer In descending. A cold wind 
blows first in the higher parts of the atmosphere, and the over¬ 
heated air below rushes upward with unusual energy to a height 
where precipitated moisture freezes as it falls. This ascen¬ 
ding movement of warm air, and the further impulse given to it 
by Sbcratior ------ ----- - -” ' 


SOCIETIES AND ACADEMIES 

London 

Royal Society. Dec. 3.—“ On the Coefficient of Expansion 
of a Paraffine of high boiling point, by G F RodwcU, 
F R A S, F C S , Science Master in Marlborough College. 
Communicated by Prof, Stokes, Sec. R. S. 

The author, after giving an account of his researches, con¬ 
clude* that paraffine 11 a body which undergoes a moat unusual 
expansion in passing from its ordinary solid condition to the 
high boiling point which it possesses. He does not remember 
any other substance of a high boiling-point which occupies at 
the boiling point a volume which it one-half as laige again as 
the volume at the ordinary temperature. In an accompany¬ 
ing table he has introduced, side by side with tha paraffine 
curve, the expansion curves of mercury, iodide of silver, and 
terbromtde of phosphorus, one of the most expansible liquids 
known, if we except such bodies as ethers bromide of ethyl, 
acetate of methyl, ate., the boiling point of which is below 100 0 
C , and which, therefore, could not be easily introduced into the 
table for comparison with a body which bolls at nearly 400* C. 

Dec. ia—‘‘ On the effect of Heat on the Iodide of Sdvey," 
by G F Rod well, F C.S. Communicated by Prof. F Guthrie, 
F R.S. 

The author endeavours to prove the following main fact* t— 

1 That the iodide of silver exists in three allotropic forms, 
vis. (e) at temperatures between ii 6°C and its fuamg-point. a* 
a plastic, tenacious, amorphous subs ta nce, possessing a reddish 
colour, and transparent to tight; ($) at temperatures below 
U6*C. as a brittle, opaque, greenish-grey, crystalline mess j and 
—I*—W 

1. That the iodide p 

about 116' C. at tha m- 

into the orystaUfaw condition. 

3 That if we allow a mass of molten iodide to cool, the MU 
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fowh* effect* may b* oawrved:—(■) at the moment of solidifi 
e^k* * very considerable contraction tehee place, (0) the solid, 
on fort her cooling, undergoes slight and regular contraction after 
the manner of solid bodies in general, until (7) at or about 
III* C. it undergo** ndden and violent ezpaniioe, pouing from 
irpboua into the crystalline condition, (J) after under 
1 the mat* on further cooling undergoes flight 
the coefficient of contraction diminithe* at 
(or, otherwife expressed, the coefficient 
m ooairaction augments with the temperature) 

“On the Multiplication of Definite Integrals," by W H L. 

Raiwll,FR.S. 

Geological Society, Dec. 2.—Mr. John Evans, F R.S , 
president, fat the chair —The following communications were 
read 1—On the lemur of Cryptosauntt eunurtu, Seeley, a Dino¬ 
saur from, the Oxford clay of Great Graruden, liy Mr Hairy Govier 
Seeley, F L S , Profeaaor of Physical Geography m the Bedford 
College, London. The author described this femur as showing 
a slight forward bend in the lower third of the shaft, and as 
having the terminal portions wider w proportion to the length 
of the bone than in any described Dinosaurun genua. He 
pointed out its differences from the corresponding hone in Mega 
lotanrus, Iguanodon, and other genera. The length of the femur 
was stated to be about one foot.—On the succession of the ancient 
rocks in the vicinity of St David's, Pembrokeshire, with special 
reference to those of the Arentg and Llandeilo groups and their 
fossil contents, by Mr Henry Hicks In thefirst part of this 
paper the author described the general succession of the rocks in 
the neighbourhood of St David’s from the base of the 


cognised is at the base of the Cambnan series, where 
that age rest on the edges of beds belonging to a pre-Cambrian 
ridge In the second port the author gave a minute description 
Of the rocks, comparing the Arentg and Llandeilo groups, as 
teen in Pembrokeshire, with each other and also with those 
» known in other Welsh areas. Each group he divided mto three 
subgroups, chiefly by the fossil zone* found in them 1 The 
Lower A rente was stated to consist of a senes of black slates 
about 1,000 feet thick, and to be characterised chiefly by a great 
abundance of dendroid graptolite*. 2 Middle A rente —A aeries 
of flags and slates, about 1,500 feet thick, and with the following 
fossils 1— Ogygia scutatnx , O pettaia , Ampyx Saltert, &c 3 
Upper Aremg —A senes of slates, about 1,500 feet In thickness, 
only recently worked out, and found to contain a large number 
of new and very interesting fossils, belonging to the following 
genera, viz t ihtrnus, Jllcrnopsu, Ftacopana, Barrandta , See. 
4. Lower LUndetlo. —A senes of slates and mterbedded ash, 
equivalent to the lowest beds in the Llandeilo and Builth dis¬ 
tricts, and containing specie* of vEglina, Ogygia, Tnnuclens, 
and the well known gmptolitea Didymograptus Mttrchuom and 
Dipbgrapttu fohattus, &c. 5. Middle Llandeilo —Calcareous 

slates and flags with the fossils Aiaphtu tyrannus, Tnmulens 
Lloydd, Calymttu cambrmns, See. 6 Upper Llandeilo.— Block 
slate* and flags, with the fossils Ogygia Bneku, Trinucleut fim 
Malm, &c. The Arenig aerie* was first recognised in Worth 
Wales by Frof Sedgwick about the year 1843, and was then 
discussed by him in papers presented to the Society The Llan 
d*Uo series was discovered by Sir R Murchison previously in 
the Llandeilo district, but its position in the succession was not 
made out until about 1844. The Geological Survey have invari 
ably included the Arenig in the Llandeilo group , but it was 
pern afaosm that this occurred entirely from a mistaken idea as 
to the relative position of the two senes, which were shown to 

«.—-1, the equivalents of both groups being 

...e, Shropshire, and Pembrokeshire, but 
__ _ly of the two being developed in Carmar¬ 
thenshire. The lines of division in the series were said to be 
it at the top of the Men man group and at the top of the 
" '—' si breaks only, 


Tvemadoc group, i-- , 

tad not the result of unconformities in the itrata. 

Anthropological Institute, Dec. 8.—Mr J. E. Price, 
F.8. K, lathe chair —Mr. M, J. Walbouse read a paper on the 
existence of a leaf-wearing tribe on the western coast of India, 
2Tb* author 1 * residenoe at Mangalore for some yean afforded him 
lb* o pp or tuni ty of studying the habits of the native tribes of 
Moth Can*ra, and in the present communication he recorded a 
air facts co n c e rni ng the Karagars, a remnant, now numbering 
mfyptmr hundreds, of the aboriginal slave castes whose dis- 
ffosttw peculiarity! was the' habit pf wearing aprons of woven 


twigs sad green 'eaves over the usual garment. The custom at 
present is observed by the women only, who think that abandon¬ 
ing it will bring them ill luck The author maintained that the 
leaf was a badge of degradation, and a survival of a very 
ancient custom. The unswerving truthfulness of the Karagars 
is proverbial, and should be remarked si sflbiding a complete 
refutation of Mr Mill’s assertion, that lavages arc invariably 
Imrs. The paper contained many interesting facts concerning 
the phyiical cha r act er istics, traditions, religious rites, and habits 
of the tribe.—A paper by Mr Kooke Pennington was read, on 
some tumuli and stone circle* near Castleton, Derbyshire. It 
comprised a lull account of the exploration of the barrow of 
Elden Hill, measuring 49 feet in diameter, which yielded bones 
of man, hone, and rat in great abundance, and a red deer’s 
antler that had been worked A few feet deeper was discovered 
a grave, containing the skeleton of a young person that had been 
buried in a contracted position, no implements accompanied 
it, but it appeared to have been interred with much barbaric 
pomp On the top of Siggett IIill wa» another harrow of some¬ 
what less dimensions, in which was found a fine skeleton with an 
inverted um, of the usual type, containing burnt bones. Evi¬ 
dence was adduced to prove that the corpse was not burnt until 
after the funeral feast was concluded, and the bones of the 
animals eaten were cost at the same time and into the same fire 
with the human body This was one of those harrows which 
had led the author to conclude that in Derbyshire, at any rate, 
no connection can be established between the Neolithic age and 
contracted burial, and the bronze age and incremation.—Major 
Godwin Austen contributed some farther notes on the stone 
monuments of the Khast Hills. 


Mathematical Society, Dec. to —Prof II J S Smith, 
F R S , president, in the chair—Prof Cayley gave an account 
of his paper on the potentials of polygons and polvhcdra.—Two 
notes from M Mannheim to J J Sylvester, IRS, were, in 
the latter gentleman’s absence, communicated by Mr Tucker 
The first note contained an elegant geometrical demonstration of 
the following propositions. AVCZ) Is a quadrilateral whose 
sides are of invariable magnitude, such that ab - ad and be _ 
cd The points a and b are fixed , if m be a point rigidly con¬ 
nected with b, it will trace out, as the quadrilateral changes its 
form, the pedal of a conic. The problem has been treated in an 
analytical form by Prof Cayley in a communication to the 
Society on the determination of the position of the node of a 
quartic curve, mentioned also in a paper read before the same 
Society by Mr Samuel Roberts as a cose of three-bar motion 
This Mr Cayley observed to be the inverse of a conic Mr 
Sylvester calls attention to M Mannheim's proof as a very 
beautiful and purely geometrical one.—The second note if 


coifs sont raeganx, mats dont let diagonal** sont perpendiculairet 
entre dies, se deferment de fa^on que le sommet a dfcnve une 
circonfcrence (o) et les sommets g, d, dea circonff rences ayant 
rndnoe centre rsurla dlagonale ma, le sommet libre m tkcrira uce 
ansllaginatique du 4 C ordre.” This note relates to seven-bar 
motion, and is r canceller's motion, generalised by substituting fir 
his rhomb any quadrilateral ra which the two diagonals are at 
right angles, one case of which u the kite or spear-head form 
Royal Geographical Society, Dec. 14.—Major General 
Sir H. Rawlinson, K C B , presided The principal business 
was the reading of the report of the Livingstone Congo Expedi¬ 
tion, by Lieut W T Grandy, R N The President opened the 
proceedings by announcing the receipt of an interesting letter at 
the Foreign Office from I leut Cameron, the substance of which 
we have already given. Lieut Cameron expressed his confident 
imon, founded on Arab information, that the IraaUba over 
j in reality the Congo Mr Markham then read Lieut 
Grandy's report, which was an itinerary of the writer’s journey 
to the interior up to the date of his recall Roads were being 
made by means of which the troops would be able to intercept 
the transit of slave* to the coast *nd encouragement was being 
given to cultivate the India rubber tree, of the value of which in 
Europe the natives had been hitherto ignorant The chiefs had 
been exceedingly kind and hospitable to Lieut Grandy amt bis 
party, and had promised facilities for future expeditions I le bad 
found several traces of the Portuguese occupation of Congo, and 
he described the natives as being civilised, indolent, and exceed¬ 
ingly food of »uff and tobacco The palm tree grew abundantly, 
but the principal use made of it by the natives was the distilla¬ 
tion of the ou into a my intoxicating wine, in the use of which 
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shown fil> Majesty spedmsni of stearin* and he promised to 
commence its manufatant* instead of wine, from his palm oil. 
A terrible epidemic of snail pox was decimating Congo as Ueot 
Grand/ trawled through the country, and it almost entirely 
carried off his native porters and escort j<In conclusion, the 
report described the Congo as being one of the grandest rivers in 
the world, and as being navigable for a distance of no miles 
from its month. 

Cambudob 

Philosophical Society, Nov 30.—Prof Humphry in the 
chair—A paper on “Lops i ded Generations, or Right 
handedness,’ by Dr W Ainslie Hollis, was read, winch, 
judging from the abstract before ns, contained little or no new 
matter. The author laid special stress on the statement that the 
tail side of the brain in man is the larger, and that aphasia is con 
nected with disease of that side, statements which, in the discus¬ 
sion which followed. Prof Paget justly remarked were not yet u 
any way proved The cases of Johnson and Swift were quoted as 
Instances in which the left side of the brain had suffered, and 
paralysis of the right side had been induced, apparently as a 
consequence of overwork Prof Humphry and Mr Carver both 
agreed that right handedness was much a matter of education.— 
Dr Wilson made a communication on the disposition of the 
peritoneum m man and other vertebrate, directing special atten 
tion to the peculiarities of the omental lac, which he showed to 
be frequently divided into two parts—a gastro-heps tic and a 
gastro-collc—by a constriction corresponding with the upper 
border of the stomach. One or more of the hepatic lobes usually 
project into the gastro-hepotic portion of the sac. In man, and 
we should therefore expect in others, it is the lob ulus ipigeln 
Dublin 

Royal Irish Academy, Nov 9.—William Stoke* F R.S , 
president, in the chair —Samuel Ferguson, V P , read a paper 
on the Ogham inscribed stone at Montaggart, Co. Cork The 
author in applying to this text, which had been considered 
undecipherable, the same method of translation adopted by the 
present Bishop of Limerick in the case of the Camp inscription. 


meaning of the Kneeler to Glenlugget which he took to be 
a name in rel gion and expressed his belief that the monument 
is Chr stian —A letter was read by the secretary from Mr R R. 
Brash, commenting on Dr Ferguson s paper —Mr H W 
Mackintosh read a paper on the muscular anatomy of Ckobrput 
dtdactylus —Alexander Mscs.1 lslcr, M D read a paper on two 
new spec cs of Pentastoma. The first of these, P imperatoru , 
was found in the lung and peritoneal cavity of Boa imperalor, 
from South America the second P aonyas in the peritoneal 
cavity of Aonyx Bptonyx var B major from the River Indus. 
—Alexander Macallster, M.D also read a paper on the pre¬ 
sence of a lach 17mo-jugal suture in a human skull Aithcogh 
the relation of the maxillary process of the jugal bone to the 
supra orbital edge of the maxilla is subject to a considerable 
amount of variation yet in the majority of casea this proeesi 
ends at a point vertically over the infra-orbital foramen. Bnt in 
one skull in the collection of Trinity College Dublin, of which 
the history is unknown, the author found use maxillary procesa 
to stretch over the whole infra-orbital edge of the maxilla. In 
front of the large external hamulus of the lachrymal bone with 
which it forms a suture of about a fine and a half m length. 
The author farther gives a sketch of the comparative anatomy of 


Geographical Society, Dec. 2.—President, M Deleme.— 
Dr Coason declared himself decidedly against ths scheme of 
form ng a sea in the interior of Africa, on the site of the Tunisian 
‘ Chous." He believes that not only would the dimate of the 
Sahara be modified, hat the great source of wealth of these 
reglcms—the culture of dates—would be completely destroyed. 
Moreover, the commercial results would never repay the enormous 
oost, estimated at about ia,ooo,ooo& for Tunis, and a like sum 
for Franc* All the existing legitimate co m m er ce is sufficiently 
carried 0* by means of caravans. It was, however, suggested 
that it woe Id be wise to suspend judgment on the subject until 
the retum of the French expedition, which is making preliminary 
investigations cm the spot —Dr Hamy announced the discovery 
ofneufmfdea ofgoJd ln Australia, and of very ancient cavern 
which an expected to yield valuable results to geologists,—Dr. 


Harm and, QBe oftt^comg m to^ a ^ tmfortannta Lb Geakr, 

Academy of Sciences, Dec. 7 —M Frdmy fat the chair,— 
The following papers were read 1 — Memoir on the a ct ion* pro¬ 
duced by the simultaneous coocurreno* of ths currents from a 
battery and electro-capillary currents, by M Becquereh— 
Memoir on the intervention of physico-chemical fora* fat fee- 
phenomena of life, by M. BecquereL—On the caipdlary theocji 
according to the Lillacese (Ywea), by M. A. TrtcuL-On the 
swim bladder from the point of view of station and locomotion, 
by-M A Moreau —Note on magnetiim, by M J M. Gaugaio. 
—On triali at acclimatising the "Jesuit 1-baric ” tree in the Isle of 
Reunion, by M Vinson.—On theuretdesofpyrnvlc add j synthesis 
of a homologne of alhhtotn, by M Grimaux. In the prese n t 
communication the author has e xamin ed the derivative obtained 
by the action of urea upon pyruvic arid Thu body, named by its 
discoverer pyvursU Is a white crystalline substance of the formula 
C|H|N 4 0| Treated with hydrochloric add, it ia converted into 
mono pyruvic ureide, CON,H,(C,H,0) —Application of lllturi- 
n sting gas to the pyropbooe, by M F Kastner The author’s 
experiments show that if two or several isolated gas Hamas of 
convenient sire are introduced into a tube of gust or other 
material at a distance of one-third of the length of the tab* 
reckoned from the lower extremity, these flames vibrate in 
unison this phenomenon continuing as long as the flames 
remain separated, but ceasing immediately on their being 
brought into contact The author likewise verifies the for¬ 
mation of oxooe in the tubes.—Observations concerning (pedes 
of the genus Phylloxera, by M Signoret The author 
publishes the following rectified synonymy — P eoritcahs, 
Kaltenb. = Luhtenrtnmt, Bolbiani-A^n, Llch MSS Riley 
—Method followed m searching for the most efficacious substance 
to oppose to Phylloxera at the viticultural station of Cognac, by 
M Max Cornu.—Despatch from M Stephan, director of the 
Observatory of Marseilles. This refers to the discovery on 
the 6—7 December of a new comet by M Borreliy —Occulta, 
tion of Venui, eclipse of Ibe sun and of the moon, observed 
during the month of October at Pans, by M C Flammarion.— 
Solution of the equation of the third degree by mean* of a jointed 
sjrstem, by M Saint Loup —On two simple laws of the active 
resistance of solids, by M J Boussinesq —Determination of the 
analytical relations which exist between the elements of curvature 
of tae two Hoppes of the evolute of a surface, by M A. Mann 
heim —On the solutions of chrome alum, by M D Gemes.— 
On the transformations of peraulphocyanogen, by M J Potto- 
mareff Phosphoric chloride appears from the author's researches 
to have the following action — 

CjN.S.H + 3PCI, _ 2PCI, + S,C1, + PSCI, + HCl + C,N,C1, 
The action of ammonia has also been studied —On the transport 
and Inoculation of virus, csrbunculsr and others, by flies, by 
M J P Mrfgnrn. The author considers It demonstrated that 
certain flies, such as Stomoxui, &o, can be agents of transmission 
of certain virulent maladies—amongst other* carbuncle.—During 
the meeting the perpetual secretary announced to the Academy 
that they had sustained a heavy loss in the person of Count 
Jaubert 
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PROTECTION FOR INVENTIONS 

f HAT most active and practical body, the Society of 
Arte, persevering in its endeavours to place our 
Patent system on an efficient footing, has devoted four 
evenings to the discussion of the question, the debate 
being led off by Mr F J BramweU, C.E., F R.S , in a 
paper the ability of which has bee* warmly and justly 
extolled on all sides, alike by opponents and supporters, 
without a dissentient voice 

Mr. BramweU, being circumscribed by the narrow 
limits of a short address, confined his attention prin¬ 
cipally to the question whether or not patents should be 
abolished. He probably foresaw that the discussion thus 
provoked would cover wider ground and examine the 
further question whether the system of patents, if pre¬ 
served, does not admit of improvement. And it accord 
ingly turned out so, for the latter question was much more 
folly discussed than the former 
The unanimity of opinion, indeed, as to the expediency 
of continuing to grant patents for inventions was most 
remarkable, the principal, if not the only dissentient, 
being Mr John Horatio Lloyd, Q C This eminent legal 
authority, who in his' 1 evidence before the Parliamentary 
Committee urged the abolition of patents, now came 
forward, it is true, to declare that his opinions had 
'undergone a change, and “ expressed a reluctant acqui¬ 
escence, though not a settled conviction, as to the expe¬ 
diency of protection for patents and he may therefore 
object to be ranked amongst the dissentients. We must 
refer to his speech as our justification for so placing him. 
Thu speech may be commended to metaphysicians, as 
throwing great light on the question whether the soul and 
the mind of man are distinct and separate. Mr Lloyd’s 
soul evidently haielh patents, but his mind perceives their 
necessity His mind is only permitted to admit this 
necessity in the brief sentence we have quoted, and his 
soul then for the space of an hour employs every artifice of 
rhetoric to prove that the mind’s admission is unwarrant¬ 
able and unsound. In no other way can the discrepancy 
between the arguments and the conclusions be explained. 
It is impossible that they can both emanate from one and 
the same mind, and that an unusually acute mind. They 
issue, obviously, from two distinct and indeed antago¬ 
nistic sources. It is not often that the spectacle is 
afforded us of a good and able man the helpless sport 
of a psychological contest Mr. Lloyd’s speech settled 
the main question. Skilful though it was, and delivered 
with the gentlemanly grace natural to him, the meeting 
was against him to a man, and listened to him, latterly, 
even with impatience. After he sat down, no one at¬ 
tempted the task, in which he had so signtdly failed, of 
proving that patents are injurious to the community, and, 
assuming them to be abolished, of providing an effective 
substitute 

The discus si o n then turned chiefly on the defects of the 
jpeaent English system and on the peculiar features of 
foomc foreign ones, particularly that of the United States, 
which was alternately approved and condemned. And 
fepp, as in mixed assemblages of Englishmen generally, 
there was much running after, ^stalls, much reliance on 
You xl—M o *69 


illustrations, and but a small modicum of broad and 
systematic treatment The point principally dwelt on 
was the necessity for a preliminary wuin M>w n 
This, two members of Parliament—Mr. Hinde Palmer, 
Q C., and Mr Samuelson—Informed the meeting, had 
been recommended by a Committee of the House of 
Commons on which both speakers had sat, but though 
some yean had elapsed, no steps had been taken in the 
matter CoL Strange caused a sensation by stating that 
the Patent Commissioners had applied to the Council of 
the Royal Society to nominate one of three eminent men 
of science who should perform this herculean task without 
salary, and that that learned body had, much to its credit, 
scouted the idea. This elicited strong a £xpressioiu of 
opinion on the absurdity, injustice, and inexpediency of 
grudging to scientific men alone, of all those whose 
labours directly benefit the community, the liberal remu¬ 
neration to winch they are entitled We have more than 
once brought this question before our readers, as one of 
those on which views are held in some quarters having a 
most prejudicial effect on those scientific reforms which 
are so urgently needed in England. We have never 
urged the proper remuneration of scientific labour on the 
grounds of mere philanthropic liberality to the labourer, 
but on the much higher ground that it Is for the benefit 
of the nation materially, not less than for that of know¬ 
ledge, that prospects should be held out of a career to 
those possessing talents and tastes for scientific pursuits. 
At present no profession, scarcely any occupation,holds out 
such small inducements to the rising generation of educated 
Englishmen as science. It needs no argument to prove 
that this passive discouragement of one of the spheres of 
intellectual activity most fruitful of advantages to ■»«>. 
kind must have very injurious results, as we know from 
every-day experience that it has. We are glad to find 
that Mr BramweU, in his masterly summing up of the 
debate, ranged himself vigorously on our side of this 
important question, and it was with paw that we noticed 
expressions m the contrary sense, dropped, we trust inad¬ 
vertently, by Mr Samuelson, who, as a member of the 
Duke of Devonshire’s Science Commission, must be well 
aware how much science suffers by the narrow neglect with 
which, as a nation, we treat the investigators of nature. 

But to return to the question of a preliminary examina¬ 
tion of patents 

There was some difference of opinion, though not of 
an irreconcilable nature, as to the expediency of this 
measure. It was too much assumed, even by Mr Brain- 
well himself, that if such an nramuitinn two establis he d 
here, it would necessarily be conducted in the same 
manner and with the same objects as In America—a 
perfectly gratuitous assumption. In America patents are 
examined mainly for novelty and utility, and are often 
rejected for failure In either respect It is apprehended 
that, since, inventors are often in advance of their age, an 
indiscriminate exercise of the power of rejection may 
retard the introduction of usefol improvements—and 
several alleged instances of this were adduced. It is not 
always safe, however, to argue by illustration alone. The 
illustration may be inaccurately stated or wrongly applied, 
as in the case of one of those cited by Mr. Cole, who said 
that the power of rejection “ would have prevented the 
building of the Crystal Palace, which wise men said most 
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inevitably be blown down.” The speaker no doubt bad 
before his mind an imperfect recollection of the discussion 
which followed the reading of Mr (now Sir Digby) Wyatt’s j 
paper on the first Great Exhibition building at the Institute 
of Civil Engineers in January 1851, when one “wise 
man,” the present Astronomer Royal, objected to so 
purely rectangular a structure of iron, and insisted on the 
necessity for adding diagonal braces, giving at the time a 
full demonstration of his views. The question was one 
of Elementary Mechanics, which should have been better 
understood than it seems to have been. The “wise 
man * was right, as is proved by the adoption of his sug 
gestion in the construction of the Crystal Palace, and his 
dictum, so far from retarding or preventing its erection, 
has probably saved that and similar structures from a 
hideous catastrophe This is an instance of a wrongly 
applied illustration telling strongly against the argument 
it was intended to enforce The power of rejecting 
patents is one, however, which, we fully admit, if con 
ceded at all, should have its limitations, and should be 
exercised exceptionally rather than generally But the 
staff which, under the American system, exercises this 
power, as some think too freely, is still indispensable for 
other puiposes, os pointed out by Mr Bramwell m his 
concluding address. They should, as a matter of duty, 
be ready and able to afford to inventors the fullest infor 
mation, and should render them all reasonable assistance 
in steering clear of those shoals which must sfJrround 
any patenting system They should do this, not merely 
out of kindness to ignorant though ingenious inventors, 
but on behalf of the community, whose interest it is that h 
really useful improvement should be introduced in the 
most perfect possible shape. They should also revise 
specifications, which, often in ignorance, and sometimes 
from motives of questionable honesty, vaguely, imper¬ 
fectly, or incorrectly set forth the invention. They would 
also sit with the judges on the trial of patent cases, afford 
mg that technical and scientific knowledge of the matters 
at issue m which it is admitted that both the Bar and the 
Bench are deficient. 

In the consideration of this most important question, 
one of the uses of a well organised patent system has 
hitherto been too little noticed—namely, that it may be 
made, both directly and indirectly, a powerful instrument 
of public instruction A body of highly qualified respon 
aible men, eminent in different departments of science 
and technology, acting m concert, and having at their 
command the resources and influences of a great depart 
ment founded specially for introducing material improve 
menis, including a complete collection of all the machines 
and appliances oi manufacturing industry, and all the 
instruments and apparatus used in both abstract and 
applied science, which they should explain w public 
lectures, could not fail to disseminate widely that peculiar 
class of knowledge which it is found so difficult to engraft 
on any ordinary educational system. 

Nor is this the only important point that entirely 
escaped notice in the recent discussion. The present 
constitution itself of the Patent Office was not challenged. 
It seemed 40 be considered that this having been, not 
very lOqg sgo, settled by a Committee of the House of 
^Commons and an Act ot Parliament, must be taken for 
granted as inevitable and u n sssa il a b l e But fiity com¬ 


mittees and acts of the Le gi s l a tur e should not suffice to 
preserve a constitution so inherently bad. What is it? 
The Patent Office is governed by four commissioners, the 
Lord Chancellor, the Attorney General and the Solicitor- 
General for the time being, and the Master of the Rolls, 
Of these four, not one is presumably qualified by spec^fl 
knowledge, and three out of the four are liable to change 
frequently with changes of the Ministry Nor is it even 
expected that any one of the four can or will give a 
moment of his tune to Patent Office duties. The late 
Lord Chancellor cafididly avowed to a deputation of the 
Society of Arts that he had never once entered the Patent 
Museum. The Master of the Rolls presides over perhaps 
the hardest worked court in the kingdom. And the two 
law officers, betides their duties as advisers to the Crown, 
are encumbered with their still more exacting duties to 
themselves as barristers m large practice. Notoriously 
and avowedly these four high legal functionaries leave tho 
Patent Office to the care of its clerical staff. Should so 
monstrous an abuse be suffered to continue? It it 
possible that, whilst it continues, necessary reforms will 
be introduced and efficient administration maintained? 
Nothing is more obstructive and more demoralising than 
a sham—and no worse or more glaring sham than this 
exists at the present day in a country in which shams are 
not very few or very retiring The remedy is perfectly 
obvious The Patent Office should be under a Munster 
of the Crown, directly responsible to the nation through 
Parliament for its good government. The Society of 
Arts have been for some tune most properly urging that 
the latent Museum, considerably expanded, should be 
placed under i Minister, with other Museums. Surely 
they cannot contemplate such a disruption of the whole 
system as would be perpetrated by placing the Museum 
under one authority, and the office to which it is an 
adjunct under another We trust therefore they will 
insist that the whole system should be ministerially 
governed For the present we abstain from indicating 
the particular Minister who should have charge of this 
and similar institutions, not because the appropriate 
arrangement is at all doubt I ul, but because our space to¬ 
day does not admit of our delineating it with the necessary 
fulness 

In conclusion, we hope that the unanimity in the late 
debate and in the press, in favour of retaining Patent 
Laws, will silence effectually the feeble cry for their abo¬ 
lition which from time to time contrives to make itself 
heard No one can now, at any rate, be considered 
quahned to raise that question who has not read this 
discussion, and especially Mr Bramwell’s two closely 
reasoned masterly addresses. 


LIVINGSTONE'S u Li{ST JOURNALS" 

The Last Journals of David Livingstone in Central 
Africa, from 1865 to hts Death. Continued by a 
Narrative of his last moments and sufferings, obtained 
from his faithful servants, Ckuma and Susi. By 
Horace Waller, FRfiS, Rector of Twywcll, North¬ 
ampton, In two vols. With portrait, maps, and illus¬ 
tration*. (London John Murray, 1874.) , 

T HE opinion which we expressed of Dr. LivihgstOnt'a 
character and of the value of his work, when the 
sad tidings of his death reached this country last spring, 
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it amply confirmed by the simple narrative before us. 
No one, we presume, who knows the work that Livingstone 
has done, end how he has done it, will hesitate to place him 
is the front tank of explorers, and award him a niche 
H&ong the few whom men deem worthy of the highest 
"kbd moot enduring honour It is, we believe, the simple 
truth to say that he has done more than any other 
man to fill up that vast blank in inner Africa which in 
the maps of twenty or thirty years ago was occupied only 
by the word “ Unexjnored ” in large and widespread 
letters, delightful enough to the hearts of lazy schoolboys 
Now, what with the labours of Livingstone in the south, 
and those of Baker, Burton, Speke, Grant, and others in 
the north and north east, this blank space is reduced 
to a comparatively small circle around the equator on the 
30th degree of east longitude We have no doubt that 
within the space of the next twenty years, or less, the 
heart of Africa will be as fully and accurately mapped as 
that Of South America, if indeed not more so. And 
when the geography of this region of the earth is com 
plate ( when science shall have been enriched with the 
knowledge of its multitudinous products organic and in¬ 
organic, when a legitimate commerce shall have brought 
its many blessing* to the native population, who seem pos¬ 
sessed of many capabilities for good, when Central Africa 
shall have taken its place among the civilised nations of 
the world—the memory of David Livingstone will be che 
risbed by its peoples as worthy of the greatest reverence and 
1 gratitude It Mil be long ere the tradition of his sojourn 
dies out among the native tribes, who, almost without 
exception, treated Livingstone as if he were a superior | 
being j indeed, had It not been for the baneful influence j 
of the Arab slave-traders, and the troubles which arose ! 
from the debated characters of the majority of his »wtt 
retinue, Livingstone s last journey would have been one 
of comparative ease, would have been accomplished pro¬ 
bably in about half the time, might possibly have been 
even more fruitful in results than it has been, and, above 
all, he himself might now have been among us, receiving 
the honours which be so nobly won. 

As it is, we are thankful for the grahd results that 
Livingstone has left behind him, which he achieved in 
the fece of difficulties that would have daunted almost 
any other man, and which in the end brought himself to 
death, thankful are we alto to the bttvt and loyal Susi 
and Chuma, who stuck so faithfully to their master, and 
preserved so religiously the invaluable record of his 
achievements. Their conduct has won for them the 
admiration of the civilised world, and their care for their 
master's remains has earned for them the gratitude of all 
Englishmen. 

If this record of Livingstone's last wanderings is a sad 
one, it is not on account of any wailings that escape from 
the traveller himself. His journals were faithfully kept 
day after day, but the entries in them are brief, though 
pregnant He wastes no useless words on his sufferings, 
nearly every sentence is a statement of an observed fact 
IBdled, be distinctly says, when his difficulties began— 
and they began at the beginning—that he looked upon 
HI his troubles as necessarily incident to the work he had 
nt himself to do, and to be taken no more account of 
than the little difficulties which everyone must look for in 
(Jurying out his work in the world Like all really great men, 


he did his work and made no fuss about it Until near the 
end, when his sufferings must have been extreme, nothing 
like the cry of an afflicted man escaped him , his difficul¬ 
ties of all kinds were regarded merely as hindrances to the 
great work [which he was so anxious to achieve Hu 
journal is written in the simplest style, and never betrays 
any consciousness on his part that he was domg anything 
very extraordinary Hu was no attempt to accomplish a 
mere traveller’s feat, he had a definite task before him— 
the exploration of the lake region of Central Africa, a 
task whidf he never once lost sight of True, in 
the end, his work concentrated itself on the discovery of 
the four fountains of Herodotus, which he expected to 
find away to the west of Lake Bangweolo, and among 
which he firmly believed he would find the long sought 
for source of the Nile. It was on the road to these sup¬ 
posed fountains that he died, had he lived to discover 
them or to disprove their existence, hf would have con 
sidered his work as an explorer at an end, and would 
have returned to spend his remaining days at rest among 
his friend*. 

Livingstone's theories as to the sources of the Nile 
may very possibly turn out to be mistaken , but this 
can in no way detract from the value of his work. The 
“Nde mystery” cannot now long remain unravelled, 
but, compared with the large and substantial achieve 
ments of Livingstone, the solution of this is little more 
than that of an ingenious puzzle. Under all dreuin 
stances, Livingstone must ever stand forth at obi of the 
, world’s greatest explorers, not only on account of his own 
1 immediate discoveries, but on account of the impetus 
which he has given to African discovery, for it is mainly 
owing to the enthusiasm generated by his noble example 
that so much has been done during the last thirty years 
to fill up the great blank on the map of Africa. His own 
travels, extending over a period of thirty years, embraced 
an area of some millions of square miles, reaching from 
the Cape to within a few degrees of the equator, and from 
the mouth of the Zambesi to Loango. And, as we have 
said, bis aim was not to get over so much ground in the 
shortest possible time, and return to reap the reward of 
his feat. Like the native Africans, he travelled slowly 
and leisurely by short stages, mainly on foot, carefully and 
minutely observing and recording all that was worthy of 
note In the natural productions and phenomena of the 
region over which he travelled, studying the ways of the 
people, eating their food, living m their huts, and sympa 
thising with their sorrows and joys Already have various 
departments of science been ennehed by his observa 
tions, and, what is perhaps of more importance, he has 
shown that In Africa a ferule field remains for the minute 
observauons of the trained naturabst, ethnologist, geo 
logist, and meteorologist 

It is impossible in the .space at our disposal to give any 
adequate idea of the results of his lost seven years’ 
journeys. Indeed, as we hsve said, the records in his 
journals are so terse, there is so little of what is super¬ 
fluous and so much of the highest value, that anyone 
wishing to have a satisfactory notion of what he accom¬ 
plished must go to the work itself Mr Waller has 
wisely printed the journal as he found If, making no 
attempt at a systematic arrangement of the material, this 
will, no doubt, be done gradually, and the observations 
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which he made day by day take their place in the various 
science* to which they belong We are glad to tee from 
the preface that there still remain* for future publication 
a valuable matt of scientific observations. “ When one 
toes,’* to quote the preface, “that a register of the daily 
rainfall wat kept throughout, that the temperature was 
continually recorded, and that barometrical and hypso- 
metrical obtervationt were made with unflagging thorough¬ 
ness of purpose year in and year out, it it obvious that 
an accumulated mast of information remains for the 
meteorologist to deal with separately, which alone mutt 
engross many months of labour 0 We hope that no time 
will be lost in giving the world the benefit of this valuable 
material. 

We shall briefly run over the ground traversed by 
Livingstone He left Zanzibar on March 19, 1866, in the 


Ptmgui* for the mouth of the Rovuma in about ioJ® 8. 
I latitude Hit company consisted of thirteen sepoys, ten 
Johanna men, nine Nassick (Bombay) boys, two Shapangm 
men, and two Waymus (South Africans), Wekatani and 
Chuma. He had, besides, six camels, three buffaloes and 
a calf, two mules, and four donkeys. This seems an im¬ 
posing outfit, and to it was, but it toon melted away to four 
or five boyi Rovuma Bay wat reached on March 22, and 
a start for the interior was made on Apnl 4. Hit course 
for the first three months was mainly along the banks of 
the nvcr Rovuma, turning south-west after a march of 
about 300 miles, towards the south end of his own Lake 
Nyassa. On starting he has recorded some reflections on 
the advantages of travelling, which, for their own value 
and as giving an insight into the character of the man, 
we wish we had space to quote. The first part of his 
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course was through a dense jungle, and here the botanist 
will find some observations worthy of his attention The 
gum-copal tree is here in great abundance, and some 
curious geological phenomena are noted. Ere he 
reached the Nyassa he had to send his sepoys 
back, as they were worse than useless, a set of la*y, 
degraded blackguards, whose brutal usage of the 
animals And that of the Johanna men, left him in 
the end with only his goats and a little dog The 
Johanna men, ere they were well round the end of the 
lake, deserted,* and Livingstone was no doubt well rid of 
them, though it left him with so diminished a retinue that 
it made him dependent on native carriers, who were often 
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difficult and expensive to procure However, this was an 
evil that gradually lessened as he went on, for as he con¬ 
scientiously paid his way wherever he went, his baggage 
was gradually diminished to no great bulk. In the first 
part of the route, also, the party frequently suffered from 
want of food, an evil which was of but too frequent occur¬ 
rence during the long and intricate journey, not so much 
from unwillingness on the part of the natives to give or 
sell it, but simply because the brutal half-caste Arab slave- 
dealers, who were met with everywhere, had so 
the country that the terrified and demoralised people were 
often themselves famishing. The horrors of this trade, 
“the open sore of the world, 0 as Livingstone calls it,are 
shown on almost every page of this journal, and one of 
the sorest trials which the humane traveller had to endure 






Zkc . 24, 1874] 


mature 


ms 


WM to be an almost daily witness of its inconceivable 
cruelties, and to fed himself powerless to help. Even in 
this matter, however, we believe his words and example 
will have had a good moral effect on many of the native 
chiefs, if not on the degraded dealers, for the people 
are so demoralised by the latter, that they hunt and sell 
each other This Arab slave-hunting was a great hin 
draace to Livingstone's progress, as the dealers had so 
terrified the people as to make them suspicious of every 
stranger, and, with one or two creditable exceptions, did 
all in their power to poison the native mind against the 
white man, for they knew that he regarded their doings 
with unmitigated disgust No good can come to Africa, 
and no exploration of her rich interior can be earned 
out with complete success, until this cruel traffic is 
abolished, and in the interests of science as well as 
humanity, we hope that the Bntish Government will 
never cease to use its powerful influence until it is stamped 
out. We only wish that the Sultan of Zanzibar, whose 
subjects the half caste traders nearly all are, could be 
induced to follow the example of the Khedive of Egypt, 
and depute some man of determination and vigour to 
sweep the interior of the entire horde of slave-hunters 

And here we cannot help saying that we almost wish 
that Livingstone had possessed some of l’asha Baker’s 
wholesome sternness and disregard to the trivial scruples 
of his men and of petty village chiefs. It would have 
saved him many annoyances, and might in the end have 
been the means of saving his life. But he was so full of 
the great object of his mission that he did not care to 
waste the time and energy required to bring his low 
minded sepoys and Johanna men under discipline , and 
his conscience was so tender, his humanity so strong, 
ahd his desire to live at peace with all men so much of a 
religion, that he would rather stay weeks at a village to 
suit the caprice of its childish chief than break away at 
the risk ol giving offence or provoking hostility His 
genuine tenderness of heart peeps out unconsciously every 
now and then, his charity was wonderfully wide, and his 
forbearance often almost annoying 

Lake Nyassa was reached on August 8, and passing 
down its east and round its south side, Livingstone struck 
out in a generally N N W direction for the south end of 
Lake Tanganyika We need scarcely say that this part 
of the journal, recording a journey through a country 
much of which had not hitherto been explored, is full of 
valuable notes on geology, botany, zoology, geography, 
topography, and the manners and customs and connec 
lions of the people Here, as in almost every other part 
of his journey, the number of streams met with flowing 
into the great lines of drainage is astonishing , a dozen 
would sometimes have to be crossed in a day's march 
After rounding the south end of Nyassa, however, he 
first met with those bogs, or earthen sponges, which abound 
also around Lake JBangweolo, and in the midst of which, 
and no doubt partly through their malarious influence, he 
died. 

“ The bogs, or earthen sponges, of the country,” he says, 
* occupy a most important part in its physical geography, 
^fand probably explain the annual inundation of the 
rivers. Wherever a plain sloping towards a narrow 
Opening in hilt* or higher grounds exists, there we have 
the conditions requisite for the formation of an African 
sponge. The vegetation not bfing of a healthy and peat 


forming kind, falls down, r rots, and then forms thick dark 
loam. In many cases a mass of this loam, two or three 
feet thick, rests on a bed of pure river sand, which is 
revealed by crabs and other aquatic animals bringing it 
to the surface. At present, in the dry season, the Mary 
loam cracked in ail directions, and the cracks are often as 
much as three inches wide, and vety deep The whole sur 
face has now fallen down, and rests on the sand, but when 
the rains come, the first supply is nearly all absorbed m the 
sand The black loam[forms soft slush, and floats on the 
sand The narrow opening prevents it from moving off 
m a landslip, but an oozing spring nses at that spot All 
the pools in the lower portion of this spring course are 
filled by the first rains, which happen south of the equator, 
when the sun goes vertically over any spot The 
second, or greater nuns,’happen in his course north again, 
when, all the bogs and river courses being wet, the supply 
runs off, and forms the inundation this was certainly the 
case as observed on the Zambesi and Shird, and, taking 
the different times for the sun's passage north of the 
equator, it explains the inundation of the Nile” 

This is an important observation with regard to the 
Nile, though it may very well turn out that Livingstone 
himself was mistaken with regard to its source or sources 
He found, as wc have said, the same phenomenon in a 
much higher degree on the east and south sides of Lake 
Bangweolo, and believed it to be “ the Nile, apparently 
enacting its inundations, even at its sources." 

We wish we could linger with the traveller and speak 
m detail of some of the multitude of interesting observa¬ 
tions he made as he sauntered along The people them 
selves between Nyassa and Tanganyika are full of 
interest to the ethnologist, the sociologist, and the student 
of the ways of men i heir physique and intelligence arc 
of a high order, and they have scarcely any of the negro 
characteristics They are by no means savages, and 
in almost every village Livingstone was well and kindly 
treated by the chief and his people. There is no such 
thing as a national bond of union here, each village being 
a separate community, presided over by its chief. The 
region here, as every where else in Livingstone’s journey, is 
thickly populated The people are polite, industrious, and 
on the whole peaceful, the great disturbers of their peace 
being the Mazitu, a people to the north of Nyassa, who 
rove for and wide in search of slaves, leaving death and 
desolation in their track The great industry here, and over 
a great part of the region visited by Livingstone, is the 
smelting and manufacture of iron, which is obtained in 
abundance from various ores. In this industry the 
people display considerable skill and ingenuity, and 
manufacture the metal into a great variety of imple¬ 
ments, utensils, and weapons Each tnbehas its separate 
tattoo badge 1 he country itself, hilly, and well wooded, 
is of the most fertile kind, and abounds in buffaloes, 
elands, baariebcest, and other large animals, and evi 
dently with not a few birds that are new to the zoologist 
(To ht continued ) 


INDIAN METEOROLOGY 
Report of the Meteorological Reporter to the Govern 
men/ of Bengal for 1873. By Henry F Blanford, 
Meteorological Reporter 

M R. HENRY F BLANFORD’S annual (Meteoro¬ 
logical Reports for Bengal, of which this is the 
seventh, have come to be looked forward to with much 
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interest by meteorologists, as not only model mono¬ 
grams of the subject discussed by them, but as further 
developing and occasionally opening up certain lines of 
inquiry which lead to practical applications of the science 
In these respects the Report for 1873 is the best, as well 
as the most suggestive. Its outstanding feature is the 
discussion of the deficient rainfall of the Presidency during 
1873, *o disastrous by the famine which followed it, and 
the developing in the course of the discussion of a principle 
which, if confirmed by future observations, “ will enable 
us to some extent to forecast our [Indian] seasons, or at 
least to speak with some confidence to their probable 
character for some months in advance ” 

From the increased number of stations now in connec¬ 
tion with the department, and from the additional data 
obtained from the meteorological superintendents of the 
Governments of Ceylon, the Upper Provinces, Central 
India, and Herar, it is possible to form a conception 
of the geographical distribution of pressure, temperature, 
rain, &c., over one half of India and its seas. The sum 
maries of all the observations made over the region 
during the past seven years form an admirable feature of 
the Report We very cordially join in the hope expressed 
that the observations which have been made in the Presi 
dencics of Bombay and Madras will m future be acces 
sible, and that those made in the Punjftb will be put on 
such a footing as to be trustworthy and comparable As 
regards the last-named region, in all the annual reports 
we have seen (down to 1870) the barometric observations 
are given uncorrected for temperature and unaccom 
panied with the readings of the attached thermometer 1 
When, on making the annual survey of the meteorology 
of India, the north west, west, and south of the country 
can be included, it will be possible to write the history of 
the two monsoons of the year, and probably to point out 
the determining causes of their irregularities 

“The principal meteorological characteristics of the 
year 1873 were an excessive temperature, in Oude and 
the North-western Provinces more especially , an un¬ 
usually low pressure of the atmosphere m the same 
region, and probably also in the south-east comer of the 
Bay of Bengal, while in Eastern Bengal pressure was 
persistently high , great unsteadiness in the winds, indi¬ 
cating the predominance of local causes in affecting the 
air currents, while the normal monsoon current from the 
south west set in nearly a month later than usual, and 
ceased nearly a month earlier, lastly, a general defi 
ciency of moisture in the atmosphere, as is betokened 
both by the hygrometnc observations, the comparative 
absence of cloud, and the great deficiency of rainfall” 

The usual characteristics of the Indian summer mon¬ 
soon, based on the past seven years' observations, are 
thus stated — 

“ In ordinary years the winds of the south-west mon 
soon blow, on the one hand from the Arabian Sea, on the 
other hand from the Bay of Bengal towards a line lyine 
to the south of the Ganges, at no great distance, ana 
parallel to that nver A barometric depression begins to 
appear in ornearthls region in April, and by the time the 
rains set in in June it is well established , the pressure 
decreasing along it from east to west where this trough, 
as it may be termed, merges in the great barometric 
depression flt^APnnjdb and the Bikaneer Desert To the 
south of tha une the winds from the Arabian Sea blow 
across the Central Provinces, chiefly from the west To 
the north of it, those from the Bay of Bengal, turning 


with the Gangetic Valley, blow in an opposite, or easterly, 
direction, their line of meeting being along this trough.^ 

Bengal being thus dependent, as regards its rainfall, on 
the aerial current which blows from the Bay of Bengal tip 
the valley of the Ganges, it is evident that whatever 
weakens this current or directs it to the northward will have 
a serious influence on the rainfall Now, in 1873 the trough 
described above did not occupy the usual position to 
the south of the Ganges, but a position considerably to the 
north west, in Oude and Rohilcund, immediately under 
the hills. A change m the direction of the wind neces¬ 
sarily followed this change m the position of the area of 
lowest atmospheric pressure, and in strict accordance 
with the now well known relation of wind to pressure, there 
was an unusual prevalence of westerly winds over the 
greater part of Bengal during June and July, and the rain¬ 
fall consequently was deficient 

The observations made in the Andaman and Nicobar 
Islands show the existence of a barometric depression 
over the south-eastern portion of the Bay of Bengal, the 
effect of which would be to deflect a large portion of the 
monsoon current of the Bay of Bengal towards Sumatra 
and the Tenassenm and Burmah coasts. Thus, then, the 
monsoon current, on which Bengal is dependent for its 
rainfall, was not only deflected northward from its usual 
track during 1873, but was also weakened in force by 
being partially drained away to the south-east in the 
direction of Burmah 

In the examination of the rainy seasons of 1868, 1869, 
and 1873, Mr Blanford has the merit of first drawing 
attention to the existence of local and persistent variations 
of pressure, which appear as a local exaggeration or 
partial suppression of the great annual variation—the 
pressure remaining for many months, sometimes through 
two or more consecutive seasons, either higher or lower 
than the average, relatively to other parts of the country, 
over a more or less extensive track It is to these per 
sistent irregularities in the distribution of atmospheric 
pressure that the irregularities in the distribution of the 
rainfall must be ascribed, and it is to the further in 
vestigation, by future observations, of the characteristic 
feature of persistency in this class of barometric variations 
that we look with hope to the realisation of a great 
triumph awaiting meteorology, viz, the prediction, for 
some months in advance, of the general character of the 
coming seasons of India, and thereafter a gradual exten¬ 
sion of the principle to other countries 

As regards the humidity, the only data of observation 
published in the Report are the dry bulb observations. 
To these are added the computed values for the elastic 
force of vapour and the relative humidity In future 
issues of the Reports we should recommend that the wet- 
bulb observations be also published. In a country of 
such extreme climates as India, it is eminently desir¬ 
able to have the whole observed facts relative to the 
humidity before us, particularly since, from the present 
defective state of our hygrometric tables as regards dry 
hot climates, computed values can be regarded only 
as rough approximations. In estimating the of 
the sky, a clear sky is entered as 10, and a sky eo m- 
pletely covered with cloud as o. It might be well in 
future to adopt the recommendation of the Vienna M e t er 
orological Congress on this head, by which a clear sky is 
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entered as o, and a sky completely covered with cloud u 
10. The number <4 day* at the various stations at 
which “ a measurable quantity of rain fell,” are given in 
Table xn. The exact amount of ram constituting a 
rainy day should in future be stated In Great Britain 
only those days on which at least oot inch falls are 
regarded as “ rainy days.” We are glad to see that 
Symons' gauges (5 in diam.) are adopted—this being the 
gauge best suited for general introduction—and that the 
height is a foot above the ground. 

We have long been convinced that for a first satis 
factory scientific discussion of some of the more difficult 
problems of the science we must look for the data of 
observation to India, with its splendid variety of climates, 
exposures, and abrupt mountain ranges and isolated 
pesdes. The chief of these questions are, the variations 
in the daily march of temperature as dependent on 
season, latitude, height, and situation, both maritime and 
inland , the hourly barometric fluctuations (of which so 
little is really known), particularly as influenced by strong 
insolation, vapour, cloud, aqueous precipitation, and 
height either on extended plateaus or on hills rising 
abruptly from the plains, and the vital question of 
atmospheric humidity, to put which on a proper footing 
as regards hot dry climates, laboratory experiments 
being all but worthless, recourse must be had to extensive 
observations and experiments conducted under such con 
ditions as are presented by the scorching climate of the 
PunjAb In the further development of Indian and general 
meteorology, the establishment of a Physical Observatory 
in the Punjlb is urgently called for, as being, in truth, 
indispensable for the prosecution of these and other 
physical researches. 


OUR BOOK SHFLF 

A Year s Botany, a lapted to Home and School Use By 
Frances Anna Kitchener Illustrated by the Author 
(Rtvmgtons London, Oxford, and Cambridge, 1874.) 
This unpretending little book is one that is sure to find 
its way wherever Natural Science is taught m the only 
way m which it is worth teaching, as a training for bolh 
the observing powers and the reasoning faculties The 
greater part appeared originally in the Monthly Packet , 
and has been reprinted with additions at the request of 
friends more discriminating than is usually the case under 
such circumstances. We know of no book which we 
could more safely and confidently place in the hands of 
voung people as their first guide to a knowledge of 
botany The illustrations are from drawings from nature 
bv the authoress, and are a pleasing change from those 
which have already done duty in so many text books. 

The following sentence, from the first chapter, illustrates 
the mode m which the writer conveys her instruction — 
“ But first I must beg that my readers will give me a fair 
trial, (hat they will pick the flowers described, and 
examine them while they read the description , and that 
they will trace every law, arrangement, and peculiarity in 
thnr living illustrations. Sometimes these may not be 
seen at the first glance, or even m the first specimen, but 
they nmst pick fresh flowers, look and look again, and 
take nothing upon trust, remembering that one of the 
chief lessons botany has to teach is how to use both eye 
end hand." Several typical flowers are then taken—the 
buttercup, wall-flower, cucumber or vegetable marrow, 
gone, garden-pea, and primrose, and the various parts of 
each described m ordinary language, without the use of 
«ny technical terms. To thesp suoceed separate chapters 
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“On Flowers with Simple Pistils," “On Flowers with Com 
pound Pistils,’ On Flowers with Apocarpous Fruits," “ On 
f lower* with Syncarpous Fruitsand On Stamens and 
the Morphology of Branches. 1 To each chapter is pre¬ 
fixed a list of specimens which will be required to enable 
the student to follow for himself the writers analysis the 
descriptions are given in an extremely easy and lucid style, 
a few of the commonest scientific terms—but as few as 
possible—being gradually substituted for the colloquial 
English phrases at first employed. A sufficient acquaint 
ance having then been obtained with the morphology of the 
more conspicuous organs, and thur functions at the same 
time explained the phenomena of nutrition, respiration, 
and fertilisation, and the structure of tissues arc described 
in chapters “ On Fertilisation,” “ O11 Seeds ‘ On Early 
( rowth and Food of Plants,’ “On Wood, Stems and 
Roots,” and ' On Leaves.” A chapter is then given to 
classification, to which is appended some useful tables 
of the characters of the more important orders , and this 
is followed by two or three chapters devoted to a few of 
the more important natural orders, and intended to serve 
as an introduction to the mode of naming plants The 
most commonly used technical terms which have not been 
employed in the work itself are explained in an appendix, 
in which the wants of students preparing for the University 
Local Txaminations have been kept in view 
The mistaken plan on which many botanical text books 
have been compiled is so largely answerable for the horror 
in which the subject is held by candidates for examma 
tion who endeavour to cram facts and technical terms in 
an incredibly short space of time, without an attempt at 
practical work, and m the end fail miserably that wc 
cordially welcome an attempt to place the study on its 
true footing We entirely concur m the view of the writer, 
that to this false method is due the fact that “ Botany is 
so often stigmatised as a dry uninteresting study an 
opinion which would speedily disappear were her mode of 
instruction in general use in the famil> and the school 
Mrs Kitcheners ‘ A Year’s Botany” seems to us admir 
ably adapted for the purpose whicn she hid In view m 
publishing it, and we heartily desire for it a large circu 
lation A. W B 

Denial Pathol>%y and Surety By S J A. Salter, 
F R.S (London Longmans, Green, and Co, 1874.) 
Thfre is much in dental surgery besides the simple 
extraction of teeth, and it is to the consideration of the 
science of dental pathology that Mr Salter devotes most 
of the work under notice. The introductory chapters 
treat shortly of structure and function, development being 
left out of consideration An excellent diagram explains 
the relation of the tongue to the different parts of the 
mouth during the pronunciation of the various letters of 
the alphabet, which latter is arranged on a physiological 
basis, dependent on the situation of the point of closure 
by which the sound is produced, upon the completeness 
or incompleteness of the closure and upon whether the 
breathing is soft or aspirate To the purely physiological 
student the chapter on irregularities m the position and 
union of contiguous teeth will be of particular interest, 
as will the instances given of defects m their number 
depending on hereditary causes, and on alopcecta, to 
which we may add the peculiar deficiency always con 
nected with the excessive development of hair over the 
face, as m the Russian man and child who so recently 
visited this country The differentiation off from nure 
surgery of a class of tumours which, before Mr batter’s 
investigations, were considered to belong to the bones 
themselves, and which, a* odontomes, are now known to 
be composed of secondary dentine, will be specially m 
struUive to the pathologist, as will the question of reflex 
nervous phenomena, such as partial paralysis and blind 
ness, from the irritation of a diseased tooth. A full and 
very instructive account is also given of " phosphorus 
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disease,* which attacks in so punful a manner the m 
facturers of lucifer matches, and which can be so com¬ 
pletely obviated by the employment in their construction 
of red instead of ordinary phosphorus, because the former 
does not give rise to the formation of acid fumes when 
exposed to the air, and therefore does not attack the 
mouth and teeth. There is one subject on which we 
have looked, but m vain, through this volume for informa¬ 
tion it is for the explanation of how it is that tooth- 
disease and civilisation so unfortunately go hand in 
hand The work will be found of special interest to all 
students of surgery 


LETTERS TO THE EDITOR 
[ The Editor does not Mold himself responsible for opinions expressed 
by Mu correspondents Neither con he undertahe to return, 
or to correspond with the writers of, rejected manuscripts 
No notice u tahen of anonymous communications ] 

Deep-sea Researches 

When Prof Wyville Thomson published his recent 'volume 
giving the remits of the deep-sea researches conducted by him 
self and his colleagues, Dr Carpenter, Mr Jeffreys, and others, 
he also gave a sketch of the history of the subject, but he made 
no mention of my memoir on the Microscopic Orguisms of the 
Levant Mud published in 1847 in ths Transactions of the 
Literary and Philosophical Society of Manchester, though this 
memoir had been referred to from time to time by Dr Carpenter, 
Messrs. Parker and Rupert Jones, and others, and was, next to 
Ehrenberg a discovery of the microscopic structure of chalk, the 
starting point of all these deep-sea investigations It was the 
first to call attention to the existence of fonmunferous deposits 
In the sea, and to Insist upon the organic origin of all limestones 
except a few freshwater Travertins, in opposition to the theory 
of chemical deposits that had previously been advocated in the 
works of Phillips and other geologists. I do not care very iruch 
about these questions of priority of observation, but since Dr 
Wyville Thomson 1 article in Nature, vol xi p. ltd, dwells 
largely upon another point, which was also brought prominently 
forward in my memoir, I think it worth while preventing a repe¬ 
tition of the ovcnlgM, because the two subjects referred to, vie. 
the formminiferous origin of calcareous deposits, and the subse 
quent modification of such deposits by the agency of carbonic 
acid gas, now prove, as 1 long ago insisted that they would do, two 
of the most important factors m the solution of the problem of 
the nature and origin of deep sea deposits. Dr Wynlle 
Thomson, in the article in question, points out that extensive 
areas of the deep-sea bottom are now occupied by a reddish earth, 
and he has arrived at the conclusion that this earth is a residue left 
after all the calcareous Globigerinse and other such elements 
have been removed by the solvent action of carbonic acid seen 
mulcted m these deep waters. Jn my memoir 1 arrived at the 
same conclusion from the study of the marine Tertiary deposits, 
containing Diatomacete, of Bermuda, Virginia, and elsewhere I 
may perhaps be peimitted to republish the following extracts 
from that memoir, since it is not now readily accessible to all the 
numerous naturalists who are interested in this question «— 

" In the recent deposit of the Levant we have generally an 
admixture of calcareous and siliceous organisms. In seme locali 
ties the latter are more sparingly distributed than in others , in 
a few instances they are almost entirely absent The same 
admixture occurs in the recent sands from the West Indies, The 
soft calcareous mud from the bottom of the lagoons of the Coral 
Island* contains a considerable number of similar siliceous 
forms, and corresponding results have been obtained in most of 
themarinejedunenta from various parti of the globe, examined 

“On the other band, the infusorial deposits of Bermuda and 
Virginia are altogether siliceous. Not one calcareous organism 
exists. The rilicecus forms comprehend the majority of thoee 
which I have described from the Levant, many of them being 
not only similar but specifically identical, and the mannetin 
which they sty grouped together in these distant localities mdl 
cate* tomelhttb more than mere accident Indeed, we want 
nothing but the calcareous structures to render these Myocene 
strata perfectly analogous to those now in process of formation . 
both in the Mediterranean and in k the War t Indian seas. An J 


then siliceous deposits, so void of 
in the condition in which tin 

wen they once of a mixed d__ _ 

having been subsequently submitted to some ch emi c al aetkx 
which has removed all the calcareous forms, leaving only tb 
siliceous structures to constitute the permanent stratum ? I aa 
disposed to adopt the latter opinion, for several reason* ” 

After showing the resemblance between the residue left afte 
treating certain substances with nitric add, and the diatomaceom 
deposits, I proceed to say t— 

“ Such deposits, m these present conditions, stand out ai 
anomalies in the existing order of oceanic phenomena, and haw 
nothing resembling them except the local freahwater accunmla 
tions which occur in various places. Between these, however 
no real analogy exists. It mutt not be forgotten that the Vir 
ginian deposit can be traced for above two hundred miles , and, 
being marine, would doubtless be mixed up with such marine 
products at were likely to occur along so extended a line. Th< 
only recorded instance with which I am acquainted, that exhibit! 
the slightest resemblance, is furnished by M Ebrcnherg, in hit 
examination of materials brought horns from the south pole by 
Dr Hooker Some pancake ice, obtained in 1st 78* id, long. 
i6a° W , when melted, furnished seventy nine species of organ 
isms, of which only four were calcareous Polythalamia, the 
remainder being ail siliceous. But even this example, remark 
able as it is, does not supply us with any leal parallelism. The 
deposits in question have never yet exhibited a single example 
of a calcareous organism.” 

After referring to the European greensands, I continue ■— 

* Nature furnishes us with an agent quite equal to the produc 
tion of such effects at we are at present acquainted with This is 
carbonic acid gas in solution m water Mr Lyell has already 
availed himself of the instrument to account for the subtraction 
of calcareous matter from imbedded shells, as well as for some 
of the chsngesthat have taken place m the structure and compo¬ 
sition of stratified rocks It is easy to conceive that 

whilst these strata were in a let* consolidated state than at 
present, they might be charged with water containing carbonic 
and gas. This would act as a solvent of the organic atom of 
lime nntil the add was neutralised. 

After venturing upon these conclusions in 1847 not as 
mere speculative guesses, but as the deliberate result of a 
leng series of investigations carefully worked out I need 
scarcely say how interne was the interest with which I 
read Dr Wvville Thomsons observations which To tho¬ 
roughly sustain and confirm the accuracy of mine. My con 
' wholly derived f-•*—-*■- 


few examples of fonumniftrous oore with which I was then 
familiar The Challenger researches now show us how exten¬ 
sively the conditions described, in my memoir have prevailed, a 
fact which could not have been ascertained before the machinery 
for deep-sea exploration attained to it* present perfection. But 
having arrived at them in a decided or definite manner when the 
•"•Trial* for doing so were much more scanty than they now 
. and when no one except myself and the late Prof Bailey of 
West Point were giving much attention to the subject, I think 
sm justified m wishing the lact to be placed on record 
Owens College, Dec. 1a W C Williamson 

Origin of Bright Colouring in Animal* 

The on™ of the.bright colouring of flowers through natural 
selection effected by insects wears to me one of the strongest 
points of the Darwinian theory Bnt I think the origin 
of the bright colouring of many animals especially birds and 
insects is on the contrary one of the greatest of its difficulties 
Darwin accounts for it in most eases by sexual selection—the 
moat beautiful moles being the best able to obtain mate* and to 
leave offspring. 

In the way of this theory there are three very serious difficul¬ 
ties which I think have not been dwelt on as they deserve 
1 Before tpedal coloration could arise as a specific character 
the colour* must have been variable, for selection can worlc 
only when it baa variation to work with, and it appears incredible 
that such a cause as sexual selection could ever give them any 
great degree of fixity But the ban and spot* cm the wines of 
birds and butterflies are, as a rule, perfectly definite, and not 
more variable within the limit* of the same specie* *>»«" any 
other part of the orga nism. This difficulty does not apply & 

the mm** to the erkrin n-A r/ . 
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Batumi selection by insects, because the spots and streaks of 
Howen are much la* sharply defined. 

2. Why i« or n amen t al colouring, u a rule, confined to the 
male? If the love of beauty is an animal instinct, why, on 
Darwinian principle*, is not beauty developed in the females, the 
most beautiful females being the most likely to obtain mates and 
leave offspring ? 1 speak chiefly of binds. 

3 Is there any reason to believe that the female has any choice 
or power of selection whatever ? I think that what evidence we 
have goes to prove that the is jiassive and certainly this opinion 
is supported by the very general fact of the males fighting for the 
possession of the females 

If the love of beauty 11 an animal instinct, then Darwinian 
principles would require that the struggles of the mala for the 
possession of the most beautiful females should develop beauty 
in the females by natural selection Bnt we see that the contrary 
is what takes place—beauty is developed in the male, the 
fighting sex 

Were a Darwin among birds to watch the ways of the human 
race, he would probably feel certain that the love of dras and 
ornament among women is altogether due to a dame to become 
attractive to men, and he would think those naturalists unsatis¬ 
factory, and perhaps mystical, who guessed the truth, that the 
love of ornament is a natural and healthy human instinct, not 
confined to cither sex or to any age, but stronger in youth than 
in age, and stronger in woman than in man 

Joseph John Murniy 

Old Forge, Dunmutry, Co. Antrim 


Psychology of Cruelty 


feigning death fbr an hour or two at a tune, for the express 
purpoae of inducing crows, and other carnivorous birds, to 
approach within grasping distance , and when one of the latter 
were caught, the delighted monkey put it to all kinds of agonies, 
of which plucking alive seemed to be the favourite 
As I am not aware that any other animal exhibits this instinct 
of inflicting pain for its own sake—the case of the cat with a 
mouse belonging, I think, to another category—I believe, d its 
origin is ever to receive a scientific explanation, this will be 
found in something connected with monkey life 

PlIYStCUS 


Migration of Birds 

Yesterday and to-day (17th and 18th inst) continuous 
(lights of migrant birds, chiefly fieldfares and redwings have 
passed over this place in one uniform direction from east to 
west, turning inland to the north west, as though unwilling 
to cross Poole Harbour The procession, so far as it attracted 
my own notice, began with daybreak of the 17th, and was so 
rapid and continuous all that day that enormous numbers alto 
gether must have passed over us. Close flocks would come and 
then a continuous flight of stragglers, but all in one and the 
same direction, and with little deviation from a well defined 
aerial pathway, as though keeping some visible high road 
\ esterday the night was down the wind, this morning against 
it, and although the flight was low and the birds seemed bred, 
none alighted m this neighbourhood W hence did they come, 
and whither are they bound—east or west of tins place ? Can 
any of your readers say ? II. C 

Bournemouth, Dec. 18 


These Is a passage m Mills recently published easay 
on " Nature which well merui the attention ot evolutionary 
psychologist!. It 11 as followi — 1 Again, there are persons who 
are cruel by character, or, as the phrase 19, naturally cruel, who 
have a real plcaaure in inflicting or seeing the infliction of pain. 
This kind of cruelty is not mere hardheartedness or absence of 
pity or remorse, it is a positive thing, a particular kind of 
voluptuous excitement The East, and Southern Europe, have 
afforded, and probably sbll afford, abundant examples of this 
odious propensity ’ (Page 57 ) 

Now, I think that this ‘hateful propensity ' is of more com 
mon occurrence than even Mr Mill here gives it credit for 
Indeed, I doubt whether anyone is entirely devoid of it, although, 
of course, everyone who Is sufficiently advanced in moral culture 
to admit of the subordination of the baser instincts to the higher 
has been more or less successful in 1 starving it by disuse I 
believe, in short, that this propensity must be regarded as one 
of the primary inituicts of our nature, although, like other 
instincts, it varies in Its original intensity in different individuals, 
and is further differentiallr modified by the various influences of 
education. The nature of this instinct is well expressed by Mr 
Mill in the above quoted phrase, “ a particular kind of volup 
tuous excitement. This, I think, supplies the reason why it is, 
as a rule, of stronger development in men than in women, and 
why, as Mill observes, it is of most frequent mamfestabon in 
warm climates. It is also worth observing, that although thus 
akin to the amatory passion, it is of much earlier growth in the 
life-history of the individual Indeed, childhood and youth are, 
in civilised society at least, the seasons when iti presence is 
most conspicuous , in consequence, I suppose, of the restraining 
power which refleebon subsequently brings to bear upon it not 
os yet having been called into action. 

To explain the origin of this instinct by the evolutionary 
psychology is, I believe, impossible in the present stste of our 
knowledge , for there is no period in the history of the race at 
which it is conceivable that the latter should have derived any 
benefit from the birth and development of this peculiar passion 
Yet I believe it is now in some persons, were it permitted to assert 
itself, of even more intensity than is the highly beneficial inclina¬ 
tion to which, as we have just seen, it is so strangely allied. To 
refer to the striking similarity of this passion in man to that which is 
manifested by monkeys, is not of course to explain its origin , 
but I am quite sure it is in the monkeys that this explanation is to 
be sought Everyone knows that these animals show the keenest 
'jielight in torturing others simply for torturing sake, but every 
one does not know how much trouble an average monkey will 
pot himself to in order that he may gratify this taste. One 
example will suffice, A naturalist who had lived a long tune in 
India told me that he has not unfrequently seen monkeys 


The Potato Disease 

In his letter of last week. Prof Dyer states that his main 
object in his previous letter was ‘ to claim for a distinguished 
English botanist credit for work done by him thirty years ago 
In his previous letter this work is defined by Prof Dyer to be 
the discovery by the Rev M J Berkeley of the fact that the 
potato disease was due to the attacks of a parasitic fungus As 
the service, with which botanists arc familiar, that Mr Berkeley 
has rendered in this matter, is the publication and advocacy in 
this country of the discovery previously made by Montague and 
others, with a few additional observations of his own Prof 
Dyer would confer a favour on his fellow botanists by giving 
a more exact reference to the records which he is so anxious 
should be duly recognised Insurer 


HI IMHOLT/ ON THl (1ST AND ADUST Ob 
THb DEDUCTIVE METHOD IN PHYSICAL 
S CIENCF* 


CINCE the translation ot the first part of this yolurae 
was published, its whole scientific tendency, and 
specially a series of individual passages m it, have been 
subjected to a more than vigorous criticism by Mr 

{ C F Zollner in his book “On the Nature of Comets. 

do not think it necessary to answer expressions of feeling 
in reference to personal characteristics of the English 
authors or of myself I have as 1 rule considered it 
necessary to reply to criticisms of scientific propositions 
and principles only when new facts were to be brought 
forward or misunderstandings to be cleared up, in the 
expectation that, when all data have been given, those 
familiar with the science will ultimately see how to form 
a judgment even without the discursive pleadtngi and 
sophistical arts of the contending parties If the present 
treatise were intended only for fully educated men of 
science, ZSllner’s attack might have been left unanswered 
It is, however, essentially designed for students also, and 
as junior readers might perhaps be misled by the extreme 
assurance and the tone of moral indignation in which 
our critic thinks himself justified in expressing his 
opinions, 1 consider that it would be useful to answer the 
attacks made on the two English authors, so far as may 
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be Decenary to enable the reader to make out the troth 
by'considenng the matter for himself 

Among the scientific investigators who have especially 
directed their efforts towards the purification of physical 
science from all metaphysical infection and from all arbi¬ 
trary hypotheses, and, on the contrary, have striven to 
make it more and more a simple ana faithful expres 
sion of the laws of the facts, Sir W Thomson occupies 
one of the first places, and he has consciously made pre¬ 
cisely this his aim from the beginning of his scientific 
career This very thing seems to me to be one of the 
chief services rendered by the present book, while in Mr 
Zdllner’s eyes it forms its fundamental defect The latter 
would like to see, instead of the “inductive method of 
the scientific investigator, a predominantly “ deductive " 
method introduced. We have all hitherto employed the 
inductive process to discover new laws, or, as the case 
may be, hypotheses, the deductive to develop their conse¬ 
quences for the purpose of their verification I do not 
find m Mr ZOllners book a distinct declaration by which 
his new mode of procedure may be distinguished from 
that generally followed. Judging from what he aims at 
as his ultimate object, it comes to the same thing as 
Schopenhauer’s Metaphysics The stars are to love and 
hate one another, feel pleasure and displeasure, and to 
try to move m a way corresponding to these feelings 
Indeed, in blurred imitation of the principle of Least 
Action (pp 326, 327), Schopenhauer’s Pessimism, which 
declares this world to be indeed the best of possible 
worlds, but worse than none at all, is formulated as an 
ostensibly generally applicable principle of the smallest 
amount of discomfort, and this is proclaimed as the 
highest law of the world, living as well as lifeless. 

Now, that a man who mentally treads such paths 
should recognise in the method of Thomson and Tait s 
book the exact opposite of the right way, or of that which 
he himself considers such, is natural, that he should 
seek the ground of the contradiction, not where it is 
really to be found, but in all conceivable personal weak 
nesses of his opponents, is quite m keeping with the 
intolerant manner m which the adherents of metaphysical 
articles of faith are wont to treat their opponents, m order 
to conceal from themselves and from the world the weak 
ness of their own position Mr Zfillner is convinced 
“ that the majority of the present representatives of the 
exact sciences are wanting in a clearly conceived mtelli 
gence of the first principles of the theory of perception " 
(p. viii) This he tries to confirm by reference to sup¬ 
posed gross errors made by several of them 

Here then, of course, Messrs. Thomson and Tait must 
submit to the ordeal They have, in paragraphs 381 385 
of the present book given expression to their conviction 
as to tne right use of scientific hypotheses They, m 
paragraph 385, find fault with hypotheses which are too 
remote from observable facts, and select, as instances of 
their injurious influence, naturally only such as, by their 
extensive diffusion and by the authority of their origi¬ 
nators, have been really influential In this connection 
they place side by side the law of electrical action at a 
distance propounded by our countryman, W Weber, and 
the emission theory of light as worked out by N ewton. 
This juxtaposition is the best proof that the English 
authors had nothing in view that should wound a healthy 
German national feeling 

It has not as yet, I believe, come to such a pass in 
Germany—it is to be hoped it never will—that hypotheses 
may not be criticised, whatever be the eminence of their 
propounders. Should it actually ever come to this, then 
indeed Mr Zdllner and his metaphysical friends would 
be justified in bewailing, or it may be in triumphing over, 
the destruction of German science No one can be 
blamed for '"having advanced a hypothesis which the 
further progress of science shows to be inadmissible, just 
as it is no discredit for one who has to seek his way m 


an entirely unknown country to take the wrong road for 
once, in spite of his utmost attention and consideration. 
It is further obvious that whoever regards as erroneous a 
hypothesis which has captivated the minds of a large 
number of scientific men must necessarily hold that it, tor 
the time being, injures and retards the progress of science, 
and will be justified in expressing this opinion, if it 
becomes his duty to advise, according to ms matured 
conviction, a student as to the path he should follow 

One of the arguments which Sir W Thomson has 
adduced to prove the inadmissibility of Weber’s hypo¬ 
thesis, is that it contradicts the law of the conservation 
of energy I was also obliged to bring forward the same 
allegation somewhat later in a paper* published in the 
year 1870 Now Mr Zdliner, relying on the authority of 
Mr C Neumann, has assumed that this allegation is 
erroneous. On the contrary, Weber’s law seems to him 
to be another universal law of all forces in nature (it is 
not explained how these different universal laws agree 
with one another), and he devotes twenty pages of his intro¬ 
duction to the purpose of ainng his indignation at the 
intellectual and moral dulness of those who attack it 
Mr Zdllner will, no doubt, since then, have become aware 
that it is at least imprudent, without other support than 
the authority of one of the parties in a scientific debate, 
to try to help the other by libellous remarks, apart from 
the consideration that by such means one can contribute 
nothing to the settlement of the dispute, but perhaps 
much to its embitterment Mr C Neumann was himself 
a party in this affair , my objections applied also to the 
theory of electrodynamic actions, to which he then ad 
hered. He has since then given up this theory He and 
also Mr W Weber thought that they could maintain the 
original theory of the latter, if they took into considera 
tion the co-operative action of molecular forces in the 
case of closely approximated electrical masses I then, 
in my second contribution to the theoiy of clcctrodyna 
mics, j- pointed out that the assumption of molecular forces 
does not stop the leak in Webers theory In the mean 
time Mr C Neumann himself, before he knew of my 
second paper, had given up the attempt to found a theory 
of electrodynamics upon Weber’s law, and had tried to 
devise a new law for that purpose. 

And here, in reference to the emphatic way in which 
our opponent speaks of the deductive method, I would 
make the following remarks on this example —According 
to the view hitherto held by the best scientific investi¬ 
gators, the deductive method was not only justified, but 
indeed required, when the admissibility of a hypothesis 
was to be tested. Every legitimate hypothesis is an 
attempt to establish a new and more general law 
which shall include under it more facts than those 
hitherto observed The testing of it consists in this, 
that we seek to develop all the consequences which 
flow from it, in particular those which can be com 
pared with observable facts I should therefore imagine 
the first duty of those who would support Weber’s 
hypothesis to be, among other things, to see whether 
this hypothesis can eimlain the most general fact, that 
electricity, when no electromotive forces act on it, re¬ 
mains at rest in all electrical conductors, and is there 
fore capable of continuing m stable equilibrium. If 
Weber’s hypothesis implies the contrary of this, as I have 
attempted to prove, then the next thing to be done would 
be to look out for such a modification of it as would 
render stable equilibrium possible in the largest as well as 
in the smallest conductors. According to my view, this 
would have been a right course, and the one required by 
the deductive method, but not to call a halt when incon¬ 
venient consequences appear, and excuse oneself with the 
plea that the right differential equations for the motion of 
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electricity in accordance with Weber’s law had not vet 
been discovered. And if some one else takes this 
trouble, then he who considers himself a representative 
eort l£0*171' of the deductive method should applaud him, 
Instead of charging him with impiety, even if the results of 
the inquiry should turn out to be inconvenient for the 
leans flight of speculation. 

As Mr ZflUner does not put himself forward as a mathe¬ 
matician—on the contrary, informs us on pages 426 and 
437 of his book that the too frequent use of mathematics 
cramps the conscious activity of the understanding and 
ia a convenient means of satisfying vanity, and besides, in 
many passages, constantly repeats his expression of con 
tempt for those who think they can refute ms speculations 
by pointing out mistakes in differentiation and integration 
—we ought not to judge him too severely in the matter 
of Weber's law No doubt it is scarcely reasonable for 
one who thinks himself entitled to be shaky in his mathe¬ 
matics, to take upon himself to pronounce upon matters 
which can be decided by mathematical investigation 
only His “ Theory of Comets,” which may surely be 
regarded as in his opinion a model specimen of how the 
right methods arc to be employed, gives, besides this, 
other much more popular examples of the same peculiar 
way of using or not using deduction, examples the con 
■{deration of which may be reserved for another more 
suitable opportunity 

(To be continued .) 


MOVEMENTS OF THE HERRING 
nr HE mysterious disappearance of the body of hemng 
* which used to frequent Loch Fyne has directed re 
newed attention to the natural history of that fish. This 
is now the second time that the shoal of herrings which 
made Loch Fyne its habitat has deserted that celebrated 
sheet of water No scientific opinion has yet been given 
as to the cause of this disappearance. A number of 
fishermen, resident on the Loch, say the herrings have 
been frightened away in consequence of persons fishing 
for them with a trawl net—which is, of course, non 
sense , but not more nonsensical than the reasons 
assigned for the desertion by hemng of other locali 
ties. As the so called trawl fishing of Loch Fyne (the 
net used is in reality a seine) was not in existence when 
the fish forsook the Loch on a former occasion, and 
were absent for a period of six years, the opinion of these 
men may be passed over as unworthy of serious con 
•ideration. Writers in the local newspapers, while in 
clined to favour the opinions of the drift net men, that is, 
those who assert that the trawl fisher* have scared away 
the fish, also ask whether the spawning beds may not 
have been in some way interfered, with, and whether the 
body of fish frequenting the Loch may not from some un 
known cause have departed before depositing their seed 
If so, in what year would that occur ? In other words, how 
long is it before the hemng spawn of aiy given year 
comes to life, and at what period will the fish then bom 
become reproductive ? 

These are events m the natural history of the hemng, 
the dates of which have not yet been authoritatively 
settled. They are points, indeed, which have not yet 
been decided as regards any of our fish, except , perhaps, 
the salmon (Salma talar), which has been nursed into life 
tinder a system that may be called artificial, that ad 
mitted of the young fish being watched, and their growth 
traced stage by stage, by means of certain signs and marks. 
It is thought that we may speak of the natural history of 
the salmon with more confidence than that of any of our 
Other food fishes. It is unfortunate that their studies of 
the natural hutory of the hemng have not yet enabled 
naturalists to determine with exactitude how loag it takes 
that fish to come to maturity. 


Most varied opinions have been given on these points 
of herring life. Some persons have even gone the length 
of asserting that Clupea harengus and its congener Cluflea 
pilckardut are able to perpetuate their kind within a 
year of their birth , even at the age of ten months I It 
has also been asserted that a hemng is able to breed 
twice a year Other opinions have been given, which 
assign to the hemng a much longer period of growth, 
namely, that it requires from three to five years to reach 
maturity Yarrell, again, and also Mitchell, think that it 
becomes reproductive in so short a period as eighteen 
months. What we may hold that we really do know is, 
that the eggs of the hemng can be hatched within twenty 
days after their contact with the milt of the male fish 
This has been proved by visiting the spawning placet 
of the animals On one visit all was spawn, everything 
that came in contact with the spawning beds being covered 
with the seed of the hemng, at the next visit, a fortnight 
after, the spawn was all gone it had become vivified—and 
in proof of the fact, young herrings could in two or three 
weeks after be found in shallow places varying from an 
inch to two and even three inches in length The 
probable time between the spawning of the fish and the 
fry reaching the dimensions named would be about forty 
days How fast the young ones grow after that has not 
been authoritatively ascertained. It is thought, however, 
that if young hemng reach the sue of, say two-and a-half 
inches, in forty days, it is not unreasonable to expect them 
to continue growing at the same ratio. 

In the case of Salmo talar , the period necessary for 
the incubation of the egg has been determined beyond 
dispute It ranges from 570to 130days The growth of the 
young fish, after a time, if those who have watched it have 
not been deceived, is very rapid At first, however, the 
salmon grows very slowly A salmon hatched in March 
last may still be a very tiny animal, even after it is twelve 
months and m some cases two years old. In a year, 
however, it may be four or five inches long, and ready 
to migrate to the tea. There is a cunout feature in the 
natural history of the salmon, the law of which has never 
yet been discovered—it is a riddle, in fact, even to the 
most scientific observers only one half of the salmon 
of any particular hatching develop into what is called the 
tmolt, or migratory stage, at the end of about twelve 
or fifteen months from the time of their being hatched 
The other mofety of the brood does not seek the sea 
or take on the migratory dress till the expiry of a little 
over two years from the time of birth! One half of 
the fish, therefore, will at one and the same time be tiny 
creatures, about three inches long, whilst the other moiety 
will be five inches in length, and of corresponding girth , 
but these dimensions, it must be confessed, show no great 
rapid! y of growth Indeed, it is not till after the salmon 
proceeds to the sea that its growth becomes at all rapid, 
but, notwithstanding this rapidity, it must, we think, be a 
considerable number of years before a salmon can attain 
to the weight of fifty or sixty pounds, although the smolt, 
it is affirmed by those who have watched it, returns as a 
grilse to its native waters in about three months, its size 
and weight being very largely increased 

The hemng, as we all know, is a fish that never attains 
to any great size, and the weight of which may be counted 
m ounces The question tp be answered is this Do small 
fish grow to maturity quicker than large ones ? It has 
been asserted, in some quarters, that the hemng grows 
quite as rapidly as the smolt does after it reaches the 
salt water, and the rate of growth there appears magical, 
when contrasted with its slow progress during the first 
year of its existence, or it may be, as has been already 
explained, the first two years. We are not, however, 
without a certain kind of proof of the rate at which the 
herring grows, which is better than reasoning analogically 
It is quite fair to conclude that if herrings attain a size of 
about three inches within forty days or so of their birth, 
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they will attain their fall dimensions within a year It if 
known of hemng, toy means of personal observation, that 
from the time the roe or milt begins to develop itself, that 
is, when they become mattes, no very long tune elapses 
till they are ready to spawn ten weeks has been esti 
mated as about the time the hemng takes to grow from 
a u matie,” or fiat fish, to a spawnmg herring 

The most contradictory accounts of the time at which 
herrings spawn have been published by various inquirers. 
Much of this confusion results, no doubt, from the fact 
that the hemng is somewhere engaged in fulfilling this 
function of its life during nearly every month of the year 
There are, it ii thought, distinct races of this fish con 
stantly coming to maturity and spawning at suitable times 
with the instinct of keeping up the breed Thus, at Wick, 
on the Caithness coast, where there is still a great fishery 
earned on, although it is evidently now on the wane, 
herrings came to maturity and were ready to spawn in 
July At one time large numbers of these (July) herrings 
were caught, indeed, some economists say too many 
were caught, and that in consequence the reproductive 
strength of the shoal was so impaired, or its economy so 
deranged that it became exhausted. At any rate, few 
herrings are now taken in July at Wick The great August 
shoal is being also over fished, and symptoms arc not 
wanting in the violent fluctuations which occur in the 
"takes, that it too will in time become unproductive 
Herrings are found in the Firth of Forth ready to shed their 
spawn m the months of December, January and February, 
and dunng these months young herrings and sprats 
{Clupea sprattus), are found mixed in the shoals which are 
fished at that period of the year The question of where 
these schools of young fish go to whilst they are growing 
naturally presents itself But who can answer it ? The 
theory of the migration of the hemng from and to the seas 
within the arctic circle has been long exploded, it having 
been established, it was thought, beyond cavil, that it is 
a native of our own seas at all events that it comes close 
to certain parts of the British sea coasts to deposit its 
spawn It is at that period of its life that we become 
familiar with the hemng and that is the time at 
which it can be most economically captured Herrings 
are seen at that period of their lives in prodigious num 
bers in fact, they lie m tiers on a favourite spawning 
ground, covering several square miles of sea bottom If 
all the parks of London were united together into one 
great space of ground, it would not nearly represent the 
width and length of a shoal of herrings engaged in 
spawning 1 

It has been asserted that herrings aggregate and segre¬ 
gate. but proof of this fact in their natural history is 
lacking Almost immediately after the spawn has ripened 
into life, the tiny herrings are seen crowding together on 
the most shallow places of the coast, where they are safe 
from the attacks of larger fish, which would assuredly 
prey upon them if they frequented the deeper water 
Now, it these fish separate, when do they do so ? because, 
if they come to maturity, as is said, within a year, they 
have little time to live apart. If they go out to sea, how 
far do they go ? It is a fact that at the time they are 
caught they are at first taken at a considerable distance 
from land. The writer has been out as far as twenty five 
miles from the shore without finding a trace of the shoal, 
but within ten days or so the fish were found within a 
radius of ten miles of the port from which he bad sailed 
in search of them, and they gradually came nearer and 
nearer, being often caught within two miles of the land. 
Although the fish of particular localities have such dis¬ 
tinctive marks upon them as to render it easy to dis¬ 
tinguish them, certain persons have again mooted the 
idea of the hemng being a migratory animal, and that a 
great fish-shoal travels from the north to the south. A 
writer in a recent number of the Scotsman newspaper 
speaks of a vast shoal of herrings having arrived at 


Wick, then of its passing Fraserburgh and Peterhead | 
next, of its being found at Dunbar and Eyemouth, then 
on the coast of Northumberland, and finally, he tells us. 
it will be found at Yarmouth, on the coast of Norfolk I 
What else is this but a revival of a portion of the old 
myth ? The shoal must be constantly finding out new 
places to visit, and must also be deserting places where it 
used to call, it mutt also tell off brigades to spawn at 
different localities, otherwise, all that we have learned 
about the natural history of the hemng during the last 
few years is imaginary Any novice, almost, could dis¬ 
tinguish a hemng taken from Loch Fyn& when placed aide 
by side with a hemng caught off the bay of Wick. 
Fraserburgh, one of the places cited by the writer in the 
Scotsman, nas only risen to importance as a hemng port 
within the last ten years, close upon seven hundred boats 
were this year engaged m the fishery, whilst in 1864 there 
was not much above a fourth of that number At Fraser 
burgh, and two or three little fishing stations which adjoin 
it, 181,000 crans of herrings were captured this year, 
and these fish would be of the value of about 300,000!. 
The capture by the boats fishing from Peterhead—also on 
the Aberdeenshire coast—this season would not be of less 
value than a quarter of a million pounds sterling But 
whilst these Aberdeenshire ports are rising into notice 
as great centres of the herring fishery, other ports are 
declining Wick, which used to be the capital of hemng 
fishery enterprise, is now on the decline as a curing 
station Why i For the simple reason, it may be pre¬ 
sumed, that the owners of boats do not find it profit 
able to fish at that port At one time as many as 1,200 
boats used to fish for the Wick curers, but the number 
at work this year was five hundred less 1 Such a falling 
off is very striking, and goes a long way to prove that it is 
possible to ‘ over fish ” the hemng, or at least so to de¬ 
range the economy of the shoals as to render them in time 
unproductive. It is only reasonable to argue that with 
the largely augmented drifts of nets increased quantities 
of herring ought to be captured, but it is being annually 
‘demonstrated that such is not the case, and that to keep 
up present supplies and provide for the supply demanded 
by an exigent and increasing population, more boats and 
still mare extensive drifts of nets are required. 

Even very young fishermen have seen the me and 
decline of important seats of the hemng fishery, appa 
rently from the over fishing or derangement of the shoals. 
It will be Instructive to note what occurs in future to the 
Wick fishery, because, only a few years ago, it was the 
greatest hemng curing station in the world, whilst next 
year there is every probability of its being only a fourth 
rate fishing port The fishermen will naturally go where 
they can take their prey with the least possible trouble, 
and where the fishery is more regular than it has been 
dunng late years at Wick, where most of the fish have 
been taken by a few of the more fortunate fishermen, 
and many of the boats had to return morning after 
morning “ clean ” The boats fishing at Fraserburgh 
this year took each an average of 220 crans of herrings, 
and all of them were tolerably well fished, whilst the 
Wick boats only averaged ninety four crans. the fishing 
being even more partial than usual The further deve 
lopment of the fishery at Fraserburgh, Aberdeen, and 
Peterhead, which extends over a space of about forty 
miles, will be anxiously watched The shoal or shoals 
which are yielding such wealth to the fishermen of these 
ports must be prodigious in size and wonderfully pro¬ 
ductive j let us take note how long they last, and keep a 
correct tale of what they yield. The run upon them for 
the next two or three years will only be limited by the 
accommodation which the harbours can give to the boats 
and the ground which can be allotted to the curers. The 
movements of the hemng become yearly more interest* 
ing, and we cannot be too well informed in regard to 
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THE TRANSIT OF VENUS 
'T'HE following telegram* have been received by the 

* Times *mce our last issue, 

“ Melbourne,, Dec 11 —The American Expedition in 
Tasmania experienced unfavourable weather for their 
observation* of the Transit of Venus." 

“ Sydney, Dec 10. —The Transit observations here 
proved satisfactory " 

“ Berlin, Dec 17.—A telegram has been received from 
the German Astronomical Expedition at Tschifu, in North 
eastern China, announcing that the observation of the 
Traniit of Venu* wa* quite successful The observation 
of the contact, the heliometer measurement and the 
photographs succeeded splendidly The expedition was 
admirably supported by His Imperial Majesty’s ship 
Arcana." 

From Major Palmer, Christchurch, New Zealand — 

“ English, nothing valuable anywhere—clouds. Ame 
ricans got ingress, and photographs nil near third con¬ 
tact Nobody egress." 

From Mr Todd, Adelaide — 

“Transit of Venus—Ingress cloudy Egress well 
observed. Contacts 34434, 3475 (Probably xh. 4m. 
43 4s., and 34m. 7 5s. Adelaide mean time, for internal 
and external contacts.) No black drop " 

From Vienna — 

“According to a telegram received by the Imperial 
Academy of Sciences from Drs Weiss and Oppolzcr, 
who went to observe the Transit of Venus at Jassy, the 
observation of external contact at the moment of the exit 
has succeeded As they had time to fix the exact longi 
tude and latitude of their point of observation, they ob¬ 
tained reliable data for calculation. The longitude was 
determined by telegraphic time signals with the Observa 
tory in Vienna. As Jassy lies on the limits of the line 
where the phenomenon was visible, they attribute some 
importance to their observations ” 

Through Reuter’s agency — 

"Pekin, Dec 9.—The French astronomical party, 
under the direction of M Fleunais, succeeded in ob¬ 
serving the first and second contacts There was a 
alight black ligament Photographs were taken The 
weather was slightly hazy ’ 

It will be seen that the news from New Zealand is of a 
most serious character, so far as the English scheme of 
observation is concerned In fact, unless the French, 
Germans, and Americans have secured observations, the 
Delislean attack, so far as egress is concerned, has failed 
altogether We shall postpone any further remarks till 
next week, as in the interval some information may be 
received from the stations to which wc have referred 


NOTES 

Wx are informed that the Council of the Royal Society has 
appointed a Committee to consider the means of securing ob 
serrations of the total eclipse of the tun in April next, to which 
they attach great importance. 

Prof Clerk Maxwell, F R S, has promised to give a 
lecture at the Chemical Society on Feb. 18 next, “ On the 
Dynamical Evidence of the Molecular Constitution of Bodies.” 

Thr Times state* that Prof Huxley is to’nndertake the duties 
of the Chair of Natural History in the University of Edinburgh 
during the ensuing summer session, m the absence of Prof 
Wyville Thomson, who is with the Challenger Surveying 
Expedition. 

f The Arctic Expedition Committee sits twice a week, and is 
Waking staady progress in organising preparations. The engines 
of the Cygnet gunboat, a new vessel, are to be removed and 
placed in the Alert, now in dock. Although not yet officially 


announc e d, we believe that the Admiralty have selected Com¬ 
mander Albert Markham as one of the commanding 'officers 
of the Arctic Expedition. Lieut Aldrich of the Challenger, 
is coming home with Capt Ns res to take part in the expe 
ditlon. The decision recently made public that none but those 
of the Royal Navy would be permitted to take part in the 
expedition has been somewhat relaxed, and it is not improbable 
that tome men of experience in whaling will be engaged as 
“ice quartermaster*. 

Wx believe a few French naval officers desire to join the 
forthcoming English Polar Expedition as Lieut Bellot did on 
the occasion of one of the most interesting searches for Franklin 
As is known, Bellot lost his life during the expedition, and the 
fact is commemorated by a column erected at Greenwich 
Hospital at the expense of the English Government 

Lirdt Cameron, in a despatch to Lord Derby, dated Ujiji, 
Msy 14, tells of an important discovery to which we briefly 
alluded last week in our report of the meeting of the Geogra 
phical Society 1 He has been all round the southern portion of 
Tanganyika, and believes he has discovered its outlet m a river 
named the Lukuga, a little to the south of Speke s Islands. He 
thinks also, from what be has heard from the Arabs, that the 
Lualaba is the Conga The Lukuga he found to be obstructed 
with grass, but he believes a way might easily be cut through 
that If Lieut Cameron ■ conjectures turn out to be correct, 
and there appears to be great likelihood that they will, he will 
deserve to take an important place in the ranks of African ex 
plorers. He shows the great capabilities of Central Air i* as a 
field for legitimate commerce, and if it turns out that navigation 
is possible from the mouth of the Congo to the Tanganyika region 
much good may be expected to accrue to Africa as well os to 
Ihe commercial world at large The curse of the country is still 
those degraded Arab slave-dealers who vexed the soul of poor 
Livingstone, and it is ■ monstrous pity thnt some steps could not 
be taken to stamp out the demoralising and devastating traffic. 
Full details of T ieut Cameron s explorations are in the hands ot 
the Geographical Society 

1 he last two parts of Petermann s Mittheilungcn are naturally 
full of the Pajer Weyprecht expedition. The December number 
contains two letters from I ieut. Weyprecht, and one from Lieut 
Payer, to Dr Petermann The former intimates that the amount 
of material collected in connection with the geography, meteor 
ology, magnetism, Ac., is immense, during the course of next 
year he will be preparing these for publication. He briefly 
states as some of the conclusions be draws from the work of the 
expedition, that it is erroneous to conclude either that an open 
polar sea exists in the north, or that the ice on the south of 
Franz Joseph’s Land is impenetrable , that the drift of the ship in 
the ice was in no way awing to the Gulf Stream, and that he still 
adheres to the opinion that much valuable exploratory work can 
be done towards the east, with the Siberian coast as a basis of 
operations. Lieut Payer believes that the nearest road to the 
pole is that by which the English Arctic Lxpedition is to go— 
Smith s Sound 

The Daily Telegt iph of Monday contains a long letter giving 
a very interesting account of Zanzibar, from Mr H M Stanley, 
the leader of the expedition sent out by that jmper in conjunction 
with the New York Herald Another is to follow giving a 
lescriptlon of the preparations for Stanley's long African march 
of discovery, and the detailed plans of route. This expedition 
is exceedingly creditable to the two papers, and it is a hopefa f 
sign that a dally journal finds it answer to fill its columns with 
such healthy excitement 

A communication from her Majesty s ship Sent states that 
a monument has been erected on one of the islands of the 
Pacific to the memory of Captain Cook, who was killed by the 
natives of Owhyhee, ninety-five yean ago. The monument is on 
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obelisk 25 It high, tad mountad so a be*e 8 tt square It is of 
concrete, and bean the following inscription t—“In memory of 
the great circumnavigator, Captain Jams* Cook, R N , who die* 
covered these islands on the 18th of January, A.r> 1778, and 
fell near this spot on the 14th of February, ad 1779. This 
monument was erected in November, A.D. 1874, by some of his 
fellow-countrymen. ” It is erected on a suitable spot, about 100 
yards from the rock on which the captain fell 

M Leverrier, having finished with his tables of the 
Planet Neptune, will resume the duties of an active ob¬ 
server For 1875 will superintend personally the service 
of meridian obsovabons at the Observatory of Fans, at the 
same time fulfilling all the duties of director of the establishment. 
M Loewy will have the care of the special determinations of 
longitudes. These arrangements have been proposed by the 
Council of the Observatory to the Ministry, and will be no doubt 
approved of 

The process of polishing the lens of the mirror of the great 
telescope is going on at the French National Observatory by 
M Martin The diameter of the lens is iso centimetres, and 
the polisher is a disc of 40 centimetres. The number of men 
engaged on the polishing is six They are obliged to stop fre¬ 
quently on account of the great weight of the polisher An ob¬ 
server placed on the top of the Observatory, at a distance equal 
to half the focal distance, superintends the polishing process, 
watching if the image of a light which is placed in a proper 
position is reflected with sufficient exactness by the minor 
below 

The weather being very cold m Pons, and heavy falls of snow 
haring taken pi ice, M Oast on Tissandier has token advantage 
of the opportunity to make a senes of most interesting observe 
tlons on the dust which snow appropriates during its passage 
through the atmosphere The results will be sent very shortly 
to the French Institute 

On Thursday December 17 at ten P M , a magnificent 
falling star was observed m Pans Its track was to be seen for 
more than a minute. A correspondent, Mr J II A Jenner, 
wnung from Lewes, states that “on Thursday evening, the 
17th nut, at 10 30, a very fine meteor was seen here It 
travelled from north to south at a seemingly very law eleva 
tion, and though the moon was sinning brightly, it was «t 
very brilliant object, bring several time* the brightness of 
Sirius. Its colour was yellowish, and it left a long but not very 
persistent bluish white train. Had the night been dark, it must 
have been a vciy splendid object. The point or disappearance 
was hidden from my sight by houses, but there was no noise 
attending it.” 

Two student* of Girton College have been examined in the 
Cambridge Natural Science Tripos. Miss Kingsland, daughter 
of the Rev N Kingsland, Congregational lit minister, Bradford, 
pamed equal to second class, and has been appointed assistant 
lecturer in Natural Science and Mathematics at Girton College. 
The other, Misa Dove, daughter of the Rev J Dove, vicar of 
Cowbit, Lincolnshire, would have been entitled to the ordinary 
degree, and has been appointed to an assistant mistress-ship at 
Cheltenham Ladles’ College, with a special view to teaching 
physiology These ladies passed the vtvd voce examination, and 
also in physiology and chemistry 

Dk. J G M'Kkndrick recently commenced m Edinburgh a 
aeries of lectures to ladies on Physiology, at which vre are 
pleased to hear there u an attendance already of seventy-one 
ladies. 

The Lourium mines in Greece have given rise to a new difficulty 

not of a diplomatic, but of a botanical nature. Seeds which 
had been boned a mid s t the remains of old explorations lor 2,000 
years, on being exposed to the air hare undergone die usual 


process of ger mi na tion , See. These belong to the genus giauetum, 
but the species seems quite lost 

The Telegraphic Journal for December 15 contains a figure 
and description of a most ingenious self regulating electric lamp, 
by Siemens and Halike. This lamp is of very simple construc¬ 
tion, and is stated to regulate Itself with great accuracy It is 
capable of being used either with a current of single direction or 
with the alternating current produced by certain magneto-electric 
machines 

Wl have before us a Belgian Governmental publication iq 
the Bulletin dt la FMeralUn da SocUth et Horticulture do 
Belgujut, for 1873. The volume contains biographies and por¬ 
traits of eminent Belgian horticulturists recently deceased. A 
numbeT of papers are printed in it, chiefly connected with 
Belgian horticulture , and it is supplemented by a list of all 
persons holding official botanical posts throughout the world. 

Lieut Covder, R E , the officer In charge or the Palestine 
Survey Expedition, reports important discoveries of ruins 
in the hill country of Judah, which ho proposes to identify 
with some of the lost Biblical cities and sites. He has been 
also engaged in a search for the limits of the Levitlcal towns, 
hoping to find some inscription or monument similar to that 
which rewarded M Ganneau at the city of Gexer He 
has not found any Hebrew inscriptions, but appears to have 
discovered boundary stones which may prove to be the ancient 
I^vitical landmarks. Lieut Conder promises to make a survey 
of Mr Henry Maudsley 1 ! recent discoveries on Mount Zion for 
the Committee of the Palestine Exploration Fund. 

The report is to hand of Prof Powell on the Survey 
of the Colorado of the West, dated Smithsonian Institu¬ 
tion, Washington, D C, April 30, 1874. This survey was 
placed under the direction of the Smithsonian Institution by 
Congress. The region embraced in the survey is one of the most 
interesting in a geological point of view, in the world The 
Colorado of the West and its tributaries traverse a senes of 
remarkable chasms, in some instances of more than a mile in 
depth below the general surface of the region, presenting in 
several places, at one new, sections of the greater number of 
the known geological formations of America. In the report a 
general summary is given of the entire work. It exhibits a 
great amount of labour, and a senes of results, not only of im¬ 
portance to science, but also to a knowledge of the country in 
its relations to agriculture and mineralogy The report embrace* 
a statement of what has been accomplished m the way of, first, 
Topography, as based on triangulation, including a description of 
the arable valleys, the supply of water, the extent of timber and 
of pasture land , second, Geology, including economic mineralo 
gleal products, such as coal, salt, and other minerals, third. 
Ethnology, compnsing tnbes, political organisation, languages, 
manner*, customs, mythology, postry, arts, &c. , fourth, 
Natural History, including mammals, birds, reptiles, insects, 
and plants. 

Some tune since we Intimated in Nature that the enter 
prising Tyneside Naturalists’ Field Club had resolved to cata 
logue all the remarkable trees in the extensive district which it 
works. The paragraph referred to has, we are glad to see, been 
the meant of originating a similar enterprise in America The 
New England Society of Orange, New Jersey, has issued the 
first of a series of publication*, under the name of the “ Pa W t 
Portfolio,” giving a history and description of the notable tress 
in it* locality, accompanied by beautifully executed photo- 
engravings. The first number contains the "Valley Oak” 
(Quercusalhu), the “ Hillyer Elm ” [Ulmus amerieana), and the 
“ Harrison Buttonwood (Platanui occuUntaUi) Dr Babbit, 
after whom the PortfoHo is named, was the first to set oat shade- 
trees in Orange. 
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Pftor. Buckley, btate Geologist of Texts, mu published » 
synopsis of the work done under hi* auspioet daring the put 
mm, and remark* that fifty-four count!** hare been Tinted by 
himself and assistants. The remit* of hi* investigations show 
that Texu hu vast deposits of iron and coal, of much greater 
extent than had been anticipated Both are of excellent quality, 
and In some cam they occur near together He hu aim found 
an abundance of salt, gypsum, and a wide range of copper 
ore*. Other valuable mineral* are roofing slate, marble, soap¬ 
stone^ Ac. 

The Engineer Department of the United States Army hu 
issued a “ Catalogue of Plants collected in the yeari 1871, 
1873, and 1873, with Descriptions of New Species ’ This 1* a 
portion of a senes of publications bronght out under the same 
auspices, being a report of geographical and geological explora- 
tiona and surreys west of the 100th meridian, under the charge 
of First lieutenant G M Wheeler 
Wx are pleased to leant from the “Tenth Report of the 
Board for the Protection of the Abongines in the Colony of 
Victoria,” that the condition of the aborigines from the founda 
tion of the colony wu never so prosperous as at the present time 
Very successful experiments at hop-growing have been made in 
some of the distncts allotted to the native*, who take kindly to 
the light and comparatively well paid work The cultivation of 
hops will be extended to other districts. Considerable success 
hu also been attained In the education of the children 
PR John Dowson hu sent us two pamphlets of which he is 
the author “ Thoughts, Philosophical and Medical, selected 
from the Works of Francis Bacon,” and “ A Sketch of the Ijfie 
and Works of Erasmus Darwin, MD,i R.S ” H K Lewis, 
Gower Street, is the publiiher 

The Quarterly Journal of the Meteorological Society, just 
issued, contains a number of papers read during the hut session 
of the Society, abstracts of most of which have appeared in 
these pages 

The “Proceedings of the Belfast Natural History and Phdo 
sophical Society” for 1872 3 4 have been publubed Among 
tho papers of scientific interest are the President a (Mr J J 
Murphy’s) addresses, “On Cosmological Science,” and “On 
the present state of the Darwinian Controversy, " Prof 
Everett “On Mirage,” published in Nature, to) xi p 49, 
“On some New Methods of Chemical Analysis," by Prof. 
Hodges, “On the Solar Spots,” by Mr Murphy] “On 
Rainbow, Halos,and Corona;, ‘ by Prof Purser, “On Under 
ground Temperature,” by Prof. Everett, “ On the Origin and 
Metamorphoses of Insects," by Mr Murphy, “OntheCompo 
titlon of an Inflammable Gas issuing from below the Silt bed m 
Belfut,” by Dr Andrews, F It S 

We have received two reprints from the “ Proceedings ’ of the 
Liverpool Geological Society, 1873 74 “ The Mctamorphic 

Rocks of the Malvern Range and the Strata derived from them, ’ 
by Dr G Ricketts, F G S , and “Tidal Action a* a Geological 
Cause," by Mr T Mellard Reade, CE..FGS 
It is gratifying to see, from the Seventh Annual Report of 
the Eastbonrne Natural History Society, that the Society is, on 
the whole, in a flourishing condition It is doing very sstisfac 
tory work in the collection and arrangement of the fauns and 
flora of its district 

The additions to the Zoological Society’s Gardens daring the 
past week include a Peregrine Falcon (Falco feregrtnus), Euro 
peon, presented by Mr A F Ross; n Campbell’s Monkey 
(Cereofi/hecut etm/M/i) from West Africa, purchased, and 
eight Cana di an B ea r ers (Castor canedentii) from North America, 
deposited. 


THE ROYAL SOCIETY MEDALS 
WE have already announced tha names of those to whom the 
Royal Society Medals have been awarded, the following 
is the official account of the presentation by the Vice-PieaidsK 
and Treasurer, Mr Spottiswoode, at the Anniversary Meeting 
on the 30th ult. 1— 

The Copley Medal has been awarded to Prof Lotus Pasteur, 
one of our foreign members, “ for his researches on Fermenta¬ 
tion and on Pebnne ” 

Prof Pasteur 1 ! researches on fermentation consist essentially 
of two parts the first part, in which he enters exhaustively 
into the examination of the products formed m this process, and 
the second, in which he takes up the question of the cauae of 
fermentation 

Previous observers had noticed the production, in solutions of 
sugar which had been fermented, of substances other than the 
two commonly recognised, alcohol and carbonic acid, but it 
remained for Pasteur to show which were essential and which 
were occasional products. In the series of able papen con¬ 
tributed to the tommies Am Jut and to the Atnutlts Jt Uitmie et 
dt Physique, he proved conclusively that succinic acid and glyce¬ 
rine were always iound in fermented solutions of sugar, while 
lactic acul and acetic acid, although occasionally present, were 
not always so Ho also showed that, in addition to theie sub¬ 
stances, a part of the sugar was converted into cellulose and fat 

1 he study of the products formed during fermentation opened 
the way to the second part of the research, viz., the cause of 
fermentation 

It hod been found that certain solutions, when exposed to the 
air, soon became full of living organisms, and Pasteur’s experl 
raents led him to support the view that these organisms ongi 
noted from the presence of germs floating in the air He found 
that no living organisms were developed ll care were taken to 
destroy completely all those which might I c present in the 
solution, and if the solutions were then carefully sealed up free 
from air Nor was it necessary to exclude the air, provided that 
pure air, free from germs, were admitted. By passing ihe air 
through red hot lubes or through gun cotton before reaching the 
solution*, he found that the development of organisms, in such 
boded solutions, did not take place. An 1 xccption to tills was 
noticed in the case of milk, which required to be heated lo a 
higher temperature than the boiling-point of water at atmo¬ 
spheric pressure Pasteur showed that this was connected with 
the aikabne reaction of milk, for m all cases m which the de¬ 
velopment of life was prevented by heating to the boiling point 
of water, the solutions had a faintly acid reaction but that when 
this was neutralised by carbonate of lime, tbe solution! then 
behaved like milk. 

Prof Pasteur also examined the gun cotton through which the 
air had been passed , and be found, among other things, certain 
cells to which he attributed the power of causing the growth of 
organisms in solutions. By sowing some of these cells in sola 
liuns which previously had remained clear, and finding that such 
solutions speedily became turbid from the growth of Iiv ng 
organism*, it was proved that the air which had passed through 
the gun cotton had lost its property of causing the development 
of lie in solutions, because tbe germs which the air contained 
Imd been stopped by the gun-cotton 

Tbe result of the second part of the research may be thus 
summed up — 

1 No organisms arc developed in solutions if care lie taken 
lo prevent llie possibility of the presence of germs 

2 Ibis negative result docs nut depend ujkjii the exclusion of 
oxygen 

3. Ihe matter separated from ordinary air is competent to 
develop organisms m solutions which previously had remained 
unchanged. 

Not less important wen. the results of Pasteur s experiments 
respecting the chemical functioux of the ferment 

It bad been held that the entire ferment was m a state of 
putrefactive decomposition, and induced a similar decomposition 
m the sugar with which it was in contact. 

In corroboration of this view, it was stated that amiuonu (a 
product of tbe decomposition of albuminous substances such as 
those present in the ferment) is always found in liquids which 
are undergoing fermentation. 

Pasteur proved that the ammonia in fermenting liquids dimi 
rushes m quantity in proportion os the process advances, and 
that the yeast cells increase and grow while forming complex 
albuminous substance* at the expense of the ammonia and other 
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aliment* which are applied to ft. II* found that, in addition to 
ammonia and sugar, the cell* require mineral substances, such u 
phosphate* and other constituents, Rich u are present m the 
onanism of every healthy and growing yeast-celL 

In short, he proved that those condition* which are most 
favourable to the healthy growth and development of the yeast 
cells are most conducive to the progress of fermentation, and 
that fermentation is impeded or arrested by those influence* 
which check the growth or destroy the vitality of the cell 

The above results are but samples of the fruits of Pasteur’s 
long series of resea r c h es in this subject Many and many an 
able investigator had worked in the tame field t and such were 
the difficulties they encountered, that Dumas himself recoin 
mended Pasteur not to waste his, time in working at so hopeless 
a subject. 

To the biologist, two of Pasteur’s researches are of very great 
interest and Importance He has shown that fungi find all the 
materials needed for them nutrition and growth m water con 
taining an ammonia salt and certain mineral constituents, and 
devoid of any nJtrogemsed organic matter, and be has proved 
that all the phenomena presented by the destructive silkworm 
epidemic, the ptbrtnt feven the singular fact that it is heredi¬ 
tarily transmitted through the female, and not through the male), 
are to be explained by the presence of a parasitic organism in 
the diseased caterpillars. 

The medal was received for Prof Pasteur by the Foreign 
Secretary of the Society 

The Rumford Medal has been awarded to Mr J Norman 
Lockyer, F R. S , “ for his Spectroscopic Researches on the Sun 
and on the Chemical Elements.” 

Mr Lockyer has long been engaged in spectroscopic researches 
on the sun His first observations were directed to a scrutiny of 
fhe spectrum of sun spots os compared with that of the general 
surface, with a view to bring evidence to decide between two 
rival theories respecting their formation 111 the course of the 
paper in which his first observations were described, and which 
was read before the Royal Society on November 15th, 1866, he 
asks, ‘May not the spectroscope afford us evidence of the ex 
istence of the ‘ red flames which total eclipses have revealed to 
us in the sun s atmosphere although they escape all other modes 
of examination at other times? 

The spectroscope he then employed proved to be of insufficient 
dispersive power for his researches, and he was induced to apply 
to the Government-Grant Committee of the Royal Society for 
aid to construct one of greater power This aid was accorded, 
and the instrument was delivered, though not quite complete, on 
the 16th of October, 1868. On the 20th his efforts were crowned 
by the detection of a solar prominence by means of the bright 
lines exhibited in his spectrum. An account of this discovery 
was immediately communicated to the Royal Society and to the 
French Academy of Sciences. 

Meanwhile had occurred the total solar eclipse of August 18th, 
1868, to observe which various parlies had gone out armed with 
suitable instruments, and especially with spectroscopes, for de¬ 
termining the character of the hitherto unknown spectrum of the 
prominences, and the first fruits of their labours had reached 
Europe, showing that the spectrum in question is one of bright 
lines. It occurred to M Janssen, who had observed with 
eminent success the spectrum of the prominences during the 
eclipse, that the some mode of observation might enable one to 
detect them at any time, and he saw them in this maimer the 
very next day 1 he first account of this discovery, which was 
sent by post, did not, however, reach the brunch Academy until 
a few days after the communication of Mr Lockyerts notice , so 
that nothing interferes with the perfect independence with which 
these two pnysicists established the possibility of detecting the 
prominences at any time. 

A discovery like this opened up a new field of research, which 
Mr Lockyer was not backward in exploring One of the first 
fruits of the application of the method was the discovery of « 
continuous luminous gaseous envelope to the sun, which he calls 
the chromosphere, of which the prominences are merely local 
aggregations. Evidence was further obtained of gigantic con 
vulskms at the surface of the sun, which were revealed by slight 
alterations of refrangibUlty in the lines, observed in a manner 
similar to that in which Mr Hoggin* had determined the relative 
velocity of approach or recess ot the Earth and Sirius. 

The interpretation of spectroscopic solar phenomena required 
a re-examination in several respects of the spectroscopic features 
of artificial source* of light Among these researches special 
mention must be made of Mr Lockyer 1 classification of the lines 


due to the metals of the etoetrode* between which an Induction 
discharge was passed, according to their “length,” L/,, the dis¬ 
tance from the electrodes to which they could respectively bo 
traced This led to the explanation of various apparent anoma¬ 
lies as to the presence or absence of certain dork lines in the 
solar spectrum, and to the detection of additional element* in the 
sun, especially potassium, an element which, though so common 
on the earth and so easily detected by spectral analysis, had not 
previously been proved to exist in the sun, because the attention 
of observers had been turned in a wrong direction, a* was shown 
by these researches. 

Nor was it only in relation to tolar physics that these re¬ 
searches bore fruit They led to a fuanmattvt determination in 
many cases, by means of the spectroscope, of the proportion of 
the constituents in an alloy, and afforded new evidence of the 
extent to which impurities are present even in substances deemed 
chemically pure. 

The medal was received by Mr Lockyer 

A Royal Medal has been awarded to Mr Henry Clifton Sorby, 
F R.S , “ for his researches on slaty cleavage and on the minnte 
structure of minerals and rocks, for the construction of the 
Micro-Spectroscope, and far his researches on colouring- 
matter* h 

The principal grounds on which Mr Sorby’t claims to a Royal 
Medal rest are the following — 

1 Hu long-continued study, and his snccessfol application ot 
the microscope to the solution of problems in petrology 

a. Hu employment of the prism in conjunction with the 
microscope for the analysis of the colours transmitted by sub¬ 
stances, as well organic as inorganic. 

Though Mr Sorby s labours during the last ten years have 
been more particularly devoted to observations of the latter class, 
his work, extending over a period that commenced in 1849, is 
represented in the Catalogue of Scientific Papers (limited by the 
year 1863) by no less than forty-seven memoirs. Among the 
more remarkable ol these must be mentioned the reports to the 
British Association and the contributions to the Philosophical 
Afaqauue (1853, 1856, 1857) in which he grappled with the 
subje l of slaty cleavage, and helped to establuh the explanation 
that cleavage was the result of greater relative condensation ot 
the material In a direction perpendicular to the cleavage, due in 
the case of rocks to mechanical compression in that direction— 
an idea that met with immediate illustration from other expert 
men tali sis. 

His memoir! on the temperatures and pressures at which 
certain rocks and minerals were formed (in the Geological 
Society’s Journal, 1838), founded on the relative volume of the 
liquid and vacuous portions of microscopic hollows, or, again, on 
the character of microscopic substances mingled with the mineral 
matter he investigated, convinced the geologist that he had to 
take into account the action of water under high pressures and at 
high temperatures m explaining the formation of granitoid rocks. 
And the refinement of the methods that Mr Sorby employed 
for making his rock sections at Sheffield has made those methods 
the models sought after by the now large school of Continental 
and English microscopic petrologists. 

His applications oi spectroscopic methods to the microscope 
fall more strictly within the limit of ten years, as they have been 
worked out since 1867, when Mr Sorby first described bis adap 
ration of the spectroscope to the microscope, as earned out by 
Mr Browning 

The observations he has made with this instrument, and gene¬ 
rally by combining optical examination with the use of chemical 
reagents, have extended over a very wide range—such as the 
recognition of blood stains, of adulteration in wine, the means 
of discriminating among the compounds of certain of the metals, 
chiefly of urconiom, Uranium, and uranium, by the mid of blow¬ 
pipe beads—and finally to the elucidation, to a considerable 
extent, of the causes of the complexity in the tints exhibited by 
plants in the different stages ot development of their annual 
foliage and flowers. 

These are only some of the more important of Mr Sorby 1 * 
contributions to science, and they are characterised by an un¬ 
tiring application of the method* of experimental research to a 
grew variety of subjects suggested by a very ingenious and active 
mtnd 

The medal was received bv Mr Sorbv 

A Royal Medal his been awarded to ProC William Crawford 
Williamson, F R.S , “for his contributions to Zoology and 
Palaeontology, and especially for his investigation into the (tree- 
tare of the toesil plants of the coat measures,” 
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Prof. waUanttOb’i contribution* to bio lo g i ca l setose wen 
commenced forty yean ago, and embrace investigations into the 
t inctur e of the FonuninSera, the Rotalera, the tcalee and bone* 
of fishes, and the feted plants of the Carboniferous and Oolitic 
periods, these comprise works of neat merit and nine, not 
only on account of their accuracy and the extent and novelty of 
the observations which they contain, but by reason of the 
breadth of view and the phdoto'phical spirit which pervade 


His labours in Vegetable Palaeontology are above all remark 
able, being alike laborious, searching and productive of lm 
portent results. These are embodied in six contributions (of 
which the last will soon appear) to the Philosophical Transac 
tioni upon the organisation of the food plants of the coal 
measures—end one on the restoration of a Cycadeous tree (Zamta 
gt&u) from the Yorkshire Oolite, published in the Transactions 
of the Unnean Society These are not only models of laborious 
research and exact description, but they are illustrated by more 
than fifty plates, devoted to microscopic analyses of vegetable 
tissues, obtained by making transparent slices of the fossils. 
Both the slices and the drawings are made by Prof Williamson 
himself, who thus, to his reputation as a biologist, unites those 
of an accomplished artist and a skilful lapidaiy, qualifications 
winch should be named along with those for which the medal is 
awarded, because no unscientific lapidsry could have obtained 
equally illustrative sections, and no common artist could have 
depicted them with equal exactitude. The more important 
results thus obtained refer to the structure, affinities, and repro¬ 
ductive organs of Catamites and its allies, to Lepidodendron, 
Slgillaria, Lepldostrobus, Asterophyllites, and to other genera 
of the Carboniferous epoch 

In addition to these contributions to the history of previously 
known genera of that epoch. Prof Williamson has been able to 
show, on the one hand, that groups of now living plants which 
were not previously supposed to have a great geological anti 
quity, actually nourished during the Carboniferous period, and, 
on the other, that plants of that period which had been previously 
referred with confidence to groups now living, have in reality 
other and widely different affinities. 

The medal was received by Prof Williamson 
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SCIENTIFIC SERIALS 
Aslnmomucht Nachruhten , No. 2014.—In this number 
appear some interesting observations made by Nicolaus V 
Konkoly on the spectium of meteorites borne 130 of the August 
meteors were examined, and it was observed that the nucleus 
gave a continuous spectrum the apparent colour of the naked 
eye predominating in the spectrum. '1 he tail of the yellow meteors 
gave the sodium lines only, the green one gave magnesium lines, 
and the red ones strontium or lithium. The sodium lines were 
some of the larger meteors the author suspects 
m is present —1‘nutkra observations of Coggia s 

_„_ rj Argelander and by Tebbult, ot the Windsor 

Observatory, N S Wales.—Dr Klelm writes objecting to the 
explanation of variation of brightness of Jupiter s moons during 
transit, given by Hen 3 Alexander —Dr Luther gives position 
observations of lcilho (118) and elements of Dande (61) —Ihe 
elements of Borrelly s comet ate given by Griitzmacher, and those 
of Sylvia by Tieljen.—F Anderson sends an opposition ephe 
mens of the planet Undine for November and December —Prof 
Spoerar gives observations of sun spots and protuberances and 
observations of the occupation of Venus by the moon, taken at 
Kiel, an given. 

ZtUtckrift dtr Ottttrrachtsckm CeuUukaftfur Mrtaroiogu — 
Dec. t —In an article on the non periodic movements of the 
barometer and the banc wmdrose, Dr Koppen, taking Into 
lidcratkm the almost constant cyclonic movement of the 1 
Europe, asks how it is, while gradients are steepest with — 
and sooth west winds, that when the barometer is observed 
at equal distswocs round a minimum centre, it is not found to be 
higMitvriien the south-qnst wind is blowing The mean height 
of the barometer Is on the contrary considerably higher with 
north and east winds. The explanation lie* in the difference 
between northern and southern Europe with respect to the 
magnitude of non periodic oscillations of the barometer 
—The few preeaure in the north and north west during the 
prevalsoce of south-west winds is not compensated by an ade¬ 
quately high p res en t * in the south end south-east Air flows 


‘ over a huge space without ca usin g high 

Similarly, but conversely, with north and east winds. 

-_ the “ Kleiner* Mittheilnngen " we have a notice of 

Prof Dove’s article on cool Mays after mild Januarys, published 
in the magazine of the Be rim Academy Herr Dove regards as 
proved a tendency to low temperatures in spring after warm winters, 
it appears that a mild January it generally followed in the 
interior of continents by a mild Mar, on the north and east 
coasts by a cool May, on the Atlantic Ocean again by a May 
milder than usual. 


SOCIETIES AND ACADEMIES 

London 

Royal Society, Dec. 10.—" On the Development of the 
Teeth of the Newt the Frog, and certain Lizards, and on the 
Structure and Development of the Teeth of Ophidia. By 
Charles j Tomes, M A 

The description* given by Arnold and Goodsir of the develop¬ 
ment of the human teeth have been already demonstrated to be 
in material respects inaccurate as applied to man and other Mam¬ 
malia and the present paper shows that the accounts propounded 
by Prot Owen, of the process in Batrachia and Reptilia, which 
are practically an extension of the theories of Goodsir to these 
classes are even more at variance with the facts of the case. 

There 11 in no Batrachian or Reptile any open groove or fissure 
(■ primitive dental groove ), there are, at no period of develop¬ 
ment, free papillae, consequently the whole process of “ encap¬ 
sulation has not any existence, but is purely hypothetical. 
Prom first to last the whole procesa of tooth development takes 
place in solid tissue, beneath an even and unbroken surface, 
with which, however, the young tooth sacs have a connection 
through a band of epithelial cells. The first process is a dip. 
ping down of a narrow process of the oral epithelium, the ex 
tremity of which, after it has penetrated in some, as the snake, 
to a great depth, becomes dilated, and is transformed into the 
enamel organ , and this is the case whether a recognisable coat 
of enamel is or is not to be found on the perfect tooth. Subse¬ 
quently to the dipping in of the band of epithelium and con 
comitantly with the dilatation of its end, a dentine pulp is formed 
opposite to it This may consulate the entire tooth sac, which 
is then wholly cellular, as in the newt, or it may go on further 
to the formation of a connective tissue tooth capsule. The ex 
ternal thin structureless coating of the teeth of Ophidia is derived 
from an u nmi s l a k ca b le enamel organ, developed as above de¬ 
scribed it is therefore enamel, and not cementum, as it 11 deno¬ 
minated by l’rof Owen The succession^ tooth sacs, very 
numerous in the snakes, ate located in a sort of capsule this 
character, peculiar to the Ophidia, and most marked in the lower 
jaw, is of obvious service during the extreme dilatation which 
the mouth undergoes, as is also the tortuosity of the 1 recess 
of epithelium, before it reaches the collection of tooth sacs. 
The epithelial band may be traced winding by the side of the 
older tooth sacs till it reaches the position of die youngest, where 
it ends in a ctecul extremity, to be transformed into the enamel 
organ next developed In fine, the stages of open groove, free 
papilla:, and encapsulation of the same have no existence what 
ever in Batrachia and Reptilia, their existence having been 
previously disproved in Mammalia. 

“ Experiments showing the Paramagnetic condition of Artena 
Blood, as compared with the Diamagnetic condition of Venous 
Blood. By Richard C. Shettle, M D 

The experiments consist in suspending between the poles of a 
powerful electro magnet arterial blood, hermetically sealed in a 
gloss tube, m a medium of venous blood, and venous blood In 
the same tube, previously well emptied of its contents. In a 
medium of arterial Mood, care being taken to avoid as far as 
possible toy exposure of the blood to the atmosphere, thus 
preventing any alteration in Us physical characteristic* a* regards 
the gases which it contains. 

In the former of the two cases the testing tube was found to 
take an axial, and in the latter an equatorial position 

Dec 17 —“Note on the Vertical Distribution of Tempera 
tort in the Ocean By J V Buchanan, chemist on board 
H M S CkalitHgtr Communicated by Prof A. W Williamson, 
For Sec. R.S. 

From newspapers and other reports which have been received 
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by late malls, it appear* that tha distribution of temperature t# 
the ocean u occupying the attention of a certain portion of the 
acuntific public, and even giving nee to co n sidera ble dtwnenoa. 
The obaervatume made on board this ship, and mom eepecfally 
m the Atlantic, have funuihed.tb* greater part of the maternal 
on which the various speculation! hare been founaed It appears 
to me that one point suggested by these observations has not 
received sufficient attention from those who have wntten and 
spoken on the subject—I mean the effect of the changing seasons 
on sea water Consider the stats of the water at and near the 
surface of the ocean, somewhere not m the tropics. To be more 
precise let us suppose that we have taken up our position in the 
middle of the North Atlantic, somewhere about the 30th 
parallel This part of the ocean is not vexed with currents, and 
affords the best possible field for the observation of the pheno 
menon in question The whole ocean enclosed by the 2nth 
and aoth parallels of north latitude, and the meridians of 30* 
and 00° west longitude, forms one oceanic lake, not affected by 
the perturbing influence of currents or of land, and where, 
therefore, the true effect of differences of atmospheric tempera 
turn on the waters of the ocean may be most advantageously 
studied let us assume the winter temperature of the surface 
water to be 6o* P and the summer temperature to be 70° h If 
we start from midwinter, we find that as summer approaches, 
the lurface water must get gradually wanner, and that the tern 
peraturs of the layers below the surface must decrease at a very 
rapid rate, until the stratum of winter temperature, or 60* F , is 
reached, in the language of the no thermal charts, the isothermal 
line for degrees between W F (if we suppose that we have 
arrived at midsummer) and Co’ F open out or increase their dis 
tnnee from each other as the depth i n cr ea s es Let us now con 
aider the conditions after the summer heat has begun to waver 
During the whole period of heating, the water, from its increasing 
temperature, has been always becoming lighter, so that heat 
communication by convection with the water below has been 
entirely su pended during the whole period The heating of the 
surf-ice water has, however, hal another effect, besides increasing 
its volume , it has by evaporation, rendered it denser than it 
was before, at the same temperature Keeping in view this 
double effect of the summer heat upon the surface water, let us 
consider the effect of the winter cold upon it 1 he superficial 
water having assumed the atmospheric temperature of say, 60° 
F, will sink through the warmer water below u, untd it reaches 
the stratum of water having the same temperature as itself 
Arrived here, however, although it has the same temperature os 
the surrounding water, the two are no longer in equilibrium, for 
the water which has come from the surface has a greater density 
than that below at the same temperature It will therefore not 
be arrested at the stratum of the same temperature, as would 
have been the case with fresh water but it will continue to sink, 
carrying of course its higher temperature with it, and distributing 
it among the lower layers of colder water At the end of the 
Winter, theiefore and just before the summer heating recam 
mences, we shall have at the surface a more or less thick stratum 
of water having a nearly uniform temperature of 60° F , and 
below this the temperature decreasing at a considerable, but less 
rapid rate, than at the termination of the summer heating If 
we distinguish between turfaee water , the temperature of which 
rises with the atmospheric temperature, following thus, in dime 
lion at least, the variation of the seasons, and tub turjaet water, 
or the stratum immediately below it, we have for the Utter the 
(at first sight) paradoxical effect of summer cooling and winter 
heating The effect of this agency is to diffuse the same heat to 
a greater depth in the ocean, the greater the yearly range of 
atmospheric temperature at the surface. This effect 11 well shown 
In the chart of isothermal*, on a vertical section between Madeira 
and a position in lat 3*8 N, long 14*49' W 1 ha Isothermal 
line for 43° F rises from a depth of 740 fathoms at Madeira, to 
240 fathoms at the above mentioned position * In equatorial 
regions there is hardly any variation in the surface temperature 
ofthe tea, consequently, we find cold water very close to the 
surface all along the line On referring to the temperature sec 
boo between the position lat 3 I N , long 14* 49 W , and 
St Paul s rocks, it will be seen that, with a surface temperature 
of from 75* 1> to 79* P , wa er at 55* I is reached at distances 
of less than too fathoms from the surface Midway between the 
Aaores and Bermuda, with a surface temperature of 70* F, 

jh« su b ject of tome s b y Pr Urj to w, and .nit ao doubt bars Uws pub- 



it is only at a depth of 4&0 fst heu m that we rsach water e t 

if f 

The above theory of vertical diffiwon ef temperature iu dm 
ocean, owing to convection brought about by tba yearly range of 
temperature at the surface, presupposes umt (at least In reguw* 
when the range Is conside r able, and where the great vertical 
diffusion of beat hi quatboo 1* oberved) the slightly concentrated 
water, desce n d to g from the surface as the winter approach*, 
doe* not meet water of greater density at the same temperature 
than its own Unfortunately the determination of the specific 
gravity of water below the surface is much less simple than that 
of the temperature For although w* havo an instrument which 
gives, within any required degree of accuracy, the density of the 
water at any depth in exactly the same way as the thermometer 
gives its temperature, the results of the observations ate com 
posed of three factors, which depend on the temperature, the 
pressure, and the tahtuty By sending down a thermometer 
along with It w* might clear the result for temperature, by 
noting the depth we might clear for pressure, but the result so 
cleared would nodrepresent the salinity of the water at the depth 
in question, but the avenge excess of salinity of the column of 
water above It, over or under the mean salinity assumed for sea 
water, in the calculation of the pressure exercised by a column 
of it There remains, therefore, nothing for it but to fetch a 
•ample of water from each depth, ana determine Its specific 
gravity on board As this is an operation which takes up some 
time, the number of "serial specific gravity determinations Is 
comparatively (stall 

The following ore the remits of two which were obtained on 
the voyage between Bermuda and the Asore* The results show 
the specific gravity at 60° F that of water at 39’ 2 F being 
taken as unity 

I was taken on June 18, 1873, in lat 35° 7 N, long 

lUwas taken on June 24, 1873, m lat 38° 3 N , long 
39° 19 W 

Tor comparison 1 give one equatorial and one South Atlantic 
“ serial specific gravity determination 

III was taken on Aag 21, 1873, m lot. 3° 8 N , long 14° 
49 W 

IV was taken on Oct 3, 1873, m lat 15 S , long 32° 
56 W 


From the figures in the Table it will be seen that in that part 
of the ocean the specific gravity of the water in summer decreases 
from the surface downwsuds As a rule it attains an inferior 
limit at a depth of from 400 to 500 fathoms, which it p r e s erve s 
to the bottom In those latitudes, therefore, the stratum of 
intermixture extends down to 500 fathoms j and this may be 
•aid also to be the depth to which the sun’s influence at the sur¬ 
face penetrates The results in column III show the eunous 

anywater below it, and that under 8 au^art^al^raeT Ihe 
position of this sounding wss peculiar, inasmuch as it was within 
IiM of separation between tbs Guinea and the equatorial cur¬ 
rent* All along the equatorial section the water at jo and 100 
fathoms was found to b* sp ecifi ca ll y heavier than either at tha 
surface or that at greater depths All along the equator, how* 
ever, a curr ent runs wuh great velocity, and I have invariably 
observed that strong surface-currents introduce considerable ura 
nlantMB into the specific gravity of the water a*r the surface. 
The effect of the greater specific gravity at 100 fathoms cooepse*^ 
ofeouaa, within naByrarly rang* of tamperatwe,sew? 
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_ _a return, in the southern hemisphere, to ft state of 

things similar to that which obtains in the North Atlantic. 

We have seen that the effect of climate in equatorial regions 
is to sender the sub-surface water much colder than it is in tem 


nder the sub-surface water much colder than it is in tem 1 »*» *" “•» one another, he observes, that though he had 

regions, let us consider what would be the effect ofTW- / them kck a bee which had smeated herself in 


polar climate on the sea water It must be observed that_ 

effect of the etmaepheric temperature on the sea is determined 
by 4>e temperature assumed by the surface-water j now the 
lowest temperature which surface water can attain is its freestng 
point As the temperature of the air when the CMltnger was 
beyond the 60th parallel waa almost constantly below 33° F , 
fretting roust go on to a very great extent in winter, and the 
effect of freezing such water is, in the end, similar to that of 
evaporating It, It is separated into lighter ice, and denser 
mother-liquor, which sinks, leaving ice on the surface. This ice 
t found to be a mixture . and on determining the melting point 
of some in crystals, which had formed m a bucketful of sea-water, 
I found it began to melt at 29 5* F , the water produced by It 
being almost fresh, in comparison with sea-water The lowest 
tsmperoture of surface-water registered was 37’ F , this happened 
on two occasions, but was quite exceptional, the usual surface- 
temperature varying from 32 to 34° F At this temperature a 
sensible quantity of ice would melt, giving very light surface 
water On two occasions the specif c gravity of the surface water 
waa found between 1 02400 and 1x1241a The specific gravity 
increased rapidly op to a depth of 100 fathoms, when it remained 
pretty uniform to the bottom. Here, aa at the equator, it la in 
winter that the sub-surface water perceives the effect of the 
change of season, the mother liquor of the forming ice diffusing 
In its descent the temperature of its formation. 

In the di s cussi on ol oceanic phenomena too much attention is 
usually paid to the great currents. When it is wished to study 
the phenomena due to temperature, or to any single cause, the 
effect of the winds, which is seen in its most intense form in the 
ocean currents, should be eliminated as far as possible 1 which 
in this case can only be done by selecting comparatively motion 
less sees, like the one which I have mentioned in the North 
Atlantic.* When the effect of atmospheric climate has been 
studied on the ocean at large, it would then be proper to ap| ly 
the expenenco gamed to the consideration of the more compli 
cated phenomena of the currents. 

I am at present engaged la a detailed consideration of the 
temperature and specific gravity results, principally In the direc 
tion above indicated, and hope shortly to be able to send it home 
for publication. 

,f On Polishing the Specula of Reflecting Telescopes, by W 
Israeli, F RsTv P R.A.S 

The object of this paper is to describe a method of giving a 
high lustre and true parabolic curve with ease and certainty, by 
appropriate machinery, to the surfaces of the specula of large 
reflecting telescopes. 

Linnean Society, Dec. 17 —Dr Allman, president, in the 
chair—Dr Allman read a paper on “The diagnosis of new 
genera and species of hydrowi, which we will give next week 
—Mr Daniel IIanbury exhibited specimen* of an African 
Kltuna which had flowered at Mentone.—Mr Pryor exhibited 
branches of the famous “Glastonbury Thom,* noted for 
always flowering in December —Sir J Lubbock, Bart, F R.S , 
read Observations on Bees, Wisps, and Ants.’ In this paper 
the author continued the observations read before the Linnean 
Society last year In order to test the power of communication 
which they possessed, be placed various bees on honey, but found 
that if the honey was out of sight and in a place not frequented by 
bees, few, if any, others came For instance, he brought a bee to 
a honeycomb, weighing 12 j lbs., placed on his writing table, she 
returned over and over again, but no other be* came Other ex 
perimente of the same kind convinced him that some bees at any 
rate do not communicate with their listen, even if they find an 
nntenanted comb full of honey, which to them would be a perfect 
Eldorado This is the more remarkable because these bees 
began to work in the morning before the rest, and continued to 

in that the principle that tbs depth to which the effect of 
senates depends 00 the yearly raace of temperature of the 

-act explain, the praence of the larfc body of comparatively 

1 ut Che NecthAdantic, the eautaaoe of which has beea usmlly 
Wine HI aa amoaed rtflux or back water of the Gull btream. The weim 
Water Is due to no extraneous caiue, but is the natural effect of the coodi 
tkoe efehsuteet the surtace and the effect of these ron d Utent of chaste 


*»**» to weather which drove ell the rest into the shelter of 
the toyrn That a few strange bees should have found the honey 

is n a tura l enough, because there were » -•-- 1 • 

In Ut* room. With reference to the affix tu 
said to 1e*l lor o 


experiment 
tolerably a 


utterly indifferent to OMsanother As already mentioned, It was 
necessary for him occasionally to kill a bee, but he never found 
that the others took the slightest notice. Thus, on the nth of 
October he crushed a bee dose to one which was feeding, in 
fact so dose that their wings touched, yet the survivor took no 
notice whatever of the death of her sister, but went on feeding 
with every appearance of composure and enjoyment, just salt 
nothing 1 ad happened When the pressure was removed, she 
remained by the side of the corpse without the slightest appear 
ance of apprehension, sorrow, or recognition. It was, of course, 
impossible for her to understand ha reason for killing her com 
panlon, yet neither did she feel the slightest emotion at her 
sister’s death, nor did she show any alarm that the same fate 
should befal ber also. In a second case exactly the same 
occurred. Again, if while a bee u feeding, a second bee 11 held 
by the leg close to her, the prisoner, of course, struggles to 
escape and buzzes as loudly aa she can, yet the selfish (?) eater 
takes no notice whatever So far, therefore, from being at all 
affectionate, he doubts whether bew are in the least fond of one 
another Their devotion to their ratten is generally quoted as a 
most characteristic trait yet it S of the most limited cha¬ 
racter For Instance, on one occasion he changed his black 
queen for a Ligurian, and placed the old queen with some worker* 
m a box containing some comb. Sir John was obliged to leave 
home on the following day but when he returned on the 20th 
he found that all the beta had deserted the poor queen, who 
seemed weak, helpless, and miserable. On the 31st the bees 
were coming to some honey at one of Ins w ndows, and he 
placed this poor queen dose to them In alighting, several of 
them even touched her yet not one of them took the slightest 
nonce of her The same queen, when aiterwarda placed In the 
'hive, immediately attracted a number of bees. Although the 
colour which Sir John has already recorded are 
isive, still he thought it would be worth while to 

- For instance, brought a bee to some honey 

which he placed on blue paper, and about three feet off he placed 
a similar quantity of phoney on orange paper After the bee 
had returned twice he transposed the papers, but she returned 
to the honey on the blue paper After she had made three 
more visit*, always to the blue paper he transposed them 
again, and she again fallowed the colour, though the honey was 
lot in the same place. The following day he wns not able to 
watch her, bnt on the 14th she returned to the honey on the 
blue paper He then again transposed the papers At 8 5 she 
returned to the old place and was just going to alight, but ob¬ 
serving the change of colour, wuhout a moment’s hesitation 
dashed off to the blue. No one, be says, who » 
entertained tl • - • ■ 


poesrased by bees, on their power of recognising their < 
portions, and on the different occupations of different lx 
ironing observations which seem to show that the bees act as 
nurses during the first few weeks of their life, end only cube* 
quently take to collecting honey and pollen. lie then proceeded 
to mention some experi ment s on wasps, which show that they 
possess the power of dist in guishing colour In conclusion he 
reooeded a nu ber of experiment* on ants, which certainly 
seemed to show that, whatever may be the case with bees, ants 
do possess the power of communicating detailed fact* to one 
another It m remarkable, however, how much individual ants 
to differ from peg mother m 

Chemical Society, Dec 17 —Prof. Gladstone, F R.S , 
vioo-prrrident, in the chair —A paper On Groves method of 
preparing chlorides, by Dr Schorlemmer, F R.S, was read 
lie turds that the prows* does not answer well for the higher 
primary alcohols, although secondary chlorides con readily be 
prepend by it. The other papers were On the precipitation of 
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Morgan Som* remaiki on th* preceding pup«r by Dr Sdtjor* I 
tanner, and a Note on Aricine by Mr D Howard, who fade 
tha this i» really a distinct alkaloid existing In certain kinds of 
reputed cinchona barks.—The Cha i rm a n announced that Prot 
C Maxwell had promised to give a lecture on the 18th of 
February, On the dynamical evidence at the molecular coostitu 
tloo of bodies. 

Meteorological Society Dec. 16.—Dr R.J Muir, pre¬ 
sident, in the chair —The following papers were read —Atmo¬ 
spheric pressure and rainfall, by John C, Bloxam F M.S.— 
Remarks on West India Cyclones, by H F Jahncke. This 
paper is a continuation of a former one read before the Society 
in February last—Notes on the weather experienced over the 
British lata and the north west of France during the first few 
days of October 1874, by R. H Scott, FILS The object of 
this paper was to show that the charts In the Bulletin Inter- 
national are drawn upon insufficient data. It also reco mm e nd e d 
tile adoption of the conical projection on charts for meteoro¬ 
logical purposes.—On a new self registering hygrometer, by 
IT NegiStCFM S and J W Zautiwa, FM.S -Results of 
meteorological observations made at and near St Paul s Island, 
in the South Indian Ocean, by R. H. Scott, F R.S —Descrip¬ 
tion of anew patent portable magnetic anemometer and current 
meter for maritime use, by R. M. Lowne. 

Saunders, C 
exhibited some oak- 

cosmus and Aphiiot-- ---- 

liihed in a recent number of the Entomolo^ut t Monthly 
Ma^atine, together with three curious bud galls, unknown from 
Rayleigh, in Essex.—Mr Champion exhibited a box of Hemi- 
ptera, collected by Mr I J Walker in d fierent places near the 
Mediterranean.—Prof Westwood forwarded a letter he had 
received from Mr Stone, accompanying a sample of tea imported 
from Shanghai, infested by a small beetle which proved to be 
the PltHMs'kololtncus Also a letter from Prof Ford, of Lau 
sanne, stating that the Phylloxera vastatnx had made its appear¬ 
ance among some vines at Pregny in the canton of Geneva, 
which hadbeen introduced from England Into the graperies of 
the Baron Rothschild, and that the Phylloxera had been disco¬ 
vered in two of his gre enh ouses among vines planted in 1869, 
sufficiently distant from each other to render it improbable that 
the insect bad been communicated one from the other and he 
therefore concluded that the disease had been introduced in 
1869 from the graperies in England. He was anxious 
tain whether the vines in the English graperies were 1 
enced than those out of doors but none of the 
present were aware of the occurrence of the insect in England 
out of doots, as it had hitherto appeared in greenhouses only — 
Mr C O Waterhouse communicated some bynonymical 
Notes on Longicom Coleoptera. 

Paris 

Academy of Science* Dec. 14.—M. Ire my in the chair — 
The proceedings commenced by M. De Lacaie-Dolhier* present¬ 
ing to the Academy the first two volumes of his " Archives of 
Experimental Zoology —The following papen were then read: 
—On the originating centres of the plague of 1858 and 1874 j 
epidemic nature and contagion of this plague jbv M. J D 
Tholozan.—Note on the distribution of water in Egypt and in 
Greece, byM Belgrand.—M. LeVerrier presented a new theory 
of the planet Neptune —Determination of the velocity of light 
and of the suns parallax, by M. A. Cornu. As the mean of 
504 experiments, the author has obtained the value 300,000 
kilometres per second for the velocity of light tn vacua. 
The determination of the * r| i ,r paraiiav Is determined in three 
way* 1 (1) Observation of the eclipses of Jupiter’* sateliir 

mean result 8’ 85. (a) Analytical methods founded on the_ 

psrison of astronomical observations with theoretical laws based 
on ths principle of gravitation—mean result 8'86. (3) Geo- 
infrtri fflU founded on punllftctic di ip Uccc w a t of 

certain planets. Result obtained from opposition of Man in 
186a waa 8 ’84. —Observation* cm toe phenomena essential to 
fertilisation in the fresh-water Algte of the genus Batrachosyer- 
mam, by M, Slrodot—Theory of cyclonic meteorological phe¬ 
nomena, by M. Couste.—Observations on the reproduction of 
the Phylloxera of the vine, by M. Balhianl.—The American 
specie* of tb* genua Phylloxer*, by Mr C V Riley The author 


recognises sixteen well-defined species.—Method followed in 
searching for the most efficacious su b s ta nc e to oppose to Phyi- 
’ the vitieultunl station of Cognac by M. Max Cornu. 

, _ , menu made with poisonous agents on healthy vines, by 

Lm, Baudnmoot—Telegrams from MT Janssen, director of the 
[Japanese Transit ofYeaua Expedition, to the Minister of 
Public Instruction, to the Academy of Science*, and to the 
< Bureau des Longitudes, were read. Letters referring to 
the transit were received also from M. E. Munches, director 
of the station at St Paul, and from M. Fleuriais, director of 
the Pekin station.—Observations on Borrelly’s last oomat, 
by M. Stfphan—On the stability of equilibrium of a heavy 
body resting on a curved support, by M U Jordan.—On cubic 
residues, a note ou the theory of numbers, by M P Pepin.— 
On two simple laws of the active resistance of solids, by M. J 
Boussinesq This is a continuation of the former paper bearing 
this title.—Observations relating to a recent communication by 
M Volplcelli on electric induction, by M. E. Btaner —On the 
Inconvenience of employing vessel* of Bohemian glass in c hemi cal 
analysis, and particularly In alkalimetry, by M. P Truehot 
The author states that French soda gbut it not sensibly 
attacked by boiling water —On the action of hydrogen on 
silver nitrate, by M N Bdkftoff It had been statsd 
by M. Roussel that silver nitrate was reduced by hydrogen, 
while, on the other hand M Pellet mainta i ned that pore 
hydrogen hod no action on aolntiona of this salt, and that 
reduction waa effected m such cases by the presence of traces of 
arsenic in the hydrogen employed, or by the preeenoe of an 
excess of silver oxide in the nitrate. The author of the preeent 
communication made, therefore, a series of experiments with 
carefully purified hydrogen, from which he conclude* that this 
gas doe* reduce the nitrate either in neutral or feebly acid solu¬ 
tion*. The recent researches by Dr Russell in this country on 
the same subject do not seem to have come under the author’s 
notice.—Action on the economy of the derivatives of the biliary 

adds, on the colouring matters of the bi’ -*- t J - - 

MM. V Felts sadE. Ritter -/ 

infra venous injection of chloral il___ 

tibia and ovariotomy, acidity at the chloral solution, method of 
neu tral i si ng it, by K. Onf 
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GALTON'S «ENGLISH MEN OF SCIENCE » 
English Men of Scunce, thetr Nature and Nurture 
By Franca Colton, FRS, author of “Hereditary 
Genius,” &c (London Macmillan and Co, 1874.) 

T would be difficult to overrate the exact and scientific 
spirit m which Mr Galton proceeds with his investi 
gallon into the origin of genius and the an te c ede nts of 
successful promoters of science 
The work of M de Candolle upon the history of two 
hundred scientific men who have lived during the two 
last centuries appears to have suggested the character of 
the present work m some degree But Mr Galton has 
attacked the problem m a novel manner, by going directly 
to men living m the present day, and presenting a series 
of questions as to their parents, characters, and cduca 
tion He began by carefully selecting a list of scientific 
men, which, though not intended in any way to be 
exhaustive, should at least not include any but those who 
have shown tiue ability For this purpose he adopted 
election to the Royal Society, since the method of election 
was reformed, as the first test, and out of the consider¬ 
able number of such Fellows he next selected those who 
had earned a medal for scientific work, had presided over 
a learned society or section of the British Association, 
■had been on the Council of the Royal Society, or, finally, 
had acted as professors m some important college or 
university 

The list thus framed was found to contain 180 names 
Incidentally Mr Galton inquires what fraction this 
number forms of the total number of scientific men living 
in the United Kingdom and possessing the same general 
scientific status By various tests he arrives at the con 
elusion that the total number would be three hundred, 
and he estimates that their proportion to the male popu 
lation of the same ages would be about that of one in ten 
thousand. Of course Mr Galton must be aware that his 
definition of scientific men is purely arbitrary, and that 
the circumscribing line might have been drawn more or 
less strictly, and made to include almost any number 
For the purposes m view, however, Mr Galton s pro 
cedure must be considered perfectly satisfactory To 
every one of the 180 men he forwarded elaborate printed 
forms, covering seven large quarto pages, and containing 
an immense number of minute inquiries Each man was 
requested to state his pareutage and descent, the religious 
opinions, occupations, birthplace, political party, health, 
stature, complexion, temperament, sue of head, and a 
great many other particular facts concerning both his 
parents and himself Inquiries were also made regarding 
his brothers and sisters, and their salient characteristics 
The numbers and principal achievements of more du 
tent relatives, grandparents, uncles and aunts, cousins, 
nephews, and nieces were also to be stated. Finally, the 
mode and duration of ed u c a tion of the scientific man 
>nnaeif was to be described, and die causes of success of 
which he was conscious were to be analysed 
In order to estimate the degree of intensity of charac 
ttenstics, Mr Galton devised a very ingenious and highly 
scientific method of class notation, founded on the law 
Vol xi ho *7 > 


of error or divergence from a mean This method was 
employed in his work on “Hereditary Genius,’ and was 
also described m his lecture before the Royal Institution 
in 1874. Instead of saying that a person s memory was 
remarkable, or prodigious, or moderate, or poor, the 
answerer was to attempt to define with some numerical 
precision the proportion which persons of each degiee of 
memory bore to the whole population, by assigning him 
to one or other of certain defined classes If such defi 
nite answers could have been obtained the theory of 
probability could have been directly applied and the 
amount of the influence of heredity mathematically 
investigated Such a method would constitute a distinct 
advance m statistical inquiry Unfortunately, few definite 
answers of the kind seem to have been received, and 
this branch of the inquiry had for the present to be 
abandoned 

When we consider the elaborate and careful manner in 
which Mr Galton conducted his investigation, it is diffi 
cult not to feel some slight disappointment at the results 
as stated m this volume The book is certainly one of 
very great interest and not devoid of amusing points 
but it seems to me to fail in establishing many truths in a 
definite manner Not a few of the results derived were 
known beforehand almost as accurately as they are 
proved by the contents of this volume We learn, for 
instance, that scientific ability is undoubtedly hereditary 
in some degree Now I should hold that such a propo 
sition needs no new proof It was sufficiently established 
in Mr Galton’s former work, and he seems as if he were 
always combating the objections of some imaginary 
opponents I am not aware that anyone in the present 
day ever denies the hereditary character of personal 
peculiarities Hardly is the infant ushered into the 
world than the nurse and the admiring relatives begin to 
discover the features of the father, or mother, or uncles, 
or aunts Mr Galton writes as if he were making a dis 
covery whenever he attributes the character of a man to 
his descent He says “ I have numerous returns, in 
which the writer analyses his own nature and confidently 
ascribes different parts of it to different ancestors One 
correspondent has ingeniously written out his natiral 
characteristics in red, blue, and black inks according to 
their origin—a method by which its anatomy is dis 
played at a glance I should have thought, however 
that there was nothing novel in such analysis Every 
family of intelligence must frequently have discussed the 
descent of characteristics, features, or diseases W< 
cannot hear that a youth has turned out badly without 
inquiring into the way in which the bad strain came into 
the family What we really want are accurate estimates 
of the comparative power of heredity and education in 
shaping the character, and such results we hardly 
obtain 

Mr Galton gives, indeed, the number of notable rcla 
fives of each grade which scientific m*n on the average 
possess Thus, 100 scientihc men have 28 notable fathers, 
36 brothers, 20 grandfathers, and 40 uncles It is curious 
that this senes of numbers closely corresponds to what 
Mr Galton obtained with regard to divines in his former 
work, but the falling off in the ability as we proceed from 
a distinguished scientific man to his distant lelalives is 
less rapid, compared with his previous results, as the 
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distance of the kinship increases. The influence of the 
paternal and maternal lines if found to be approximately 
equal Thus, 100 scientific men have 34 distinguished re¬ 
latives on the paternal side, and 37 on the maternal side. 

The greater part of Mr Gabon’s present work consists 1 
of a discussion concerning the mental characteristics and 
education of scientific men and their parents, and it is 
full of interesting particulars. We have many returns 
showing that the energy, both bodily and mental, of these 
men, is above the average in their own opinion. Not a 
few correspondents describe with evident pleasure their 
foam of strength — 

“Travelling almost continually from 1846 up to the 
present time Restless. All life accustomed to ex 
tremely rough travel often months without house or tent’ 

‘ Strong when young—walked many a time fifty miles a 
day without fatigue, and kept up five miles an hour for 
three or four hours ” “ At the age of twenty-six, during 
fourteen days, was only three hours per night in bed, and 
on two of the nights was up all night,” “1 seem to 
possess the same unweaneduess as my father, and find 
myself trotting in the streets as my father used to do ” 
“ At the age of sixty made a tour, chiefly pedestrian, of 
four weeks in the Alps. . Ail 67, grouse shooting and 
deer stalking * 

Such are a few of the very abundant statements showing 
that great power of work is a general characteristic of 
successful scientific men. Forty-two instances are ad 
duced of energy above the medium, and only two men 
complain of the want of energy It may perhaps be 
objected that such results hardly tell us more than we 
might have expected to hold true of any group of remark¬ 
able men As a general rule men do not become eminent 
in the eyes of their contemporaries until they have lived 
a good long life, and done a considerable amount of 
work 1 do not find that Mr Galton gives us the average 
age of his correspondents, but half of them are stated io 
be between fifty and sixty five years old, and many who 
speak of their great energy are very old men. If we 
inquired into the energy and power of work of all the 
Lord Chancellors or Attorney Generals, we should doubt 
less find it very high, simply because a man cannot be a 
successful lawyer unless he can stand much work. Wc 
get from such inquiries, so far as I can see, no estimate of 
the comparative influence of quality and quantity of work. 
Cater is partbm, the great worker has the odds In his 
favour if he can live find work long enough. Where, 
however, is the account of those who fall out and perish 
on the way ? Where, too,is the account of the energetic 
men who, finding their first efforts in science less 
esteemed than they expected, devote their energies to 
some other career? When Mr’Galton proceeds, as I 
am glad to infer that he is doing, to investigate the ante¬ 
cedents of other classes of distinguished men, he will 
doubtless find that successful physicians arc also men of 
great energy, but where is the estimate of that subtle 
tendency which leads the energy into scientific study 
rather than practical life ? 

Perhaps the roost interesting and immediately impor¬ 
tant part of the book is that m which Mr Galton dis¬ 
cussal the education of hit (elected men, and their own 
remarks aa to its excellence or defects. We find that 
thirty-two men complain of a narrow education Several 


of them make very strong remarks 00 the loss of time In. 
classical studies —" Enormous time devoted to Latin and 
Greek, with which languages I am not conversant" 

“ Omission of almost everything useful and good, except 
being taught to read. Latin I Latin l Latin I" *' Latin 
through L^tih—nonsense verses ” “ Iq ap otherwise 

well balanced eduqtftop, three years were spept on 
Latin and Greek—a blank waste pf time ” Mipjjr com¬ 
plain of the want of mathematical training, and others 
deplore the’omission of natural science Two or three, 
on the other’ baqd, think that 4 too exclusively mathe¬ 
matical training at Cambridge was injurious to them 
There is, m fact, a very strong concurrence of opinion 
in favour of a varied edqcatfon Out of eighty feven 
answers, ten distinctly praise the width, and thirty two 
deplore the narrowness of theu training, while others oi 
tjie answers mofe or less imply a similar view 
This result seems to me of great importance as regards 
the vexed question of the London University Matricula¬ 
tion Examination It is copuponly objected tfiat the 
University expects candidates to get up fn impossible, or 
at least injurious, number of subjects—dead and living 
languages, history, mathematics, physical science, applied 
mathematics. The whole circle of the sciences and arts 
has to be studied in one style or another by the luckless 
candidate of sixteen years of age, before the University 
will admit him to have a place in its books. But if our 
object is to produce conspicuously useful men, Mr 
Gabon’s book supplies strong evidepce that this wide 
range of study is approved by those who look back qpon 
their early education. We must remember, too, that even 
those who condemn the devotion of time to Latin or 
Greek form no fair specimen of people m general Con¬ 
spicuous ability m oae direction is not unfrequently con¬ 
joined with inaptitude for other studies. If Mr Galton 
interrogates eminent scholars, he is hardly likely to find 
the same severe condemnation of grammar Moreover, 
much depends upon the way in which languages are 
taught The mere grammar school method of drilling 
grammar mto the mind by rote may repel those who 
would be deeply interested by a more scientific method of 
teaching 

Language is rapidly becoming one of the most exten 
sive and instructive fields for strictly scientific investi¬ 
gation Wc can never too strongly and frequently 
protest against the evident tendency to interpret science 
as meaning physical science, whereas in the immediate 
future, if not in the present day, there are wider and 
more important fields for the application of scientific 
method m human than in external nature 

Some of those who are so strongly advocating the 
efficacy of physical science would do well to take note 
of the fact that few of Mr Galton’s picked men advocate 
study of physical sciences at all in a conspicuous way 
Judicious mathematical training and a rational mode of 
teaching modern languages are advocated almost equally 
with the sciences of observation. 

“ Omission of mathematics, German, and drawing." 
“ Want of education of faculties of observation; want 
of mathematics and of modern languages.” “ Neglect 
of many subjects for the attainment of one or two” 
“Want of the modern languages and of chemistry.” 
“ Want of logical and mathematical training ” In these 
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•$4 WT °$f r too long to quote, the corre- 

M ppa wfl i c*retu|Iy Couple two or more branches of study 
JOgether in their recommendations. Very few complain 
gut their education was too general and desultory, and 
pop of these adds that it nevertheless “ gave wide m 
Ifaest" Jt is worthy of notice that a large proportion of 
|l)ofe who praise their education were brought up m 
Scotland. 

The conclusions which Mr Gabon adopts as to the 
best course of education according to the opinion of his 
correspondents are as follows —“ To teach a few con 
gepial and useful things very thoroughly, to encourage 
ppiosity concerning as wjde a range of subjects as pos¬ 
sible, and not to over teach " This pearly coincides with 
the saying attributed to De Morgan, that a good edu 
cation consists in teaching “everything of something, 
and something of everything” But when Mr Galton 
describes the best curriculum as compounded of mathe¬ 
matics, logic, observation, theory and experiment in at 
least one branch of science, accurate drawing, and me¬ 
chanical manipulation, he seems to underrate the degree 
in which the study of modern languages was advocated 
Mr Galton would leave these languages to be picked up 
in the vacation “ in the easiest and swiftest m inner, with 
the sole object of enabling the learners to read ordinary 
books in them.” There are, I think, very few boys who 
would learn any but their native tongue in this way 
Most people will hold that languages should be substi 
tuted for mechanical manipulation in the school course, 
and that a boy may safely be left to te-ich himself carpep 
tenng, or other mechanical pursuits, if be only be supplied 
with a good set of tools 

It is of course impossible adequately to notice, in the 
limits of an article, the contents of a book which is far 
more interesting in its details than in its general condu 
sions, I should have liked to discuss Mr Galton s inves 
tigation of the “ origin of taste for science ” in his corrc 
spondents We find that a considerable preponderance 
of men beliei e that they bad an innate taste or tendency 
towards science No less than fifty nine of them make 
distinct statements to this effect In other cases, fortu 
nate accidents, opportunities, professional influences, 
encouragement at home, the influence of teachers or 
friends, are mentioned as the determining or contributing 
causes. The reader who carefully studies the interesting 
answers elicited by Mr Galton will probably agree with him 
that they are reliable as far as they go, but it is impossible 
to suppose that they allow of a real analysis of the causes 
of scientific taste and seal. As Mr Galton remarks, the 
fortunaU accidents referred to by some correspondents 
will generally indicate the previous existence of a ten 
dency, for similar accidents are continually happening to 
thousands of other persons without any similar effects. 
Are there nqt multitudes, again, encouraged by their 
parents, friends, or teachers, incited by the prospect of 
pecuniary advantage, or otherwise influenced towards 
science, who nevertheless do not yield, or, if yielding 
never attain great success ? A further great difficulty 
ffipsjatf in distinguishing Jietween the origin of great 
general ability and the circumstances which throw that 
a bi l ity into a particular groove of study One corre¬ 
spondent says that his taste for botany is not innate 
*7 trace the origin of my botanical tastes to leisure, (0 


the accidental receipt of De Candolle’s ‘ Flore franijaise ’ 
whilst resident in that country , and to encouragement 
from my mother ” These accidental circumstances may 
have bent the twig, but was there not a vigorous here 
ditary power of growth which enabled that twig to develop 
itself? 

In some cases it may well be doubted whether a corre 
spondent has not mistaken the effect of imitation nnd 
friendly encouragement for innate tendency One geolo 
gist writes as follows —“ Decidedly innate as regards 
coins and fossils. My father and an aunt collected coins 
and geological specimens and I have both coins and 
specimens which have been m my possession since 1 was 
nine years old.” He apparently thinks that the love of 
fossils and coins was an hereditary instinct, which would 
be a truly remarkable instance of heredity But is it not 
much more likely that the instinct was that collecting in 
sunct so strongly manifested among theyouth of the present 
day as regards postage stamps, and which seems to be a 
kind of abnormal development of the love of property 
which has been growing in the human race for several 
thousands of years? The passion for collecting often 
leads to the study of the objects collected, as is testified 
by several correspondents , and m this particular case 
there must have been a further influence in the examples 
of the father and aunt 

An objection which may be in some degree urged 
against Mr Galton’s results is the insufficient number of 
instances which can be adduced in any one branch of 
science Granting that one hundred cases is enough for 
the drawing of an average, we must yet remember that 
the hundred include men of such different pursuits as 
abstract mathematicians, naturalists, botanists, practical 
chemists, statisticians The kind of intellectual power 
which makes a man eminent in one branch may be very 
different from what is most conducive to eminence in 
another branch Mathematical power is probably much 
more a gift of nature thin interest In statistics In treat 
ing the origin of taste for science Mr Galton does classify 
his correspondents according to the branches of science 
recognised in the sections of the British Association, but 
in regard to education he makes no such division Now 
if the division be made, the instances in most of the 
branches become too few to give a satisfactory average 
whereas if the division be not made, it may be objected 
that we are averaging results which are not drawn from a 
uniform basis. The correspondents who supplied answers 
capable of being utilised did not much exceed one hundred, 
which is really too small a number when spread over nine 
different regions of science The body of scientific men 
can hardly be considered so homogeneous as would be 
an equal number of artists, or musicians, or engineers, or 
bankers of eminence. 

The interest and value of Mr Galton s results would 
have been much greater hid we similar results concerning 
other groups of men to compare with them. The inquiry 
ought, in fact, to have been conducted on the differential 
method, and directed to disclose the peculiarities of scien 
tific men as contrasted with men m general, or with widely 
different groups The labour of the inquiry must have 
been great as it is, and it may seem a heartless thing to 
say that Mr Galton should have made it many times 
greater But there would have been many advantages in 
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collecting the fresh and unbiassed opinions of eminent I credit for having worked out this idea with marvellous 


men in many walks of life, not only of artists, musicians, 
engineers, but eminent lawyers, judges, administrators, 
scholars, divines. No doubt it is possible that some of 
these classes would have failed to appreciate the necessity 
for answering the queries addressed to them, and the 
answers might have proved scanty , but, if obtained, the 
comparison must have afforded most interesting results. 

Though I have spoken of Mr Galton s conclusions as 
being in some degree disappointing, it ought not for a 
moment to be supposed that they are not worth the 
trouble incurred by the investigator and his correspon¬ 
dents It is the extreme difficulty of the problem 
attacked which makes Mr Gabon’s efforts seem less 
successful than some might have expected The origin 
of genius or conspicuous success is the last thing which 
will be explained m the long progress of science All 
that ought to have been expected was that Mr Galton 
might form some comparative estimate of the several 
component tendencies which usually contribute to its 
production If we look to practical conclusions, the in 
fcrences to be drawn from the answers concerning educa 
tion are alone worth all the labour spent upon the book. 
The fact that about a hundred of the leading scientific 
men of the day are mostly in favonr of a wide and var ed 
range of studies m the school and college curriculum, 
seems to me a conclusion of great significance 

W StanleyJ av ins 

GREENS “HISTORY Or THE ENoLISk 
PEOPLE » 

A Short History oj the English People By J R 
Green, MA, Fxaminer in the School of Modern 
History Oxford With Maps and Tables. (London 
Macmillan and Co, 1874.) 

E deem this work to come within the province of a 
scientific journal for two reasons —First, Mr Green, 
so far as we know, is the first who, throwing aside with just 
contempt the “ drum and trumpet ” method of writing 
history, has attempted to trace the various influences or 
forces that have combined to mould the English people 
and make them what they are at the present day , second, 
because be bas noticed in detail certain important 
episodes m the history of English science. The only 
work we know of that approaches in plan the history of 
Mr Green is Knight’s “ Pictorial History of England ,* 
but it is only on the surface that any resemblance exists. 
Knight’s history is divided into sections, each of which 
deals with one of the various ways in which English 
energy bas found scope—in politics and war, in literature 
and science, in commerce, agriculture, religion, and social 
life, but no attempt whatever is made to show the result 
of the combined influence of the forces acting and reacting 
through these departments on the English people as a 
whole. In reality, the distinction drawn between these 
vinous spheres of human energy 11 as arbitrary as the 
distinction between ancient and modem history, one 
might as well attempt to show the resultant of any number 
of physical forces, by attending separately to the action 
of e«ch, without paying any heed to their action in com 
binatfon Mt Green deserves all the credit due to the 
or ginator of a bold and happy idea, and still greater 


success. His history he calls a “ short ” one, but in the 
spice of his 800 pages we venture to say be conveys a 
fuller and juster idea of the progress of the English nation 
than any previous author has done, nay, in very few 
instances has the whole life of any one period been more 
clearly and adequately set forth than will be found to be 
the case in these pages. 

“At the risk,” Mr Green says in his preface, “of sacri¬ 
ficing much that was interesting and attractive in itself, 
and which the constant usage of our historians has made 
familiar to Fnglish readers, I have preferred to pass lightly 
and briefly over the details of foreign wars and diplotnaaes, 
the personal adventures of kings and nobles, the pomp or 
courts, or the intrigues of favourites, and to dwell at length 
on the incidents of that constitutional, intellectual, and 
social advance in which we read the history of the nation 
itself I have restored to their place among the 
achievements of Englishmen, the ‘Faene Queen” and 
the ‘ Novum Organum ’ I have set ShaVspere among the 
heroes of the Elizabethan age, and placed the scientific 
inquiries of the Royal Society side by side with the vie 
tones of the New Model. 

Mr Green begins his history in “ Old England,” as he 
happily calls Sleswick, the fatherland of the English people, 
and with charming clearness and simplicity and well sus¬ 
tained enthusiasm, traces step by step their ever widening 
development from the time the original conquering colonists 
landed in Kent down to the present century Mr Green 8 
power of discovering and bringing into bold relief the 
true causes of events, and of exhibiting m few and telling 
words the real characters of the multitude of actors that 
have played their busy parts on the restless stage of 
hnglith history, is rare We can only repeat that hs 
work is the only existing ^history of England that has 
been written on anything like scientific principles. 

Throughout his work Mr Green gives prominence to 
the intellectual development of the people, in an inte¬ 
resting section on the Universities, in chap iv (1215— 
1217), in conection with the origin and growth of Oxford, 
a masterly sketch is given of the life and work of Roger 
Bacon, and the premature birth of English scientific re¬ 
search. Again, in a chapter on “ the Revolution,” a more 
detailed and thoroughly intelligent account is given of 
the scientific work of Francis Bacon, and of the “ Begin¬ 
nings of English Science,” including the birth of the 
Royal Society These sketches show that Mr Green 
has not only mastered his authorities, but is also perfectly 
competent to trace the various stages by which science 
has attained its present all important position. And, 
as the world progresses, historians of this class will be 
more and more in demand, for if things hold on in their 
present course, it will become more and more dearly 
recognised that the only satisfactory history of a people 
is the history of the growth of science, in its widest 
sente, among that people. 

As sn example of Mr Green’s method and style, we 
quote the paragraph, In connection with Francis Bacon, 
on the “ Beginnings of English Science” — 

“ It was this lofty conception of the position and des¬ 
tiny of natural science which Bacon was the first to 
impress upon mankind at large. The age was one in 
which knowledge, as we have seen, was passing to Adds 
of inquiry whicn had till then been unknown, in which 
Kepler and Galileo were creating modem astronomy, in 
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which Descartes was revealing the laws of motion, and 
Harvey the circulation of the blood. Out to the mass of 
men this great change was all bat imperceptible , and it 
was the energy, the profound conviction, the eloquence of 
Bacon, which first called the attention of mankind as a 
whole to the power and importance of physical research 
It wu he who by his lofty faith in the results and vie 
tones of the new philosophy nerved its followers to a zeal 
and confidence equal to his own It was he who above 
all gave dignity to the slow and patient processes of m 
vestigation, of experiment, of comparison, to the sacn 
fidng of hypothesis to fact, to the single aim after truth, 
which was to be the law of modem science. But, in 
England at least, Bacon stood as we have said—before 
his age The beginnings of physical science were more 
slow and timid there than in any country of Europe 
Only two discoveries of any real value came from English 
research before the Restoration , the first, Gilbert s dis 
cover/ of terrestrial magnetism in the close of Elizabeth s 
reign , the next, the great discovery of the circulation of 
the blood, which was taught by Harvey m the reign of 
James. But apart from these illustrious names, Fnghnd 
took little share in the scientific movement of the Con 
tinent, and her whole energies seemed to be whirled into 
the vortex of theology and politics by the Civil War 
But the war had not reached its end when a little group 
of students were to be seen in London, men 4 inquisitive, 
says one of them, 4 into natural philosophy and other parts 
of human learning, and particularly of what hath been 
called the New I hilosophy which from the times 

of Galileo at Florence, and Sir Francis Bacon (Lord 
Verulam) in England,hath been much cultivated in Italy, 
France, Germany, and other parts abroad, as well as with 
us in England' The strife of the time indeed aided in 
directing the minds of men to natural inquiries. ‘ To 
have been always tossing about some theological ques¬ 
tion,’ says the first historian of the Royal Society, Bishop 
Sprat, ‘ would have been to have made that their private 
diversion, the excess of which they disliked m the public 
To have been eterna ly musu g on civil business and the 
distresses of the country was too melancholy a reflection 
It was nature alone which could pleasantly entertain them 
w that estate.’ Foremost in the group stood Doctors 
Wallis and Wilkins, whose removal to Oxford, which had 
lust been reorganised by the Puritan Visitors, divided the 
1 itle company into two societies The Oxford society, 
which was the more important of the two, Held, its meet 
ings at the lodgings of Dr Wilkins, who had become 
Warden of Wadham College, and added to the names of 
its members that of the eminent mathematician, Dr 
Ward, and that of the first of English economists, Sir 
William Petty ‘ Our business, Wallis tells us, ‘ was 
(precluding matters of theology and State affairs) to dis¬ 
course and consider of philosophical inquiries and such 
as related thereunto, as Physick, Anatomy, Geometry 
Astronomy, Navigation, Statics, Magnetics, Chymicks 
Mechanicks, and Natural Experiments with the state of 
then studies, as then cultivated at home and abroad 
We then discoursed of the circulation of the blood, the 
valves in the vena lactea , the lymphatic vessels the 
Copernican hypothesis, the nature of comets and new 
stars, the satellites of Jupiter, the oval shape of Saturn, 
the spots in the sun and its turning on its own axis, the 
inequalities and selenography of the moon, the several 
phases of Venus and Mercury, the improvement of tele¬ 
scopes, the grinding of glasses for that purpose, the 
weight of air, the possibility or impossibility of vacuities, 
and nature’s abhorrence thereof, the Torricellian expen 
ment in quicksilver, the descent of heavy bodies and the 
degree ol acceleration therein, and divers other things of 
like nature.’ 

“ The other little company of inquirers, who remained 
fat London, waa at last broken up by the troubles of the 
Second Pro t ec tora t e , but it was revived at the Restora- 
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non by ihe return to London of the more eminent mem 
bers of the Oxford group Science suddenly became the 
fashion of the day Charles was himself a fair chemist, 
and took a keen interest in the problems of navigation 
The Duke of Buckingham varied his freaks of rhym i n g , 
drinking, and fiddling, by fits of devotion to his labora 
tory Poets like Dennan and Cowley, courtiers like Sir 
Robert Murray and Sir Kcnelm Digby, joined the scien 
tific company to which in token of his sympathy with it 
the king gave the title of 4 The Royal Society 
The maps, and without maps no history ought to be 
tolerated, will be found greatly useful Should Mr 
Green unlike the large amount of material he must have 
collected for the purpose of wilting a similar history on a 
much larger scale, no doubt he will say something about 
the physical environment of the English people,—those 
external conditions which have had their own share m 
shaping the history and character of our nation. His 
present work ought to become the school history ol 
England 

FTHUNG'S NEW CHEMICAL D 1 CIIONARY 
Neues Handwot let buck der Chemte Unter Mitsvirbmg 
von Bunsen, Ftt/tf, F resent us, Uearbeitct und 

redigirt von Dr Hermann v Fchlmg, Professor der 
Chemie in Stuttgart Erster Band (Braunschweig 
Druck undVerlag von Friedrich Vieweg und Sohn, 
1874.) 

"] TN years have passed since the completion of the 
1 great work of Liebig, Poggendorff, and Wohler, 
the ‘ Handwbrterbuch der Reinen und Angewandlcu 
Chemie " lhesc years have witnessed great changes in 
our chemical knowledge not only have theories which 
in the year 1864 occupied but an inferior place in the 
general system of chemistry now come to the front, but 
also a vast array of new facta demands a place in the 
system, which must therefore be extended so as to mcludc 
them alL 

The book which ten years ago was looked upon by all 
as a standard authority has now necessarily become 
somewhat antiquated, and ,thc desire for a new edition 
has naturally arisen in the minds of the German chemists 
The first fruits of this desire we have now m the goodly 
volume of 1 200 pages which lies before us. 

As in most of the productions of the German mind, so 
in this, there is no lack of thoroughness, nor of breadth 
of view and treatment of the subject The names of the 
contributors of the various articles are alone sufficient to 
inspire trust in what they have to tell us A few of that 
old band of chemists who made the first Handworiei 
buck famous still lend their aid to the success of the pre 
sent volume , while among the younger men are Fittig, 
Kekuld, Hofmann, Victor Meyer, Tollens, Zmcke, and 
others, who have already made for themselves a name in 
science. 

Whether this be the proper time for the publication of 
a large and all-embracing treatise on chemistry is per 
haps a question which admits of more than one answer 
Chemical theories at present seem to be ncanng that 
stage at which they are to be embraced within the larger 
theories of mechanical science. If this be true, the inter 
pretation to be put upon chemical facts will in some years 
be greatly modified, and hence the publication of some¬ 
what elaborate treatises will be demanded In such a 
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volume, however, as this, wc have the material out of 
which the ciiemist of the future will elaborate his general 
theory of chemical action, and not only this, but we 
have a storehouse from which the student of our science 
may draw hch supplies of knowledge, and to which he 
may always re (hi, well assured that he will not be sent 
away empty 

The arrangement of the new Handworterbuck u very 
similar to our own ** Watts’ Dictionary ” Amid the variety 
and excellence of the articles, it is difficult to choose any 
for special mention. 

The articles on Equivalents and Atoms are especially 
to be commended, the former by Prof Kckuld, the latter 
by Prof Fittig In the former article the author defines 
the correct and true meaning of the word “equivalent” , he 
shows how vague oftentimes are the grounds upon which 
we pronounce that such a substance is equivalent to such 
another, and he clearly points out the great advantages 
possessed by the modem atomic notation as compared 
with the old and vague so-called equivalent notation. 

In the article on Atoms we have a clear and succinct 
account of the modem chemical theory, and an interpre 
tation of the way m which the older ideas of equivalency 
are applied to the newer atomic doctrines. 

The an ides on Analysis are genenlly full and satis 
factory It is strange, however, that such an excellent 
method of qualitative testing as that presented by 
“ Bunsen s Flame Reactions * should be overlooked. 

There ire excellent monographs on Aniline and Benzol, 
by Prof Hofmann and Zincke respectively, while on such 
subjects as the Respiration of Animals and Plants, and 
Zott-chcmiitry in general, we have articles from the pen of 
I rof v Gorup-Besanez The woodcuts are admirable , 
ihis respect the Cerman woik is far ahead of our 
I i glish Dictionary Let us hope that the work will be 
completed as promised in the prospectus, and that the 
volume already published will not add another to the 
already too long list of great German scientific works tha 
opening volumes of which stand waiting for their sue 
cessors, but seemingly waiting in vain. 

M M Pattison Muir 

OUR BOOK SHELF 

Die fasstlen Bryosoen ties ostcrretchisch uneytriscken 
Altaians Von Prof Dr A E Ritter von keuss. I 
Abtheilung Pp 50.4to (Wan 1874.) 

Oenlot'ischtr Ban der Inset Samothrale Von Rudolf 
lloemes Pp 12 4to. (Wien 1874) 

1 hise publications are extracted from the Transactions 
of the imperial Academy of Sciences Dr v Reuti’s 
paper describes the Salicoroaridie, Cellulartdse, and 
Mcmbraniporidae, a number of the species being new , 
and gives twelve excellent plates of the fdsslls. Accor 
ding to Hcit Hoernes, the island of Samothnki consists 
of abrupt hill masses of uncient crystalline rocks, such as 
granite, clay slate, hornblende rock, &c., overla d, espe 
dally in the north west and north, wnb deposits of Eocene 
age, and diluvial and recent accumulations. A coloured 
sketch map accompanies the paper 
Ubtr die kalaeototsckett Cebtld* Podohens uni deren 
Versttnierunqen. Vdh Dr Alois v Alth. b rste Ab- 
theilung. Pp;78 (Wien 1874.) 
bber die tinadtschen Ptlecypoden Cattungen, “ Daonella * 
und “ HatobiA " Von Dr E Mojtisovics V Mojtvdr 
Pp.38 (Wien 1874.) 

Both these publications are issued by the Austro-Hun j 


garian Geological Surtey, being extracted front the 
“ Abhudltingen, Band vil” This mode of rapnblkhing 
in a separate form the patters contributed to their Trtfl*- 
actions cannot be too strongly commended Dr A r 
Alth’s paper relates to the region which lied between the 
rivers Bug and Dnieper It la illustrated by live litho¬ 
graphic plates of fossils, a number of which are nfew 
species of Pteraspis, Sc&phaspis, Cyathaspia, Betrichii, 
&c Dr MojsiSovtcs’ paper is also illustrated by five 
lithographic plates of a number of new species of the 
genera Daonella and Halobia, which ate described and 
named by himself 


LETTERS TO THE EDITOR 

[ The Editor does not hold htmsetf responsiblefor opinions expressed 
by bis cor resp ondents Neither ran he undertake t* return, 
or to correspond noth the writers of, refected manuscripts 
No notice 11 taken 0) anonymous communications ] 

On the Inventor of Clock Movement applied to 
Equatoriale.— 8uum Quique 

In a pamphlet by CoL Lausseuat, ' On the Horizontal Astro¬ 
nomical Telescope,” in which he claims for himself the Inven¬ 
tion of applying a helioxtnt to direct the light of Shy object into 
a fixed telescope I find at p. 2 thia statement m (peaking of the 
equatorial ‘ I "he Idea of so endowing a telescope with a moving 
power which annuls, or, to speak mim exactly, compensates the 
motion of the earth, is due to a Fret ch watchmaker of tlie last 
century, named Passemont 

I am sure the distingui hed wri er would not knowingly have 
done to another the injustice of which in his own case ho com 
plains , but in fact this invention belongs to a much earlier date, 
and to one of far gTestcr fame, the ll ustrlous Robert Hooke, 
who describes it, with a figure, in his “ Animadversions on the 
Mnchinn Coclestis of Ileve lus * (my copy bears dale 1674) It 
was primarily intended to facilitate the process of measuring 
directly the distance of two stars, a process which was then much 
in vogi e, but which must have been very troublesome froin the 
difficulty of following them ft consists of a strong polar axis, 
adjusted at its lower bearing by screws, and car y ng at top a 
cross arm, one end of which bears a counterpoise, and the other 
a q ladnuit or sextant w th a hall and socket sup ort, by which 
its plane can be made to coincide with that pass ng through tao 
stars. But Hooke expressly stated that a telescope may be 
similarly attached there The polar axis carries an octant whose 
limb is ratched, and driven by a screw connected with s clock 
The dock is regulated by a conical pendulum , and he describes 
the mods of altering it rate for the sun, moon, and planets Of 
the date or details of M Passemont s re Invention there is no 
trace in Lalsnde But, us I find In Rees Cyclopaedia (art 

Panemout ) that he wss born in 170a, and that his first pub¬ 
lication appeared m 1738, it is by at least half a century later 
than Hooke s. 

It also deserves notice that Col Lanrsedat’s inven ion is de¬ 
scribed by I iooke in his treatise on Helioscopes two years later 
(1676) Ilia words are “ I explained at the same time to the 
Royal Society several other ways of facilitating the use of very 
long g asses tor other objects in the heavens (he had beat speak 
mg 01 the tun) by the help of one reflecting pin e only, and that 
wax by a tube fixed either perpendicularly, bonsontaUy, or ob¬ 
liquely , for it mattered not, wit ther as to the seeing the ohject 
in any part of the heaven, and the objfect could be as easily found 
as by the c untnoh telescope of the same length. Bat of these 
elsewhere." 

I luive not, however, been able to find any fur her notice of it 
in his works. 

Tbu invention leads me to a sug jett'oo which may be in crest¬ 
ing to astronomers. The Royal Society posscssci two Huyghc- 
nian ohject glasses, one of 120 feet focal length, the other of 
200. Some yean ago s question was rawed by M O Struve as 
to the defining power of tne first named or these, in reference to 
a discussion on the rings of Saturn, and the Society appointed n 
committee to examine. It was tried at the Kew Observatory, 
and defined a watch-dial aa well as a good 3 75 uuh achromatic. 
This was considered sufficient Vithoutinolrrtrrg tht Meat expense 
of such a icaffuldiag or building at Would have befit required to 
Use it for celestial observation*. These, howefet, eslitbh tltiQy 
managed by CoL Lansicdat’s arrangement. If successful, these 
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th* Potato Disease 

I AM afraid I eEhnot regard the letter of your anotiytnorU tor 
m p ood eh t “ Ihqdtrtr ” as Written ill altogether good faith He 
that ukt^reahata what I atated In my letter of Nov ad, which 
he profeme* to quote, and then proceed! to uk me a question 
which, if he had eves glanced at my letter, he would have seen 
was already answered. 

If I beg your indulgence for some further remarks suggested 
by "Inqauer’s ” letter, I hope that they will be the last it will be 

necesniy to make 

The number of Natcrx for Not 19 gave what pur¬ 
ported tp be an account of the “ Report of the Potato Disease 
Committee of the Royal Agricultural Society ” It contained 
the following passage —"Plot de Barv has worked out the 
scientific questions that occur as to the origin of the disease. It 
is owing to a fungus (PtroMotpora inftstam ), which attacks the 
leaves first, and after absorbing the nutriment of them, utilises 
the petiole, and thus teaches the tubes " (tic) It appeared to me, 
as it did to others, that the only meaning which could be attn 
bated to this was that we owed to Prof de Barv all the know 
ledge we at present possess with regard to lhe disease. 

I therefore thought it fair to point out m the following number 
" that all this and a good deal more was ascertained by the Rev. 
M. I Berkeley in thU country, and by Montagne in France, and 
published by tbe former In a paper contributed to the first volume 
of the Journal of the Horticultural Society in l8afi ” It is almost 
incredible that anyone with my letter before him should say 
that I had asserted “ the discovery by the Rev M J Berkeley 
of the fact that the potato ducaie was due to the attacks of a 
parasitic fungus, ’ and should proceed to aik me for *' a more 
exact reference to the records ’ 

The potato disease appeared on the Continent a few years 
before it worked such ravages in the British Isles. The moul t 
bad been detected upon the foliage in France and BcLum, 
but opinion waa divided as to the pait It really played 
And we have Mr Berkeley s authouty fur asrcrting that even 
Montagne, to whom ‘‘Inquirer’ attributes the discovery that 
the potaio disease was due to the attacks of a parasitic fungus, 
did tut support the “ fungal theory ” 

In thla country Mr Berkeley maintained It almost 7 single- 
handed against men of such weight as landley aud Playfair 
His paper, which appeared in the Horticultural Society s Journal 
m November 1845 (the whole volume Is dated 1846), really, how 
ever, settled the matter 

It is perfectly easy to trace what Mr Berkeley did by referring 
to the horticultural papers of the time Thus, he wrote to the 
Gardened, Chronicle, August 30, 1845 (p. 593) “ The malady 

by which potatoes arc so generally affected this year, both m 
thla country and on the Continent, does not appear to prevail in 
this neighbourhood I have this morning received from 

Dr Montagne, of Pans, some leaves affected wnh the mildeW 
. The parasite of the potato does not tppear to have Ixxn 
observed before by systemaiuts.” On Sept 6 (p 608) 1 “ Yoa 
will be Interested to leatn that the mould upon the potatoes 
which yon sent me is Identical with that upon the leaves, and 
the same With what I have received from Pans. It appears, then, 
that the decay of the tuheri u frodueed iy the tame cause which 
effect: the leaves, via, by the growth of a mould whose develop¬ 
ment has been promoted by excessive wet ’ On Sept. 20 
(p. 640) 1 «• In every case I find Ui eBotrytu in/etans [now called 
Peranotfara infettam] preceding the work of destruction 

All thla is given wuh very full details by Mr. Berkeley in his 
later paper What I wish, however, particularly to point out is 
that the admirable observation (contained In the words I have 
italicised) of the Identify of the fungus which attacks the foliage 
with that which destroys the potatoes was taade absolutely lnde 
pendently by Mr Berk*let Morren appears to have made it 
about the same time. It is a sufficient proof of the «‘b n * tlon 
m which his investigations were held at tbe time, that Mon 
tagne reUaqolshed th* Intention of writing upon the subject, 
juSl transmitted Ms materials to Mr Berkeley, by whom the use 
oftbem la duly acknowledged W T Thisklton Dye* 

Mr. Ctfttell fend BhOtlon Cutting 

IN your number of NATO** just issued you have given an ex 
t rue* from the annual address of the President of the Royvl 


Society, Id which Feferetice U ffiide to ihy labour Of section cut 
tlhg It IS petfortly trae that I Hard prebared mom ffi thto- 
sand section* of coal plants, but it would be unfair to A very 
efficient auxiliary not to mention the help he has afforded me In 
this work. I require many sections of a much larger sue than 
my machinery is capable of cutting, and these have been pre¬ 
pared for me by the skilled hands oi Mr. Cuttdl, of New 
Compton Street, London. 

In each of two instances, also, I am indebted to the same ex¬ 
perienced lapidary for obtaining three sections out of small but 
precious fragments, not more than from three sixteenths to a 
(Quarter of ah Inch in thickness. I am anxious to recognise these 
services, and not to monopolise Mr Cuttell s share of the credit 
for the labours to which Dr Hooker s report refers so kindly 
W C Williamson 

Fallowfield, Manches‘er, Dec 24 


Snakes and Frogs 

In reading tbe letter of yout corrcapondent, Mr M itt, on the 
cry of the frog, it struck me as curious that there should l>c resem¬ 
blances which people in countries wide apart shonld pitch on 
the same phrase to indicate. Now, there could not be a better 
way of conveying a sound which frequently greets one’s ears 111 
the country in Bengal during the rains, than that which your 
correspondent makes use of; “ the cry of a new bom infant. ’ 
F ew residents in the country here, we take it, who have lived 
anywhere near jungle, will have failed to hear, and that tolcrab'y 
frequent, the unspeakably plaintive wad which indicates that the 
remorseless ophidian has seized hts prey, and that deglutition 
has commenced If one be tolerably quick he may, as I have 
frequently done, guide himrelf to the very spot by the sound of 
the In g, and the snake will then, in his alarm and anxiety to 
escape, frequently let the frog go, though he as often slides off 
with it protruding from his mouth We have Iho hatrnihiani 
m great force here, and of all sizes ami noises from the great 
swamp frog which, as soon as tbe lands are drenched in the 
heavy rainstorms of May, commences Its nocturnal bellowing, 
down to the bronze tree frog with gilt eyebrows that keeps up 
its metallic'Ink. 

The frog is connected with some of the religious ceremonies of 
the country , an 1 one may see here, as well as in Assam, tbe 
curious custom of " bathing the frogs ” in a cage This it done 
m time of drought to propitiate the mm god. Omni Is some 
times put out on a mat to sun, and to prevent the crows from 
making away with it, a frog is tied by the leg to a stake , his 
constant hopping about acts as a deterrent to the crow Hence 
the nativa proverb denoting vicarious and Unmerited suffering, 
“ The crow steals the gm n, and the string is round the 1 g of 
the ftog C B 

Budderporc, Eastern Bengal 
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THE ANDERSON SCHOOL Of NATURAL 
HISTORY 

OST of our readers, no doubt, have heird of the 
School of Natural History established by the late 
Prof Agassiz, in conjunction with some of his American 
friends, shortly before his lamented decease Tbe first 
report of the trustees of this institution, which has lately 
been received m this country, gives a fuller account of 
its foundation and subsequent progress than has yet 
reached us. 

The plan of the school was first put forward by its 
originator in a circular issued in December 1873, from the 
Museum of Comparative Zoology at Cambridge, USA. 
It was proposed that courses of instructive lectures in 
various branches of natural history should be delivered 
by the sea side, at Nantucket—an American bathing- 
place—during the summer months, by Agassiz himself, 
and by other naturalists belonging either to the same 
institution, Or to other scieblitic establishments in the 
United States, who had combined together to assist bun. 
The object of these courses was chiefly for the benefit of 
teachers proposing to introduce the study of natural 
history into their schools, and for such students as tlfere 
preparing to become teachers Besides the lectures it 
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was proposed to provide a number of aquariums, as also 
the necessary apparatus for dredging in deep water, so that 
the pupils might be practically as well as theoretically 
instnicted 

Whilst Prof Agassu was appealing to the public to 
support his beneficent scheme, the attention of Mr John 
Anaerson, a wealthy merchant of New York, was attracte 1 
to it Mr Anderson, “ although not possessing himself 
any mtimate acquaintance with natural history, “ sym 
pathised warmly" in the professor's project for making 
that department of science a branch of education, and in 
aid thereof offered to hand over to trustees for the benefit 
of the scheme a whole island situated in Buzzard's Bay, 
in Massachusetts 

We need hardly say that the munificent offer was 
gladly accepted, and Pemkese Island, containing 100 
acres of great fertility, several spnngs of fine fresh water, 
and a mansion house, constituting altogether a “most 
attractive location for a summer residence,” became, in 
stead of Nantucket, the seat of the proposed institution, 
which was appropriately named after the donor, the 
“Anderson School of Natural History” 

A few days after the acceptance of this noble gift by 
Prof Agassiz, Mr Anderson gave a further proof of his 
liberality by presenting the sum of $50,000 for the equip¬ 
ment and current expenses of the institution, which was 
thus enabled to make a start under very favourable cir 
cumstances 

When matters had progressed thus far, it was hardly in 
accordance with the national characteristics that much 
delay should take place in commencing work. So, 
although the island of Pemkese was only presented to 
Prof Agassiz on the 32nd April, 1873, a site was selected 
for the school the \ Ians were arranged, and the contract 
actually signed for the necessary works on the 16th May, 
and the 8ih July was appointed for the building to be 
ready In vain the architect and builder declared that it 
was impossible, and urged the postponement of the 
opening until llie following year Prof Agassiz, perhaps 
with a presentiment of the future, was inflexible, and a 
commencement was actually made on the appointed day 
During the summer a second building, containing another 
numerous set of woiking rooms and dormitories and a 
lecture room connecting it with the former edifice, was 
nearly completed, together with the interior arrangements 
of the whole school 

During the first session, 1873, the pupils were from 
forty to fifty in number, consisting chiefly of teachers 
(both male and female) in colleges and schools and other 
public institutions Prof Agassiz lectured nearly every 
day Mr Galloup, a citizen of Boston, sent his yacht 
to Pemkese, and handed it over to Count Pourtales, who 
took charge of the dredging parties during the whole 
session. Ten or twelve of the pupils went out every day, 
thus obtaining instruction in the use of the implements, 
and at the same time obtaining many specimens for the 
lectures which could not have been collected from the 
shore 

Other efficient workers were Dr A S Packard, jun., 
Prof Jordan, Dr Brewer, Prot Wilder, and Prof Guyot 
Full instruction was thus given in various branches of 
natural history, in geology, in physical geography, and 
especially in zoology 

So successfully was this scheme carried out, that for the 
succeeding session a much larger number of applications 
than accommodation could be provided for was received, 
when the untimely death of the founder occurred ana 
somewhat imperilled the continuance of his noble plans 
Fortunately, a worthy son succeeded to a worthy father, 
and under the direction of Mr Alexander Agassiz, the 
Anderson School of Natural History has, we believe, 
continued in its career of prosperity, although details of 
its second year's working nave not yet reached us. 

Whjn we consider what has thus been done m the 


Umted States, it is no sight reproach to us that nothing 
of the sort has been attempted in England. The great 
aquariums which have recently been built in several 
places offer unusual facilities for such an institution. But, 
alas 1 Brighton, Sydenham, and Southport are, we fear, 
wholly given up to ten per cent The only counterpart 
of Prof Agassiz in Europe is Anton Dohrn, whom “ Zoo¬ 
logical S tabon'” at N aples is a worthy rival of the Anderson 
School of Natural History—perhaps even more complete 
in its organisation. We trust, however, that before long 
a similar scheme may be started in this country 


THE LAST TYPHOON AT HONG KONG 

T HE typhoon at Hong Kong of September 1874 is the 
greatest calamity that has visited the crown colony 
since its establishment in 1841 In each of the years 
1859 and 1865 one of these desolating storms occasioned 
a great deal of damage to shipping in the harbour and 
vicinity, m 1867 two occurred, the second of which raged 
with great violence during the day, and was consequently 
observed with considerable interest, on Sept. 2,1871, a 
still more striking instance is recorded, * but the whole 
of these phenomena sink into utter insignificance when 
compared with the furious typhoon which swept over the 
island during the night of the 22nd and the morning of 
the 23rd of September last Without speaking of the 
dire effects produced by the latter, tenfold more terrible 
than any hitherto experienced, one far more crucial test 
may be adduced as evidence of the truth of our assertion 
It is an admitted fact that the force of the wind during 
a cyclone or typhoon is always in direct proportion to the 
height of the mercury m the barometer Now, the lowest 
reading of the barometer previously recorded at Hong 
Kong was during the typhoon of 1871, viz, 29 15 , whilst 
at Macao, on the same occasion, the mercury fell to 28 39. 
But during the recent event, the reading at Hong Kong 
at 2 15 on the morning of the 23rd was 28 75 according 
to one barometer, and 2873 according to another, whilst 
at Macao the mercury actually fell to 28 1 —a fall we 
believe to have been altogether unprecedented in the 
history of atmospheric reading in China. Hence we con 
ceive this to have been one of the most severe instances, 
if not the severest, of a typhoon on record. The fact that 
the readings at Macao were lower m 1871 than at Hong 
Kong in 1874 does not affect the question, for, as we 
shall sec presently, the first mentioned place always 
suffers more severely than the latter, owing to the greater 
concentration of the power of the wind at its turning 
Point * 

Many points of interest are connected with the late 
typhoon. It was observed that the dock upon the dock 
tower at Peddar’s Wharf m Hong Kong stopped shortly 
after two, and it has been stated upon good authority that 
five or six other pendulum docks stopped at the same 
hour Now, this was exactly the time when the most 
violent throe of wind that was experienced throughout 
the entire night took place, hence we are justified in 
assuming that, at the precise moment when the typhoon 
was at its height, a shock of earthquake probably oc¬ 
curred, pointing to the conclusion that the atmospheric 
disturbance induced physical disturbances in the crust of 
the earth. The possibility of the existence of such a con 
dmon has been argued at length by Prof Lyell m his 
“Principles,” where he states that the inhabitants of 
Stromboli are said to make use of the island “as a 
weather-glass,” its volcanic disturbances “increasing 
during tempestuous weather,” so that “ the «mm« 
to shake from its foundations.” He considers that ex -1 
treme changes in the atmospheric pressure exerted upon 
a vast superficial area might well be deemed to influence 
the confined gases and liquids interposed between the 
* Sm Natvw, nit p, 16& 
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ftiedjisfte ia^dHl Of strdU. That earthquakes are the 
ft stilt of raovenietit amongst these gases ahd liquids there 
settns little reason to doubt 
We gather, from the various accounts to hand, that 
the characteristics of the recent typhoon were very 
similar to those of the event of 1871, vis, that it 
cattle from an easterly quarter, and, after sweeping over 
Hong Kong, reached Macao somewhat later, there culmi 
natmg, ana, describing a portion of a circle so as to pre 
sent all the appearances of a whirlwind, eventually dissi 
pated itself along the coast upon contact with the high 
land This typhoon, as might have been expected 
crossed the estuary of the Pearl River from Hong Kong 
to Macao in less than half the time occupied by the 
typhoon of 1871 The distance is almost forty five miles, 
and the lowest readings of the barometer were as fol 
lows —In Hong Kong at 2.15 a.m and at Macao at 
3.15 AM during 1874, against n PM and 130 A.M 
during 1871 The rate of progression in the late instance 
was moreover twice as great as that of the West Indian 
hurricanes, which has been computed at twenty to twenty 
five miles per hour 

Before we dismiss the subject it may not be out of 
place to dwell for a few moments upon the probable 
causes which give nse to these * freaks of nature " At 
Hong Kong the SW monsoon blows from April to 
September, and the N E monsoon from September to 
April. It is during the change from S W to N I that 
typhoons usually occur The theory is this When the 
cold N F monsoon sets in suddenly it strikes upon a 
vast tract of land in Southern China, and on a portion of 
the China Sea warmed by the mild breezes of the oppo¬ 
site monsoon, occasioning rapid precipitation or conucn 
sation of vapours, and, as a necessary consequence, an 
extensive vacuum where the rarefied air formerly was 
Other air then rushes violently in to fill the vacuum, and 
strong breezes, sometimes developing into typhoons, are 
the reshlt. The mingling and collision of the various 
currents at their point of contact also assists the dis 
turbance of the attoospbere The reason of the gale as a 
rule blowing froth the east is apparent Inland of the 
coast line w a towering range of mountains, extending 
down to Cochin China, and effectually arresting the rush 
of air from that quarter The open sea, therefore, is the 
only free point of access. The prevailing direction of 
typhoons at Hong Kong is, in point of fact, very nearly 
that of the N E monsoon just commencing, but possibly 
slightly diverted by the remaining influence of the oppo 
site monsoon. Hong Kong, Amoy, and Macao being 
just opposite to the opening between Formosa and Luzon, 
the fuU sweep of the wind rushes in unhindered towards 
them from the Pacific Ocean Macao, however, fares 
worst, for it is situated precisely where the typhoon is 
arretted by the high land of the coast The lowest read 
mgs of the barometer are invariably therefore recorded 
at Macao. 

ENCKE’S COMET 

I HAVE received this morning, from the Observatory 
of Pulkowa, copies of Dr von Asten's epbemens of 
this comet, in which the accurate effect of planetary per 
turbation to the approaching perihelion passage (about 
Apnl 13-0 Greenwich time) is included. His positions 
diner feu than five minutes of arc from those I have 
already communicated. The comet arrives at its least 
distance frttm the earth on the night of May 3, about 
which time it may be a bright object for the observatories 
of the southern hemisphere In these latitudes it will 


absence of moonlight, as l believe to be probable, tl 
csgb e ho doubt ofits visibility before the February m 
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IERTILISATION OFFIOW 11 s BY INST LT^ 
IX. 

Alpine Orchids adapts l to Cross fertilisation hy 
Butterflies 

O family of plants, as far as is known, offers more 
a ’ various adaptations of flowers to insects of different 
orders than the Orchids, which have called general atten 
tion to the relation between flowers and inserts since the 
admirable description by Mr Darwin,’ Of thirty four 
species of Orchids found up to the present time in West 

E halia, five 1 have been observed to be fertilised by 
umble-bces, and partly also by other Apid.e two * by 
humble bees and Diptera, one 6 by species of Andrcna, 
one • by Vespa, one 7 by Apida. ; Diptera, and Spliegido., 
one* principally by Ichneumomdac, one 9 exclusively ly 
Diptera , two 10 by minute insects of different orders 
and four ' by Lcpldoptera. Although the fertilisers of 
the sixteen remaining species l * have not yet been 
observed, still it may lairly be deduced from the structure 
of their flowers that none of them, except, perhaps, 
Ilabtuana vtndts, is fertilised by butterflies Of thirty 
four species then, growing in the plain and lower 
mountain region, four or at the most five, that is to say 
12 to 15 per cent, are fertilised by Lcpldoptera whereas of 
five species of Orchids growing in the higher Alpine 
region near the Ortler, three , 1 or perh ips four, 4 that 
is to say 60 to 80 per cent, are adapted to cross fertilisation 
by butterflies, a proportion which strongly corroborates 
my view that the predominant frequency of butterflies 
in the Alpine region must have influenced the adaptations 
of Alpine flowers. As two of these hve species of A1 
pine Orchids are not mentioned m Mr Darwin’s classical 
work, nor have yet been described with regard to their 
contrivances for fertilisation, I Will give here a brief 
account of them. 

Gymn taenia olorahsstma (Hgs 38, 59) produces Sts 
honey in a nectary only mm in length, but the narrow 
ness of its entrance (« t ig 59) proves it to be accessible 
only to butterflies These, when inserting their proboscis 
into the nectary cannot fail to attach to its upper side 
the two viscid discs ( d d) which lie close together irame 
diately above the mouth of the nectary, and to which the 
pollinia are fixed by their caudicles Hence a butterfly, 
when flj mg away from the flower first visited, bears a pair 
of polhnia upright on the upper side of its proboscis 
When these are exposed to the air, the membranous discs 
to which their caudicles adhere contract (just as described 
and drawn by Mr Darwin at p. 80 of his work), which 
causes the pollinia to move downwards and outwards in 
such a degree as exactly to strike the stigmatic surface 
when the butterfly inserts its proboscis into the nectary 
of a second flower 

Near the cataracts of the Adda, between the second 
and third Cantoniera, 2,200 to 2,400 metres above the sea 
level, I found (July 14) plenty of these flowers, which, in 
accordance with their name, struck me by their highly 
attractive sweet smell, but although many butterflies 
were visiting a large number of the surrounding flowers, 
some of which were scentless, others but slightly scented, 

» wiou»contnvxBC«» liy which Bntuh and Foreign Orchid* are 

ferul «ed by inwct* " London iBO, . 

3 Orchil Man* O mcucuta Ejcjvi*m CmtUni OoMycra rrfni S/ 
raalhtt autummalu 

* Orchil macmMta O lattfilw 5 CrfnfeJhim aUmlta 

* tMacHi UUfiUa 1 hhtactii faluiMt 

» LitUnt rmia. » {feottia mciut-avli 

*° Girnmuhni* athiia lttrmmlum mtmtrcku. 

“ Orchil fynmUmlu, O/mtuJrnm ccxc/lea Plat mllttra hjrha r 

C “ Orchil hex tfbra eeruphant mihtnril fume and varietal* » ** 
Harm viridii, Ofhryt mutciftra and ofi/tra Ct/hahtalhcr., pOlne 
c*l\ftUa, and liira i EMocUt attvmhtiu, viridtjtom and munyhylla 

mm. .*«***—-«■*-. - 

perhaps Hahtnmna virutu 
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(,ymnadmta otioraUsstma remained almost entirelyover 
looked, some specimens of Cr ambus couloMellus, Dap.,* 
being the only visitors I succeeded in observing dunng 
several hours. As the possibility of self fertilisation has 
been lost by the flowers of this plant, it must be supposed 
that its cross-fertilisation by insects happens frequently 
enough to make self fertilisation useless. Therefore, from 



flowers, I am inclined to infer that & odoroHtrim is 
more adapted to fertilisation by crepuscular and noc¬ 
turnal than by diurnal Lepidoptera. 

A curious observation on G odoratusima remains to 
be noticed. In this species, as in most Orchids, the 
labellum («, Fig 58), properly the upper petal, assumes 



F a 58 —Gym ndcmt* odor, t ut no Front view of the 

(at ovary 1 *cpal* f / petals / lafjclluin a developed anther d 
<1 nectary « orifice o 

its position as the lower lip by the torsion of the ovary , 
but in some specimens which I found the torsion of the 
ovary had stopped half way in all the flowers, so that 
they occupied 1 transverse position, directing the labellum 
and the nectary to the right hand, one of the sepals 
downwards, the other upwards A slight approximation 
to this position is shown by Fig 59 if compared with 


**me flowar (4 t), with alt the 

removed except tl c nectary 
1 anther* poUinut; it, stigma 


Fig 58 This exceptional imperfection of the torsion of 
the ovary of G odorahssima seems to me to be of some 
interest, if we compare it with the normal condition of the 
flowers of Niipttdl i angasltfoha (Figs 60-62), in which 
the ovary is not at all twisted, so that the flowera occupy 
just the contrary position to what they do in other Orchids 
In consequence of this also the function of the upper and 
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hentod the peculiar position of its flowers from the 
•acestots of the family of Orchids, which undoubtedly, 
ffltt the most nearly allied families, possessed an untwisted 
every, and the imperfectly twisted condition of the ovanes 
of some individuals of G odorattsstma may be looked at 
as an effect of atavism 

Nigntella differs from Gymuadema odorattsstma m the 
position of its flowers, and in being fertilised in the day 
time Whilst the latter seems to be fertilised especially 
by crepuscular and nocturnal Lepidoptera, the former, on 
the contrary, is easily seen to be fert Used by diurnal 
butterflies In contrast to the pale flowers of G odora 
ttssima, those of Nigntella are of a dark purple red 
colour, shining magnificently in the sunlight whilst at the 
same tune they exhale so remarkable a vanilla like odour 
that I have more than once recognised this species sooner 
hy smeB than by sight I have never met with any other 
flower which attracts diurnal Lepidoptera more effica 
ciously than this When descending from the piss of 
Fluela, towards Zerneti (July 9), during about an hour I 
collected in a small locality the following species, having 
observed them all fertilising the flowers of Nigntellas 
M Rhopalocera (x) Lycana stmt trgut Rott,frequently 

(3) Mehttra Athalta Rott (3) At warns Lttphtosyne L 

(4) Hesperia Sirtalula Ramb var ? {i) Sphingidte (5) 
Ino staticss L. Alpine varieties, in great number (c) 
Noctuse (6) Agrotis ocelhna W V, several specimens 
(7) Prothymta anta W V (d) Crambma (8) Bitys 
aertalis Hb, var opacalts H (9) Diasemta litterata 
Scop. m great number (10) Cnmbus dnmctellus H var, 
very frequently (e) Trneina (11) Butahs species * In 
the subnival region round ‘ Quarts Cantomera besides 
Nos. 3 and 5. I observed (12) Mehta 1 Pirthenu Bkh, 
var varta , (13) /y^ana nut ins Reiner both not only 
persevenngly seeking for the honey of Nigntella in the 
sunshine, but also lodging after sunset in the heads of 
their favourite flower from which in the evening ind 
morning numerous individuals could easily be taken off 
which had been lulled or benumbed by the cold 

Hvrmann Muller 


THE TRANSIT OF VENUS 
TOURING the past week a few additional telegrams 
have appeared in the Times , these, with the hnud 
notes upon mem, in a condensed form, we give hen. 

From the Hague we learn that the Government has 
received advices from the Dutch expedition sent to 
Reunion for observing the Transit of Venus The sky 
being cloudy, the expedition was only partially successful 
The Astronomer Royal has received the following 
telegram from the Sandwich Islands — 

“Transit of Venus well observed at Honolulu and 
Atom, cloudy at Owhyhee Sixty photographs Janssen 
failed, internal contact uncertain several seconds , com 
plete disc of Venus seen twelve minutes before , xao mi 
crometer measures " 

From New York intelligence has been received that 
the observation of the Transit of Venus made by the 
British astronomical party at Honolulu has been success 
fnL except as regards the photographs, which failed 
It will be seen that the bad news for the English 
plans from New Zealand is fortunately not followed up 
from the Sandwich Islands There the ingress, at one 
end of a base line stretching to Kerguelen’s Land, has 
been secured, and if the observations have been success 
fill at the latter place, Ddisle’s method can be applied for 
the ingress. 

v The telegram from New York is enough to give rise 
to some uneas ines s The first telegram stated that 
the Transit was well observed at Honolulu and Atooi 
while then were clouds at Owhyhee, and then followed 

• folflll»M»«Iu4buMttdtoBr of Rhoden 


some statements whirh might have applied either to 
Owhyhee solely or to the whole attempt From the last 
telegram wc learn that the photographs failed at Honolulu, 
where in the telegram to the Astronomer Royal it was 
stated that the Transit had been well observed There 
is, therefore, a distinct strengthening of the idea that the 
remarks “Janssen failed, ‘ internal contact uncertain 
several seconds, apply to all the stations We sincerely 
trust this may not be so for the whole value, to the 
English plans, of the occupation of Kerguelen s Land is 
that observations of ingress may be made there to cor 
respond with those made in the Sandwich Islands —the 
ingress being icceleiatcd in these latter and retarded at 
Kerguelen A long experience with transits of Mercury 
and solar eclipses his now convinced astronomers that 
corresponding observations mean observations made by 
similar instruments under similar conditions For 
instance, it will be useless to compare an eye observation 
of a contact made at the Sandwich Islands with photo 
graphs of the contact made by Janssens beautiful con 
trj vance at Kerguelen, whence we are not afraid of hearing 
that “ Janssen failed for b ather Perry, in whose charge 
the revolving -pparatus is is one of tne very few men 
long practised with astronomical instruments who form 
part of the Lnglish staff 

Lord I indsay telegraphs to Lady Lindsay from the 
Mauritius — 

“Transit observed, last half satisfactory Good 
photographs, measures, and time determination Alto 
gethcr well satisfied 

The private expedition of Lord Lindsay to the Mauritius 
deserved to succeed We regret that the degree of success 
obtained is not so high as that which Lord I indsay s 
energy, skill, and care had merited Had observations 
been secured here and at Rdunion at the comm nument 
of the Transit, both Mauritius and Reunion would have 
been Dehslean stations for observations of ingress— 
almost, indeed, as good as Kerguelen s Land, where it is 
to be hoped the official astronomers have obtained obier 
vations to pair with those made at the Sandwich Islands 
But, as Lord Lindsay saw nothing of the beginning 
(ingress), and as the sky was cloudy at Rdunion, the 
p u ties at Kerguelen s Land arc now the only hope of the 
Deluleans, and this makes one regret all the more that 
the Americans were foiled in their attempt to occupy the 
Crorets But Lord Lindsay’s hopeful telegram evidently 
means that he has obtained enough photographs and 
measures to employ with advantage the direct and helio 
metric methods of determining the least distance of 
centres , these methods being precisely those which the 
German parties, also in the Mauritius, were to employ 
obtaining corresponding observations at Chtfoo, in tne 
north of China 

The limes Malta correspondent writes under date 
Valetta, Dec 15 —‘The Transit of Venus was dis 
tmctly witnessed at Malta on the 9th inst The external 
egress of the planet from the sun occurred precisely at 
7 36 a m local mean time 

“ Melbourne Dec 39 —Intclbgence from New Zealand 
announces that the American astronomer, Prof Peters, 
was successful in bis observation of the Transit of Venus 
The German expedition to the Auckland Isles also 
achieved satisfactory results 


THE SPECTROSCOPE AND THE TRANSIT OP 
VENUS 

A RECENT article in the Times (Dec. 34) speaks of 
the application of the spectroscope to tne observa 
dons of transits , it is so much to the point that werepro 
duce a portion of it here — 

The news from Malta which we gave yesterday of the 
unhoped-for observation of external egress there under 
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good condition*, coupled with the further Information 
which we published on Tuesday, detailing the care 
taken at Jassy to insure the accuracy of the obser¬ 
vation of external contact at egress by Doctors Weiss 
and Oppolier, furnishes a good opportunity of re¬ 
ferring to the whole question of such contacts, and of 
pointing out an almost general omission in the scheme of 
observations 

A few general considerations will show how in the 
opinion of some competent judges at all events, there 
is a remedy for such a state of uncertainty as we have 
described in the case of external contacts We have first 
the essential consideration which underlies the various 
methods of utilising a transit, that when Venus is as near 
to us as she is on the occasion of a transit—Venus, of 
course, is always nearest to us when she is between us 
and the sun—unless she be exactly between us and the 
sun so that we can use the sun as a screen or back 
ground and see Venus moving like a black spot upon it, 
she will not be visible to us at all, as her bright side will 
be turned away from us To point this statement we 
may remark that this is not the case with Mars, the path 
of which planet lies outside ours Mars, in fact, is 
brightest and best visible when nearest to us, and his 
distance has been measured, as astronomers have just 
measured the distance of Venus by using the longest 
possible base line on the earth and determining the appa 
rent change of place of Mars among the stars as seen from 
the opposite points thus using the sturs as a background 
rhe p c cesses, it is true, are different in their detads, but 
the s me in intention. The special observations of 
ingress, egress, nearest approach to sun s centre, and the 
like, In the case of Venus, arise out of the fact that the 
only available screen is a limited one and of a certain 
shape, and, it may be said, are so many contrivances 
which enable us to use the centre of the sun s disc, as we 
use a star in the observations of Mars In either case, of 
course, whether wc determine the distance between the 
earth tnd Mars or the earth and Venus, we determine 
the distance of the sun and the dimensions of the whole 
solar system 

Now, within the last few years it has been established 
that the sun, with its sensibly circular boundary which we 
see every day—the screen which we use in the case of 
transits of Venus—Is by no means the whole of the sun , 
It is only the central brighter portion of it An extenor 
nebulous mass, leebly luminous compared with the central 
one, lies outside it, and in consequence of its feeble light 
it is quite invisible to us, except during total eclipses of 
the sun, when the moon cuts off the brighter light of the 
central portion, and allows us to see the extenor, irregu 
larly bounded one, extending for hundreds of thousand* 
of miles away into space m all directions. 

Although, as we have said, this exterior portion cannot 
be seen, except during eclipses, in consequence of the 
strong illumination of our atmosphere near the suns 
place, the lower brighter parts of it can yet be rendered 
visible without an eclipse by the use of a spectroscope, 
and it is no exaggeration to say that by the aid of this 
instrument a large part of the sun outside that part of 
it ordinarily visible can be seen as sharply and as con¬ 
veniently as any part of the sun s surface can be observed 
by a telescope 

The method by which this is accomplished will be 
easily understood by anyone who will take the trouble to 
look at the flame of a candle, the wick of which has been 
almost covered with common salt, through one of those 
“ drops," triangular m section, which form part generally 
of a common lustre or a chandelier A small prism will, 
of coarse, be better still If the “ drop ” or prism be held 
close to the eye and upright, some four or five yards from 
the candle, at such an angle that the flame can be seen 
through it, a perfect yellow image of the wick and flame 
will be seen. Besides this image there will be a maze of 


colour to the right and left bf it, but the yellow indUM trf 
the fialne win be brighter than the rest 

Now, common tut is a compound Of sodium with 
chlorine, which compound Is decomposed by heat} Olid 
it is the vapour of the metal sodium set free which gives 
us, at the heat of the candle flame, Debt bf end colour 
only, which cannot be dispersed or Split Up by the prism 
The flame of the candle, on the other hand, gives out 
white light, which, being composed of light of all colours, 
is split up by the plasm, so, while the prism has ho 
action on tne one, it hat an enormous action on the other, 
and as a result gives us a perfect image of the flalne, 
built up by the simple light of sodiutn vapour, brighter 
than the Spectrum of the flame itself in that region 
Further, the white light of the candle gives us no clear 
Image, because in fact there are millions of images of 
every tint superposed, so that wc get but a confused 
rainbow effect, due to the white light The exquisite 
sodium image of the flame Is due to the fact that there is 
no overlapping and again, the reason that the addition of 
the salt to the flame, while it scarcely Increases the light 
of the candle, gives us a spectral yellow image brighter 
than the background, is easily explained by the fact that 
in this part of the spectrum, as the coloured band is 
called, the sodium light Is helping the yellow light of the 
flame, which gets no such help in other parts of the 
spectrum 

Now, wc know as a matter of fact that the exterior 
regions of the sun give a spectrum similar in character to 
that given by the sodium vapour in the candle flame, and 
that the sun itself gives us a spectrum similar to that of 
the ordinary flame of the candle, and that it is because 
our air is illuminated by light of this kind stronger than 
the light of the external part of it that it is invisible 
to us. 

To see, then, the external regions of the sun to which 
we have referred, the physicist looks at them through a 
prism, as in the candle experiment in fact, he uses many 
pnsms to spread out to the utmost the sun light reflected 
to us by our intervening atmosphere, which ^sunlight, as 
we have seen, has a spectrum similar in its nature to the 
spectrum of a candle flame When he has done tins he 
sees the images of the strange forms in these external 
regions, as the yellow image of the candle was seen, the 
light producing which was concealed by the brighter light 
of the flame till the prism was brought Into play Of 
course, he knows now exactly in what part of the spectrum 
the light which they give out is to be found He knows 
that all round the sun there is an atmosphere of vividly 
bright hydrogen, the light of which is red , he therefore 
looks w the red part of the spectrum, and the atmospheric 
veil being withdrawn by the prism m the way We have 
stated, he is enabled to trace by the red light given oat 
by the hydrogen exactly what the hydrogen u doing, and 
where it exactly is. He knows that magnesium is some¬ 
times ejected from the sun with terrific force into this sea 
of hydrogen, and he knows that the bght of magnesium 
vapour is green, so he examines the green part of the 
spectrum and so observes the exact size and shape of 
these volcanic bursts of magnesium vapour 

We then come to the point of this long digression. 
When we bring the spectroscope into play the sun is made 
larger, outside the round disc there is discovered a con 
tinuoui envelope extending to various heights, which WO 
can observe Our screen, therefore, is increased, and 
exterior contacts are exterior contacts no longer, if we can 
manage to see Venus passing over the newly-discovered 
region before she reaches the disc. 

How, then, can this be accomplished ? There are three 
ways in which this can be accomplished We have first * 
that ordinarily employed m observations of the chromo¬ 
sphere—as the newly-discovered region which surrounds 
the sun and ofi be spectroscopically observed without Mi 
eclipse is called. We have next a method devised by 
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f Father Secchi, and still a third, indcpcndcnily lnt on by 
several investigators 

In the method ordinarily employed, in order to avoid 
as mach as possible the overlapping of images of sensible 
breadth (which prevented the white light of the candle 
flame from giving as even a distant approach to a pure 
spectrum), the light is allowed to fall on the prism through 
a very fine slit of a certain height On this slit an image of 
the sun is thrown by a fine telescope If the whole length 
ef the sht is immersed, so to speak, in this image, we 
shall see nothing but the spectrum of the part of the disc 
which falls on the slit If it is only half immersed in it 
we shall see less of the spectrum of the disc, but we shall 
see jdso the spectrum of the chromosphere, as the oblite¬ 
rating effect of the reflection of the sunlight by our air 
has been destroyed by the pnsms 
l This spectrum will consist of bright lines, and if we can 
manage to place the slit on the precise spot occupied by 
Venus the fines will be broken, as the chromosphere will 
be eclipsed in this part by the planet, and we can follow 
the planet’s mouon untu the break in the line travels 
down to the spectrum of the sun, this will mark the 
Instant of exterior contact at ingress. At egress the pro¬ 
blem is simpler, as the actual place occupied by the planet 
prior to external contact can be seen by an observer set 
to watch the sun’s image on the slit of the spectroscope. 

An obvious objection to this method, if a better one can 
be found, lies m the fact that Venus has, as it were, to be 
“fished for” prior to external contact at ingress, and that 
the slightest error in following the planet s motion would 
render the mode of observation useless. 

The next method is one devised by Father Secchi 
Using a spectroscope as before, instead of throwing a 
„ simple image on the slit, by an object glass merely, he 
throws a spectrum of the sun on the slit by means of 
prisms, placid either before the object glass or between 
it and the slit. He slates that by this method the solar 
disc is seen with its spots and edge quite clearly defined, 
and that the spectral lines of the chromosphere are also 
seen Further, the slit can be opened wider with ad van 
tage than under the first method. It is clear, therefore, 
that when Secchi’s method is employed, if it does all that 
he says It does, observations of exterior contact would be 


~%e third method is a photographic one, and if it 
succeeds at all would do away with the mam objection to 
the first two A reference to the candle experiment will 
make it quite clear If we imagine for a moment the 
white light of the ordinary flame of the candle to be 
abolished, it is clear that we should sec nothing but the 
pure yellow image due to the monochromatic vapour of 
sodium. Similarly, if we imagine the light of the sun 
abolished, we should see the whole ring of the chromo¬ 
sphere if we looked at it through a simple prism, as a ring, 
or as a series of rings, according to the kinds of light 
given out by the vapour of which it is composed (the 
ripgi taking the place of the lines when we use a slit) 
In this way the chromosphere and the coronal atmo¬ 
sphere which lies outside it were actually seen in their 
true ring like form by Prof Respighi and Mr Lockyer in 
the Indian eclipse of 1871, the light of the sun being 
temporarily abolished by the interposition of the moon. 

In the thud method, then, instead of a slit, a disc is 
used. All the sun is thus hidden, with the exception of a 
very small ring at the extreme edge, underlying the 
chromosphere. It is certain that the whole ring of 
chromosphere can thus be photographed every day the 
sun shines, as it is now observed on every such dsy by 
Mr. Seabroke at the Temple Observatory at Rugby 
M»ol j and it is believed that the lower surface of the 
Chromosphere can be thus photographed as hard as the 
outline of the sun itself, for there are many favouring 
Conditions which, however, it would take us too long to 
enter upon in this {dace. 
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It is Cicar tlut by tin. aj pin. it o 1 < f this method there 
is a possibility of obtaining a whole senes of photographs 
both before and after Venus is seen on the sun, ana it is 
also clear that the method can only be tested on the 
occasion of a transit 

We know that Lord Lindsay’s expedition, which has 
been organised with a completeness which puts our official 
programme into the shade, is to test Secchi’s method, 
ana that Dr Janssen was to use some spectroscopic com 
bination The Italian parties, as we have already men 
tioned, were to limit themselves to external contacts as 
observed by the spectroscope, but their Government 
subsidy came so late that it is certain they were not 
equipped in the most complete manner, and it is probable 
that their original programme has been considerably 
curtailed. 

Although the spectroscope forms no part of the equip 
ment of the English parties, as it certainly should have 
done, seeing that they intended to observe contacts more 
than anything else, we may still hope that some of the 
methods will have been tested, and that the value of the 
aid they bring to observations of external contact may be 
determined 


A TOTES 

Tint Belgian Academy of Sciences have conferred upon Prof 
Huxley, Sec. R. S , the dignity of Foreign Associate. Such a 
step on the part of so very Catholic a body may make amends 
for the anathemas of the Irish prelates. 

Wk are glad to be able to contradict a statement which has 
appeared in some of the papers that Prof. Bunsen was about to 
leave Heidelberg He has, we learn, no intention of doing so 
The loss of Professors kirchhoff and Komgsberger is one which 
this University will frel most severely, and we cannot help 
wondering what the authorities at Carlsruhe were about to 
render it possible for two such men to lie tempted away Prof 
Kirchhoff has declined the directorship of the Solar Observatory 
at I otsdam, and goes to Berlin as free Academician and as 
Professor in the University Prof K nigsberger has accepted 
the post of Professor at the large Polytechnic School in Dresden 

Thf. scientific results to be obtained from ArcUc exploration 
will be carefully attended to in making the arrangements for the 
forthcoming Arctic expedition Fuch officer will take up a 
special branch of scientific investigation, and will devote himself, 
during the interval between hu appointment and the sailing of 
the expedition, to acquiring such knowledge as will enable him 
to exert his energies most usefully There will also be a civilian 
naturalist or geologist in each ship, who will be carefully selected 
with reference to special knowledge and other qualifications. It 
is possible also that an Engineer officer may accompany the expe 
dition, with charge of magnetic and pendulum observations. 
Some of the men forming the ships companies will also be 
selected for their special qualifications. Among these, a dog 
driver, named Karl Petersen, formerly cooper at the Danish 
settlement of Upenumk has already been entered. There will 
also be three iqs quarter masters In each ship, chosen from 
the crews of the whalers, and one of the lint duties of Capt 
Markham on his arrival In England will be to pioceed to Dundee 
for the purpose of selecting and entering these men Capt 
Markham was telegraphed lor to Lisbon on the aotb, and is 
expected to arrive in London this week. 

Lieut Bellot, brother of the unfortunate Bellot, the Arctic 
explorer, to whom we alluded in a recent number, has obtained 
leave from the French Government to volunteer for the English 
Arctic Expedition. 

On Dec 11, at 4.45 A.M., a severe shock of earthquake wee 
felt by Gen. Wanaouty and two friends, who intended to spend 





*74 


NATURE 


the whole of the winter on the top of the Pic du Midi, 
one of the highest summits of the Pyrenees. It is curious to 
notice that at the same moment, Dec. io, UX30 r m , a similar 
•hock was felt in America, round Winchester, on the Washington 
heights, alongside the banks of the Hudson. Are these two 
commotions related to each other ? 

Tut weather has lately been so dreadfully boisterous in the 
Pyrenean ranges that the Meteorological Observatory situated 
near the crest of one of the peaks has been almost demolished, 
Gen. Wansouty and his two friends being obliged to leave the 
place on the 18th at daybreak. They managed to reach on the 
same day at midnight, after sixteen hours travelling in the snow, 
a T"i°H inn at Gnsp, where they received every attention and 
were quite safe. 

The advices from the south are unanimous in stating that un 
precedcnted masses of snow have fallen, not only in the Pyrenees 
and the Alps, bnt also in Spain, where they have put a stop to 
the warlike operations. On Thursday, Dec 24, a thaw occurred 
in Paris, aa well at in London and many other places, with an 
unprecedented rapidity 

The number of railway accidents which befell English travellers 
on Christmas eve bus created quite a sensation m France It is 
worthy of notice that in that country there is a regular staff of 
accomplished engineers, duly qualified by previous instruction, 
and paid by the Government to inspect the several lines and 
ascertain whether all proper measures for security have been 
taken by the companies. Nothing is left to haphazard, but 
everything Is subject to a close and severe examination The 
consequence is, that although the traffic on certain French lines 
is not less than on some of the main English ones, the accidents 
are less frequent and not attended with such disastrous results. 

In reference to the fact that German plants were found in 
French soil after the German invasion, we may state that aiimi 
lar phenomenon has been observed before Lepulium draba was 
introduced into England by the Engl sh troops who foiled in the 
attempt to land on Walcheren in 1809 The gain from the herb 
was probably greater than the loss from the war In 1814 many 
plants from the Don became acclimatised in the Rhone valley 
and vicinity of Pans. The most notable improvement on record 
of any spontaneous flora is perhaps the addition to the Alsatian 
grasses by the introduction of Algerian species, fhese plants, 
although coming from a warm climate, have secured a firm foot 
ing in their new home, and rendered fertile a number of places 
which had remained up to that time barren and fruitless. 

On Dec. 33 the French Geographical Society, under the pre- 
s dency of Admiral La Ronciere lc Nt urry, held its annual dinner 
Toasts were drunk with enthusiasm to the union of nations by 
science, and to the crew and officers of the Challenger 

At the last meeting of the Tana Academy of Sciences, M de 
Lesseps announced the capture of a female shark in the Suez 
Canal, containing in its ubdomen (?) twelve young sharks, all 
living, and varying in length from twenty to twelve centimetres. 
This fact, adds M dc Leitcps, tends to show that the shaik is 
truly vivij atous 

A few days ago the French Government received from Belgium 
four hundred carrier pigeons presented by aeolumbophile of that 
country These animals wdl be sent to the acclimatisation gar 
dens, where a central dove house is to be erected for the Ministry 
of War 

In the printed book department of the British Museum, constant 
compute have been made for years by the employee regarding 
the injoriotu effect of the atmosphere on their health Quite 
recently Mr Warren, head of the transcribing department, has 
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died, apparently from no other cause thin the poisonous kBedt 
of the foal air he was compelled to breathe for mihy hotrrt etief 
day Hu frequent complaints wets listened to urtlk apathy by 
his superiors, and notwithstanding the medical tsetfanany faf 
which he was backed, no attempt was made to remedy the evil. 
Mr Warren’s is a very hard case. He was only thirty-eight 
years of age, and leaves a Widow and two young ohfldren, 
besides others who were dependent on him for the means at lift* 
He had been in the Museum for twenty years, was a most effi¬ 
cient employt, and a general fevounte. We hope the attenrirt 
which is being made to get a pension for his widow from tM 
Civil List will be successful He, hoWever, has not beeh the 
only sufferer The young men in his room are all more or less 
affected, some of them being under medical care. We certainly 
think that an investigation ought to be made into the justice of 
the frequent complaints as to the bed ventilation of many 
parts of the Museum, not even excepting the spacious reading- 
room It u even said that had it not been for thu cause, the 
accomplished Emanuel Deutsch might yet have been among tu. 
Indeed, it is hinted that the entire management of the printed 
book department requires looking into , the public money belhg 
by no means spent there to the best advantage 

A very interesting letter appears in Monday s Timex from a 
correspondent on board the Challenger, describing the voyage 
from Cape York to Hong Kong Details are given of vistta to 
several islands in the Malay Archipelago, in which collections of 
animals and plants were made. The results so far are sdld to be 
very satisfactory, and the Challenger has arrived In port with 
every store bottle and case in the ship filled up With regard to 
the temperature of these eastern seas visited by the Challenger, 
the Timer correspondent says —“They are, in fact, a chain of 
sunken lakes or basins, each surrounded and cut off from the 
neighbouring waters by a shallower run or border The water, 
down to a depth equal to that on the border, is able to drcnlats 
freely, and gradually cools as we descend , but the whole mass 
below, having no means of communicating with the outer waters, 
remains at the same temperature os that of the water fidwing 
over the floor of the rim , or, in other words, the Icy-cold water 
travelling north along the floor of the ocean from the Antarctic 
Seas, which is found in all the deep open channel^ cannot 
obtain admission through or over the surrounding rim Thus, 
we can now affirm with certainty that the sea Immediately east 
of Torres Straits, although having a depth of 3,450 fathoms, is 
surrounded by an elcvmted rim, having no deeper water over any 
part of it than 1,300 fathoms, all the water below that depth 
being at a steady temperature of 35“ The Banda Sea, which b 
3,800 fathoms deep, is ent off at a depth of 900 fathoms, the 
Celebes Sea, which Is 3 600 fathoms deep, b cut off at a depth 
of 700 fathoms, the Sulu Sea, which is 3,550 fathoms deep, Is 
cat off at a depth of only 400 fathoms, all the water below that 
depth being at a temperature of 50* On the other bond, we 
find that the Molucca paasage Is open to at least the depth of 
1,300 fathoms, and the China Sea to 1,050 fathoms, the greatest 
depth yet obtained in them ’ 

The following is a list of the Connell elected at the recent 
anniversary meeting of the Institution of Civil Engineers t— 
President, Thomas Elliot Harrison Vice-presidents—William 
Henry Barlow, KRS, John Frederick Bateman, F R.8 , 
George Willoughby Hemans.’tnd George Robert StephenSdO 
Members—James Abemethy, Sir WilBarn George Armstrong, 

C B, F R S, Sir Joseph William Bstalgette, C.B., Georgh 
Berkley, Frederick Joseph BrOmweli, F R S , George flarehtf 
Bruce, James Brunlees, Sir John Coode, William Pole, F &.S , * 
Charles William Siemens, D C.L., If ft S, Sir Joseph Whft 
worth, Bart, F R.S , and Edward Woods. Associates— 

J M Bateman Champain, R.E , John Head, End Cot Chute 
Pssley, RE 
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tibU ttU» tail lib pdbeti it kppe*»( that the expedition 
dtijwtcned from tirlHih Bonhah to Yahoo was to travel, not by 
any new route, bat by die one which hlsjor Sladen followed 
Mae i fat yean ago It wda to etart, in tea, from hu point of 
dep ar t ur e, Shako, proceeding thence to Motnem and Talifu. 
From the latt named city, once more (object to a Chlnoe 
governor, it will sail down the mighty Vangtse, with Shanghai 
for tte Unal goal The exploring party is commanded by Col 
Horace Browne, one of the mt .t distinguished officers of the 
BariBah Comrnl.non Mr Ney Elis* is s number of the ex| e 
dltkm, ahd Dr JoM Anderson, rtho goes as scientific officer 
with a small shift of Eurasian and name collectors, is slretdy 
well known os a member of the former expedition to Bhamo 
and Ynnart If the present party succeed in reaching Shanghai, 
they will be the first Europeans who, ti least since the days of 
Mateo Potty have ever ma le their way through China from the 
West 

It Is With tome (that mingled feelings thst we have perused 
the Report of the 1 Botanical 1 ocality Record Clnb for 1873 
Any addition to our knowledge of the geographical distribution 
of British plmts is very valuable, and the Recorder siul his corre 
spohdents have IHdil»tnously compiled much useful and Interesting 
obuervahon Lilt What chance remains of the permanence of 
our rarer plants wten theii localities are published in this way? 
We are glad to find that one of the rarest and most interesting of 
British plants, the Ladys Slipper, Lypt ipedium tatceom, lias 
beta found m severs! other localities m the woo ly magnesian 
limestone dehU of Durham, besides the original one u( Castle 
Eded , the exact (pots are wisely withheld 

M* R RoOTLfDOV, B Sc , t C S, has been appointed to 
the Professo ship of Natural Philosophy at the Bedford C >llegi, 
York Place, Lecture rooms and a chemical Jal oratory fitted 
with the requisite appliances for the proct eal teaching of physi 
cal scidice are in coune of preparation but pending the com g Ic 
lion of the c, arrangements have been made to ummenci the 
next session with an elementary course of experimental lectures 
oh heat, in another apartment of the College 

SuaoxoN Ma)or Day, F 7 S , Inspector of Tishenes in 
India, has recently issued a second report on the fisheries of 
India and Burundi, which treats of the sea fisheries of those 
countries, and of the principal customs affecting the supply of 
fish The case of the fisheries in the East is entirely different ] 
from that In this ebuntry In India, the chief subject of mvesti 
gallon is how to augment the working of the sea fisheries, in 
Great Britain, one of the mam ob)ects of the Lrg slature m the 
various lnqu ms that have been made has been to see if they 
were being overworked, and to devise means for their preserve 
tton and protection Although certain customs exm which, if 
observed on a Lir.e scale, would seriously affect the fisheries of 
India, still the g-nerwl facts seem to prove that there are not 
sufficient means for properly capturing and utilising the natural 
supplies of fi h One of the principal defects is the want of 
qfnek meads of carriage of the fish to the inland towns, to 
tacuM a supply of fish in the interior, it is necessary to salt them, 
and a great impediment to the trade in salt fish is the Govern 
meat tax on salt On this point Dr Day s remarks are very im 
jotUM lie sSyi “It may be well to decide whether it is 
hdthshi dr etch prudent, m a sanitary point of view, to itmke 
the finch of suit so excessively high that it cannot be used to 
pfettrvu flak with, and thus compel the people to go without or 
consume « putrid or rotten We read that * in Bergen there are 
-two large hospitals devoted exclusively to the treatment of 
ptrttata suffering from a peculiar forth iff disease brought on by 
eating badly cured fish, the disease is a mixture of leprosy and 
sl cyh x ntuuu . ’ (both comm00 m Orissa) In Ireland, in 1645, 
we am told that the leprosy was driven out of Monster by the 


English, the disea* being due to the peofle eating foul snlmon 
or those oat of season This was prohibited ahd the pro 
hibitlon enforced 1 whereby hindering these barbarians against 
their will to feed on that poisonous meat, they were the cause 
of that woeful sickness which used so mightily to reign among 
them, but hath in time been almost abolished.’ The collector of 
Rntnagln states that the high duty on salt Is undoutitedly a source 
of epidemics and other serious illnesses induced by eating mper 
fectly prepared fish 1 think the foreg mg extract sufficient to 
show that compelling a population to eat rotten fish may be a 
rather impolitic ait 

Thk Council of the Society for the Promotion of Scientific 
Industry, the head quarters of which are at Manchester, has 
decided to give gold, silver, and bronze medals for excellence 
and novelty in the vinous classes of exhibits at the exhibition of 
im lemehR machines and appliances for the economising of 
labour, which is to take place in Manchester in 1875 The 
arrangements for the Exhibition are progressing satisfactorily, 
and space has been secured by many high class engineering and 
other firms 

Thv tenth numi er ot the thirl volume of the Bulletin of the 
Museum of t omparative -’oology consists of an article on the 
Ophmnlr and Ash //jftiir, ol I and new, by Theodorcl yman, 
in continuation and rectification of prevtom, memoirs on the same 
subject Many new species are indicated pnncq ally from the 
Philip} me I.lands, wheie they were collected by Dr Semper, 
fr>m ahum tl cy \assed into the possession of the Mnseum of 
Comparative / 1 logy The memoir is illustrated l y Seven plates, 
showing the anatrmy of the Ophmrt ir, the growth of spines, 
hooks, and stumps, the formation ot armed spines, Ac , and the 
characters of the new species 

Ttir ad htions to the Zoological Society s Gardens during the 
past week inclu le two Ilardwtckes Mastigures (Vromashx 
hut sit) from In ha, presented ly Lieut Col C S Sturt, a 
Nicobar Pigeon ((( 1/ nas n col in r) from the Nicobar Islands, 
presented by Caj t 1 J \\ imlcrley , two Bonnet Monkeys 
(Mwitns rah tins) from In ha presented by Mr I Miller and 
Miss J Witt, two Ma7sme Deer (C crvui cimpestrv) from 
South America, purchased , a 1 arid se Whydah Bud ulna 
pirahva) a 1 in tailed Whydah Bird (Vidua pimapihs) from 
West Africa, received in exchange 


TH1 ML SLNT CONDITION OT T11L RO\ II 
SOU I 7 Y 

(Extractedfrom the President s Add ess at the Anniversary 
Meeting ) 

TT has been represented to me that, the Royal Society 
being now, after eighteen years of temporary accommodation, 
settled m quarters ol which we hope to retain undisturbed 
occupation fir some generations to come, an account of the 
present posi 1 in of the Soaeiy in respect of our more impor 
trot possessions, foundations, and functions, and our relations 
to the Government, would not only be generally acceptable, 
l ut might even be required of me by that large and increasing 
class 01 faeltows who live far from our doors. This class 
now numbers as nearly as possible one half of the Society 
few of whom can be even occasional attendants at our meetings 
and if to tbu class of absentees be added the Urge number of rest 
dents within the metropolitan district whose avocations prevent 
their attending, it will not surprise you to hear that (as 1 have 
ascertained by careful inquiry) a very large proportion of our 
fellow members know little of tbe Society s proceedings beyond 
what appears m our periodical publications, nor of ourcollcc 
tioni, nor of the tenure under which we occupy our apartments 
under the Crown—and that many have never heard c f the fun it 
we administer, whether our own or those voted by Parliament in 
aid of scientific research, nor of the fund for relief ol the neces 
clous, nor of the gratuitous services rendered by the Society to 
various departments of the Government 
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Sodetv has never published an almanack or anntuure containing 
information upon ft* privileges, duties, constitution, and manage- 
ment Particulars on these points ate for the most part now 
accessible to the Fellows only by direct inquiry, or through the 
Council Minutes, and these, to non-resident Fellows, are prac- 
tically inaccessible In my own case, though I have long been 
a resident Fellow and had the honour of serving on your 
Councils for not a few years, it was not until I was placed in 
the positiou I now hold that I became aware of the number and 
magnitude of the Society’s duties, or of the responsibility these 
impose on your officers. 

ft is upwards of a quarter of a century since an account of 
the foundations that then existed and the work the Society then 
carried on was published in Weld’s valuable but too diffuse 
“ History of the Koyal Society ” These have all been greatly 
mo Ufied or extended since that period , and many others have 
been added to them , so that the tune has now arrived when a 
statement of the large funds applicable to scientific research 
which the Society distributes, the conditions under which these 
ate to be applied for, and other particulars, might with ad¬ 
vantage be published in a summary form and distributed to the 
Felhws annually 

finance - Alter the financial statement made by the auditors, 
you will, I am sura, conclude that there is no cause for appre¬ 
hension in respect of the Society’s funds or Income , and when 
to this I add that the expenses of removal from the old house, 
including new furniture, amount to 1,300 / , and that the volume 
of Transactions for the presort year will contain eighty sis 
plates, the largest number hitherto executed at the Society’s cort 
within the same period, you will alio conclude that there is no 
want of means for providing illustrations to papers communi 
cated to us for publication 

The landed property of the Society, os stated in the printed 
balance sheet now before you, consists of an estate at Acton, in 
the neighbourhood of London, and an estate at Mablcthorpe, 
Lincolnshire, each yielding a good rental The Acton estate, 
at pr sent on lease to an agricultural tenant. Is planned to be let 
as building land, for which it is favourably situate, and will thus 
b*come increasingly valuable. 

Tlie subject ot the tenure under which the Society holds the 
apaitmenl* we now occupy was brought up on a question of 
insurance. That question has been satisfactorily settled by 
reference to the treasury , but it may still be worth while 
briefly to state the facts which the Council considered as 
furnishing va id grounds for appealing against the requirement 
to insure, and for at the same time requesting an assurance that 
the | ermanence of our tenure is in no way weakened by our 
removal to this building These are that when the apart¬ 
ments in Somerset House were originally assigned to the So 
dety by command of George III, they were granted “during 
the pleasure of the Crown, without payment of rent or any other 
pecuniary consideration whatever, that the Society was not 
required to insure either in Somerset House or old Burlington 
House, that when the Society removed at the request of the 
Government from Somerset House and accepted temporary 
accommodation in Burlington House, It was under the written 
assurance of the Secretary of the Tre»sury, addressed to the 
President of the Society, that the claims of the Society to 
“permanent accommodation should not be thereby in any 
respect weakened, ” that in the debates on the estimates in 
1857, the Secretary of the Treasury stated, in bii place in 
Parliament, thst "the Society could not be turned out of 
Somerset House without its own consent,” and that “ it was 
entitled to rooms by royal grant ’’ 

To this appeal the Lords Commiuioners retained a satisfac¬ 
tory answer, and their letter, dated October 37th last, assures 
us “that there is no intention on the part of the Treasury to 
alter the terms on which the Royal Society holds Us appoint¬ 
ments under the Crown, the conditions of the Society’s tenure 
will therefore be the same as those on which it occupied rooms 
fa Somerset House, and was subsequently transferred to Bur¬ 
lington House.’ 

while feeling it my duty to lay these details before you, 1 
most accompany them with the assurance that nothing has 
occurred daring this correspondence to disturb the unbroken 
harmony that has existed between her Majesty’s Government 
ajAthe Royal Society, ever since our occupa ti on of apartments 
•mm,, favour of the Crown. 

On'erety occasion of change of quartern the Society has 


received abundant proofs of the regard shown by the Go vain- 
nut for its position, requirements, and continued prosperity] 
and there is, I am sure, every disposition on the part of Ac 
Government to recognise the fact that the privileges confe r red 
on the Society are fully reciprocated by the mu ltifa ri ou s aid end 
advice fumbhed by your Council in matters of the grnatmt im¬ 
portance to the well being of the State. 

The practice of electing Fellows of the so-called privileged 
clou whose qualifications were limited to acciden t of lineage Or 
political status, has been viewed with grave dissatisfaction by 
many, ever since the election of ordinary Fellow* was limited to 
fifteen The Council baa In consequence felt It to be Ito duty to 
give most careful attention to the subject, which it referred to u 
committee, whose report ,has been adopted and embodied in a 
by law. 

The privileged class consisted, as you are aware, of certain 
royal personages, peers of the realm, and Privy CoundUors 
(Statutes, Sect Iv cap 1), and they were balloted for at any 
meeting of the Society, after a week’s notice on the part of any 
Fellow, without a suspended certificate, or other form whatever. 

The committee reported that it was desirable to retain the 
power of electing, as a “privileged dam,” persons who, while 
precluded by public duties or otherwise from meeting the 
scientific requirements customary in the case of ordinary Fellow*, 
possessed the power and had shown the wish to forward the 
ends of the Society, and recommended that the class should be 
limited to the princes of the blood royal and members of her 
Majesty’s Privy Council. And with regard to the method of 
election, they recommended that a prince of the blood royal 
might be publicly proposed at any ordinary meeting mad 
balloted for at the next, that, with regard to a member of her 
Majesty's Privy Council, he might be proposed at any ordinary 
meeting by means of a certificate prepared in accordance with 
chap 1 beet ui. of the Statutes, membership of the Privy Council 
being the only qualification stated—the certificate being, with the 
Society’s permission, suspended In the meeting room till the 
day of election, which should fall on the thud ordinary meeting 
after suspension. 

Having regard to the eminent services to the State which 
have been rendered by Privy Councillors, and to the fact that all 

C rs who do render such services are habitually enrolled on the 
of Privy Councillors, It was believed by the Council that the 
effect of thus limiting the privileged class would be that the 
doors of the Society would remain open to all such peers as 
desire and deserve admission, but who have not the ordinary 
qualifications for fellowship , while all such peers as might ap¬ 
pear with claims which compete with those of ordinary can¬ 
didates would prefer owing the fellowship to their qualifications 
rather than to their birth. 

The Council hopes that by this means the so-called privileged 
class will be reinforced, and that statesmen who may have con¬ 
sidered themselves ineligible through want of purely scientific 
qualifications, or who have hesitated to offer themselves from the 
fear of interfering with the scientific claims of others, will fa 
future come forward and recruit our ranks. 

A passing notice of the manner of proposing candidates fix 
the ordinary class of fellowship may not be out of place. 
Theoretically this is done by a Fellow who is supposed to be a 
friend of the candidate, is versed in the science on which his 
claims are founded, and is satisfied of his fitness in all respects 
for fellowship. It Is most desirable that the Fdlow who pro¬ 
poses a candidate should take upoa himself the whole duty and 
responsibility of preparing the certificate, should sign U first, 
and himself procure the signatures of other Fellows in whose 
judgment of the candidate’s qualifications the Council and the 
Society may place implicit confidence. It is unsatisfactory to 
see attached to a candidate’s certificate an ill considered list of 
signatures, whether given from personal or from general know¬ 
ledge , and the happily rare preedee of soliciting signatures 
and support, directly or indirectly, by the candidate himself, 
cannot be too strongly deprecated. For obvious reason* the 
president, officers, and other members of the Council have 
hitherto doling their periods of office abstained from proposing 
a candidate of the ordinary class, or from signing his certificate, 
but have not withdrawn their signatures from certificates seat fa 
before they took office. The Council and officers will probablw 
not feel the same objection to signing the certificates of candi¬ 
dates of the privileged class, as these will not be selected for 
ballot by the Council, but will be elected by the Society at 
large at their ordinary meetings. 
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In carrying on the bonnes* of the Society the Comal 1 * much 
to committee* appointed snootily for ipecial purpose* 
ee to whom sa occasional question is referred The annuel «p 
pointmeoti Include the Government Grant, the Library, the Soiree 
and the Acton Estate committee* The temporary committees 
of the mat year have been the Circumnavigation, the Transit of 
Venal Expedition* the Arctic, the House, the Brucham Cave, 
the Privileged Cissies, and the Davy Medal committees Besides 
these there are two permanent committees, the Meteorological 
and the Scientific Relief, to which fresh members are appointed 
ns vacancies occur From these designations, it will be under 
Stood that some of the committees nave been occupied v ith 
questions connected with the Government service, while others 
have devoted themselves exclusively to the business of the 
Society 

I shall now mention inch of the laboun of these committees 
as seem to be most worthy of your attention 

The ifeteoroto/pcal Commute* tf the Bovri of Tt lie, as It 
ought to be called, discharges in all respects the mo t arduous 
and responsible duties of any, controlling as it does the whole 
machinery of the British Government for the miking register 
ing, and publishing of especially oceanic meteorological phi. 
nomena throughout the globe 

1 he primary purpose lor which this an 1 all similar offices wen 
established was the acceleration of ocean passages for vessels by 
an accurate investigation of the prevalent winds and currents 
In other words, theTr great object is to aid the seaman in what 
Capt Baal Hall called " one of the chief points of his duty — 
namely, “to know when to find a lair wind and when to fall in 
with a favourable current ’ I he first lmj ulse to the formation 
of an office for this purpose was given by the late General Sir J 
Burgoyne, who in 185a started the idea >f land observations to 
be carried out by the corps of R< yal Engineers 

Shortly afterwards our Government 0 irresponded with the 
United States Government on the subject of co operating in a 
scheme for land observations, which was followed by a rugges 
tion on the part of America that the operations should be ex 
tended to the sea 

The correspondence was referred to the Royal Society, which 
warmly approved the scheme of sea observations hut saw many 
difficulties in carrying out that for the land 1 he Brussels f cn 
forence followed in 1853. when representatives of most of the 
mauthne nations assembled and ad pted a unform plan of 
action Soon after thi* Lord Cardwell, then President of the 
Board of Trade, established the Meteorological Department of 
that office, and placed the late Admiral 1 it/roy it the hell of 
it—the Royal Society, at the request of the Government, sup 
plying copious and complete instruct on* for his guidance which 
wiredrawn up mainly by Sir Edward Sabine Admiral hit* 
joy’s xeal and his great labours are known to all he worked 
out the system of verifying and lending instruments, planning 
surveys, registering observation*, publishing reiults, and, hutlv 
himself originated the plan of predicting the weither, and estab 
hilling storm signal* at the sea ports along the coast 

On Admiral hitrroy* death m 1865 the Royal Society was 
•gam consulted as to the position ind prospects of the office 
It* report, which did not differ materially from that of 1855, wis 
In 1806 referred to a committee, composed of a representative of 
the Board of Trade, of the Admiralty, and of the Royal Society 
This committee supported the previously expressed views of the 
Society, and suggested the placing of the office under efficient 
scientific superintendence , upon wh eh the Society, in the ««me 
year, was requested by the Government to undertake the super 
intendence or what bad bean the Meteorological Department of 
the Board of Trade To this request the Council of the Society 
so far acceded a* to nominate a committee of eight Fellows 


This is a bn 5 a history of the connection between the Royal 
Society tad the Meteorological Office on the one hand, and between 
the office and the Government on the other It is a very 

led to the mUoonception on the jSrTof some that the Society 
controlled the office, and by others that the Government (Board 
*bf Trade) controlled it, and by more that the annual grant of 
10,000/. » made to and in support of the Royal Society, or of iu 
owa object* whereas the grant is paid direct to the director of 
the office as soon as voted The Society’s action 1* confined to | 
the selection of the co mmitt ee, which superintends the office, 1 
while the Board of Trade, leaving to the committee the details I 


of their operation* exercise only a general control The labours 
of the committee are entirely gratnitou* and no part of the 
10,000/ Is touched by them or by the Royal Society 

1 believe there 1* no parallel to such on organisation as this in 
any other department of the Government It hu it« advantage 
in securing to the office absolute freedom from that disturbing 
element m the pubhc office* that their hLadi are chosen partly 
on political grounds and change with every Government, and Us 
disadvantage in win ting the support of direct Government 
authority and prestige Hitherto owing to the care of the 
committee, which meets almost weekly to the xeal and efficiency 
of the director (who is also secretary to the committee) and of 
the M aruie Suj enntendent, it has worked well Into its working 
it is not my purpose to enter, its efficiency and nine are fully 
acknowledged by the public No more practical pioof of this 
cm he cued than the general desire, supported by memorial* 
presented to 1 irliament for the restitution of the storm signal* 
which were discontmued after Admiral Fitzroy s decease, on the 
ground of their trustworthiness having been called in question 
It u no little testimony to the foresight of that xealous officer 
that they ire not only now re established and in full working 
order it too stations on the coist of Great Britain, but that the 
very wirnmgs issued from 1 ans to the eoast of France by the 
Government of tl at country are actually sent to Pans from the 
Meteorological Office in Ixmdon Ihe same warnings are trans 
milted along the whole h uropean coast, from Norway to Spam, 
and the system has been extended to Italy, lortugal, and 
Australia 

The Kcw Observatory, which is used also as the central 
observatory t f the Meteorological Committee is supported by 1 
grant fiom that committee, and by the munificence of our 
rellaw, Mr Gassiot who has settled on it 1 fund which pro 
duces 500/ a year for the carrying on of observations chiefly 
nngneticil 

Ike CircnmnnRation Commute —The scientific lesulta of 
the t kal/etn r 1 xpedition have fir cicecde 1 our m st sanguim 
anticq ations fhc letnjcrature Suivey (f the Atlantic may is 
Dr Car] enter itifcrms me be truly chiractcnscd as the most 
important sir glc contribution evtr ma II to lerrestri il lhysic 
11 eventing is it does the wh >I< tlirmil stritifmticn of an 
oceanic area of about IS milhrn square miles and with in 
avenge depth of 15 ooofiet Ner ire the les ll of the Pac lie 
Smey less impellent S me of these were laid bcfoie y u at 
our meeting of the 2fth inst in Prof Wy title I horns* n s lie 
liminiry N tes on the Isatuie tf the Sea B tt m m the S wlh 
Sci which reveal the existence of hithcrt unsuspeetcl pn 
ec sestf ajuetus netamcnhism it peat Irpths in the ccan, 
i I throw an emir Iv t cw 1 ght upon the gc A gical j rol itm 11 
thcongnnof 1/ e f days and dusts 

V aluable pipers on new and little known marine animals have 
been contributed to our Tr inductions and Proceedings by Mr 
Willrmoes Sul in Mr Moseley ind othei members of the 
c vilnn scientific staff of the CA illenq r and 1 numl cr of Ihe 
Journal of the I ilintan Society is devotcl to the botanical 
observatu ns and collections made by Mr Mosdey during the 
coune of the w yige 

TtnmU of Vnm Commute —Ujon the representation of 
your Council, her Majesty s Government hs* attached natuiohsts 
to two of the astronomical expeditions sent out from this counby 
to observe the 1 ransit of Venus. The stations selected were 
the tuo most inaccessible to ordinary ciuisers and at the same 
time most interesting in regard to their natural productions— 
namely, the island of Rodrigues w the Maun tins group, and 
Kerguelen 1 Land m the South Indian Ocean. 

fhe objects ind importance of these appointments were hud 
before the Government tn the following statement - 

It is an unexplained fact in the physical history of our globe 
that all known oceanic archipelago* distant from the great con 
trnent* with the sole exception of the Seychelles and of a 
solitary islet of the Mascarene group (which islet ia Rodrgucz), 
are of volcanic origin. According to the meagre accoun t 
hitherto published, Rodrigues cr mists of granite overlaid with 
I meatone and other recent rock* in the caves of which have 
been found the remains of recently ext met buds of a very su 
gular structure These fact* taken together with what is known 
of the natural history of the volcanic islets of Mauritius and 
1 ourbon to the west of Rodnguex and of the granitic archipelago 
of the Seychelles to the north of 14 render an investigation of 
its natural products a matter of exceptional scientific interest, 
which, if properly carried out, cannot fail to be productive of 
roost important results. 



178 


NA TV RE 


M=s«sasEpa 

* scanty flora of flowering plants, soma of which belong to entirely 
new (ype*. an4 ip extraordinary profusion of marine animals and 
plants of tpp greatest interest, many of them being representatives 
of north temperate and Arctic forms of life 

“H.MTs CkaUtn^er will no doubt visit Kerguelen s Land, 
and collect largely, but it is evident that many years would be 
required to obtain even a fair representation of its marine pro¬ 
ducts , and though we are not prepared to say that the scientific 
objects to be obtained by a naturalist’s visit to Kerguelen’s Land 
are of equal importance to those which Rodrigues will yield, we 
cannot but regard it as in every respect most desirable that the 
rare opportunity of sending a collector to Kerguelen s Land 
sWld not be lib” * 

1 may further state aa a matter of great scientific interest, that 
Rpdriguez contains the remains of a gigantic species of land 
tortoise allied to those still surviving in some other islands of the 
Mauritius group, and that the nearest allies of them are the gigantic 
tortoises of the Galapagos Islands in the opposite hemisphere of 
the globe, ss one of oar Fellows, Dr GUnther, has shown in a 

E read jost session to the Society Very valuable eollec 
of these fossils have been made by Mr Newton, the 
lial Secretary of Mauritius, during a brief stay which he 
was enabled to make in Rodriguez; but the materials are far 
from sufficient for obtalmng all the information we want 

In accordance with your Councils recommendation, the 
Treasury sanctioned the appointment of four naturalists—three 
to Rodriguez, and one to Kerguelen s Land Those sent out 
to Rodriguez are —Mr I B Balfour, ion of Prof Balfour, of 
rdinburLh, K Jt-S , who, besides being educated as a botanist, 
has worked as a field geologist in the Geological Survey of 
Scotland , he is charged with the duties of botanist mud geolo¬ 
gist , Mr George Gulliver, son of one of our Fellows and a 
pupil of Prof Rolleston, in Oxford, who goes out as uatu 
relist, and Mr H II blater, who has had great experience 


f* 1 **}* p*??* fa*!**- 

The proceeds o? the 4,ooo& offered by M Breast to dm 
person who should discover a care for the tbojeni vk** d i vkfcd 
between severe! pertly successful essayists for iBft god iwfx 
but it is not likely that the sum itjplf will fiver be nested wftti 
by the Academy 

The prizes offered for general excelle nce or vplqptary wqrk qn 
a certain subject have been a great deal more fortunate, so thgt 
the method adopted by the Royal Sodefy prorates* better 
results than the old academical competitive system, even in Paris. 
The Plumty prise of tea/ for the best paper on' the improve, 
mant of steam navigation was gained for 1872 by M Zaurises, 
who has carefully investigated propulsion by the Archimedean 
screw, in 1873 by M. Bcrtin, for a paper on the beet method 
of ventilating steamers. 

The Lalande prize in astronomy has been gained for 1872 by 
the brothers Henry for the discovery of a number of small 
planets at the Pans Observatory, and In 1873 |>y M Coggia, of 
the Observatory of Marseilles, for his discovsljes eqiong comets. 

The Poncelet pnre has been given for 1872 to M Mannheim 
for the general excellence of his geometrical disquisitions, and in 
1873 to Sir W Thomson for his magnificent works on the 
mathematical theory of electricity and magnet^m. 

The Godard prize for 1872 has been awarded to Dr Pettigrew 
fur his work “ On the Muscular Arrangements of the Bladder 
and Prostate, and the manner in which the Ureters and Urethra 
are closed ” 

The aggregate sum to he awarded yearly, exclusive of the 
Breaut prize, u 4,400/, andHhe number of prizes pWteen, only a 
few being for subjects specially proposed by the Academy The 
competition is open to all nations The names of competitors 
must be placed in sealed envelopes, which are opened only in 
the case of those who succeed j but, except in the case of prises 
given fur general excellence, papers most be written either in 


The Kerguelen s Land duties are undertaken liy the Rev 
A fc Raton, M A , a gentleman most favourably known as 
an entomologist, and who hod made very imp rtant collections 
in Spitsbergen, which he visited for the purpt se of studying its 
fauna and flora. These gentlemen had, by the last accounts, 
all proceeded to theur destinations 

(To be continued.) 
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giving some interesting detail* as to the history of the prizes 
offered for competition by the Academy 

One of the first ever offered was a sum of 4,000/ given by 
Philippe d Orleans, then Regent of France, in 1716, to be 
awarded to the person or persons whe should invent a method of 
determining longitude at sea This handsome sum was not 
awarded to anjroue up to 1793, when the Academy was sup 
pressed, M de Choucuil, French Ambassador to England, 
having made fruitless exertions on behalf of Harrison, the well- 
known chronometer maker, in 1763. 

A circumstance connected with there old prizes is worth noting 
La Coudamrnc, about 100 years ago, offered a prize for an essay 
on the question “why so many differences of colour were noted 
between the male and female livery in quadrupeds as well as in 
buds ’ The question being deemed useless, the money was not 
accepted by the Academy 

In the hut century almost all the prizes were won by Euler I 
and BcrnouUly, but now scarcely any of the prizes, amounting 1 
to 160/, are awarded j sometimes nobody competes for them. 

Although the distribution this year is both for 1872 and 1873, 
only two of the competitive prizes have been taken, one for 
1873 by M Mascart, professor in the Collfige de France, for s 
paper on the modification which the light of the sun undergoes in 
caaaoqwnce of the motion either of the son or of the earth. 
M Mascart felled to observe any modification, but the prise was 
given to Mm owing to the care and ingenuity displayed in his 
experiments One prise was also won by M Balbndn for a 


SCIENTIFIC S#RI4fS 
JaAihruk der kb gtotogueben heuktans'olt Band xxiv 
Noe. 1 and 2 - The first article in No. 1 is by JJr A Redten- 
baclitr, and treats of the stratigraphies! reUtlnrs of the qieaozoic 
formations as developed lu the district of G^tTi*, near Hieflau 
The second paper, by Dr C Doelter. gives so qc account of the 
biebenburguchen metalliferous mountains. The district de¬ 
scribed hen south of the river Arranyos, between Offenbfinya 
and Bistro, ss for as the Maros. 1 he formations developed in 
this district consist of (1) crystalline, metamorphic, and eruptive 
rocks (gnelis, crystalline limestone, granite, diorltr, syenite), 
(l) Jurassic aud cretaceous (limestone meltnhyre and augite 
porphyry, sandstone, chalk, Ac.), (3) Tertiary (comprising, 
besides various fossihferous deposits, such igneous rocks os 
hornblende andesite, ougite-andesite, basalt) j (4) alluvium. 
A sketch map accompanies Dr Doelter s communication — 
Herr K Homes contributes a paper entitled “Tertiary ModUs," 
in which he gives an account ot the molluscs met With in various 
Tertiary deposits (as at Ktsubcneff, JenikaJc, Ac.) A number 
of the species described are new to science Epur excellent 
plates iliustrate the paper —Dr K. Mojsiaovics, whose coptribu 
tions to the Jahrbuch are both frequent and valuable, gives ns 
a long paper on the Tnasslc period in the Kist Alps. He dis¬ 
cusses the distribution of the Tnsastc fauna, and shows tint the 
formation itself may be divided into zones, each characterised 
by certain well marked species, farther, be describes at length 
the nature of ths deposits, and points ont tint the trios is 
characterized throughout by tha constant pn*pncp of poorly 
fosailiferous limestone and dolomite aud richly foasiliforoue marl 
and calcareous marl —The only geological paper in No. 2 is one 
by Dr Guido btache, On the polseosoic regions of the East 
Alps. The author describes in considerable detail the structure 
of the rock masses forming tha Alpme land* of Austria, and 
gives a coloured geological ipap of the regions described, and 
two plates of honsuntti section*.—Amongst the minerslogtcal 
papers accompanying these numbers of the JaAr+iub may he 
noted one by Dr Doelter, On tha trachyte of the SiebenbUrg* 
fochen metalliferous mo untain s , in which n number of toaiyaes 
are given.—Herr Kalkowsky furnishes on account pf the micro- 
reopy of the Mute and pachstain of Saxony —Aoawmmend 
(Lddwiglte) from Bunat is described by Ts h"n»»Mf and a 
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Sftj ip oqpnectfon with which we note also a paper by 
ir (Tschemwk) On the meteorite-find in Greenland 

Astrtncw\ueke NackricUtu , No 4015, contains a detailed state¬ 
ment of observations made at Washington by Cleveland Abbe 
Otl tbe position of Coggia's comet, together with the form of the 
tail, its length, and other details.—F Tietjen gives elements of 
Or. 'Pallscrs planet (139), together with an ephemeris for 
November and December 

Memcrte della SoeiHa detli Spelttouopuh Italtanx. -Father 
Becchi lends on account of pis observations on t|j« solar eclipse 
of October last IJe observed the contacts of the limbs of the 
son and moon by the spectroscopic method, and discusses its 
advantages over the ordinary method with the simple telescope. 
—The same author sends drawings of the chromosphere from 
December afi, (873, to August a, 1874, and be remarks on the 
continual diminution in the frequency and height of the promt 
Bences In accordance with the dlnpnution in numbei of sun spots. 
The spn appears to have been seen, on an average, rather oftener 
than every other day 

Annate di Ckemua appheata aUi Meduuta, vol llx , No 3, 
September, opens with a paper in the Pharmaceutical Section 
by Prof Borsarelli, of Turin, entitled “ General and Compare 
tlve Study of the Pharmacopoeias of b urope and America. 1 '—In 
the some section is a paper by Dr C. Girard, On protoxalate of 
iron, and one by l.eger, On a tartrate of magnesium lemonade. 
—In Hygiene there is a paper by Cunningham, On the micro 
scoplcal examination of the air —Dra. I And and Terngi com mu 
nlcOte a paper to the Pathological Section, on paluatnne 


SOCIETIES AND ACADEMIES 

London 

Linnean Society, Doc. 17—Pr AUman, president, in tbe 
chair —The President rend a paper on the Diagnosis of new 
Genera and Species of Hydroids. Several very interesting col 
lections of Hydiolda had recently been placed In the author ■ 
bands for determination One of the moit important of these is 
from the zoological museum of the University of Copenhagen, 
and consists entirely of gymnoblastic foims obtained from various 
parts of the world, but principally from the Scandinavian shores 
The author la indebted for it to Prof I utken, of the Umveisily 
of Copenhagen Another collection, consisting of calypto 
blastic forms, was made in the Jnpan seas by Cant St John, 
of H M S Sy/vue, and sent to the author for determination 
by Mr I uwynn Jtffrejs, by whom it Is destined for 
tpe British Museupi For anothei valuable collection, con 
tabling many new species, (he author is indebted to Mr Busk , 
while a collection, belonging chiefly to the family of l’lumula 
ridie, was made by Mr Holdswoith in Ceylon, and contains 
several curious forms, and, lastly, for a small collection from 
the shorei of Spitsbergen, tbe author is Indebted to the Rev 
Mr baton, by whom it was obtained during a recent yacht 
voyage to that region. Among the new species from the Copen 
hagen Museum, one of the moat interesting is a Uydractimi, 
from Spitsbergen. It Is distinguished from II ethwata of our 
own shores by its nearly smooth spines, but more especially by 
the peculiar condition of its gonosome, the blostostyies bung 
destitute of the capitulum which forms so characteristic a feature 
Ih II eekmata, while eajh carries only a single spherical sporosar 
of comparatively enormous sue He proposes for 4 the name of 
U mgnocarpa The same collection contains a new Cladoco- 
ryne, the second speeftfr as yet discovered of this remarkable 
urns. It was found attached to Gulf weed, and Is especially 
interesting in being provided with it* reproductive sooids, (true 
hires hitherto unknown in the genus. These are developed among 
file tentacles, and are almost without doubt medosifono, though 
this point Vmld not be determined with absolute certainty For 
the new species the name of C pefagua wo* proposed Another 
hydroid from the same collection was a beautiful A mol three, a 
genus nearly allied to Corymorpho. It was obtained from Ice- 
lend One of its most striking feature* consists in the great length 
of its proximal tentacles t these are nearly a* long as the entire 
round which, in the living nrimal, they must have bung 


down In the form of a graceful ipyertefl tassel of flexile filaments 
subject to the impulse of evetypgi$|ng current of the surnnuid 
ing water The name of A nlandtca has propose dfor ft T *ITie 
Japin collection contained, among other interesting species, 
a Campanularia, remarkable for the comparatively r endrj»ons 
sue of its cups, which exceeded by abopt fivelnnes the dimensions 
of those of the largest British species. Jt was named C graudu 
This collection contained also a beautiful Thuiaria, for which 
the name of T cotonata was proixwed, and In which the female 
gonanghun or receptacle for the ova was crowned by about nine 
very long bifarcating hollow spines, which formed a cage like 
chamber into which the ova subsequently passed An extei) 
sion of the coenosarc is continued from the enlarged summit of 
the blsstoetyle or fleshy colnmnai axis of tbe gonangmm through 
the whole length of the spines, and aa the blastostyle must be 
homologically regarded as a hydranth arrested ana adapted to 
functions connected with reproduction instead of nutrition, the 
author looked upon the spines as representing the tentacles of a 
hylranth which had lost their prehensile functions, become 
clothed with chitme, and adapted to the protection of the ovp 
during an early period of their development. Mr Busk's collection 
contained many beautiful new species of coJyptoblostic hydroids 
Among these was a Sertularella, whose tubular hydrothecre, free 
from the stem in nearly their entire length, were deeply deft at 
their distal ends, in the msnncr of a mitre For this curious 
species the name of £ epis opus was pioposcd A new genus, 
under the name of CemmtH Ha, was constituted for a seitulana 
like form, in which ihe hydrothecte, instead of being situated on 
the opposite sides of the step), were all brought to the front of 
the stem, and there became sdnate to one another m pairs. A 
beautiful Thuians, with a remarkable dichotomous ramification 
of tbe main stem, and with the gonangla situated in the axils of 
the branches, presented a striking resemblance to the inflores¬ 
cence of certain common caryophyllaceous plants, and was 
named T Cetasteum Mr Holdsworth’s collection, mads on the 
coast of Ceylon, contains some very remarkable species Among 
these is a magnificent Plnmulanan ot the Aglaophenian type, 
rendered striking by the great length of its mestal neroatophores, 
and by Ihe presence of two very long divergent teeth which pro 
ject from the margin of the remarkably patulous hydrotbecse 
The species glows in the form of crowded tufts of beautifully 
graceful plumes. It would seem to belong to the group which 
Xirchenpauer places In his sub genus Makrorynchta, and the name 
of Alai rory nchut tnsignu is now proposed for it, but as no gono 
some ha* as yet been found m any of the sp clmen\ the generic 
name is only provisionally assigned to it. tor another beautiful 
form from the same collection the author has constituted a new 
genus under the name of laxdl 1 Its hydrotbcc t and nemafo 
phores are formed on the tyjic of those of the genus Aglaophe- 
ma, but ita gonophores are not protected by corbultc, and its 
ramification presents the peculiaiity of being doubly pinnate, so 
that it represents in the Aglaophema section of the Plumnlarida. 
a form which In the PlumularLm section is represented by the 
genus D plopteron, a genns recently constituted by the author 
for one of the deep sea hydroids of the Foreupme Exploring 
1 xpedition. The name of Taxella eaimia is assigned to the 
I resent species which grows m dense tufts to the height of about 
a foot Jn Mr Eaton’s collection from Spitsbergen the only 
well preserved hydroid is a hole Sertularia with regularly p n 
nate ramification, elongated hydrothecse, and a long ovate gonnn 
gium curiously constricted near its middle I he author gives it 

Geologists’ Association, Dee 4 - Ilenry Wo Jward, 
IKS, president, m thechur -Dr W B Carpenter, KR S, 
On the conditions which determine the presence or absence of 
animal life on the deep-sea bottom 

Edinburgh 

Royal Society. Dec. at —Prof Kelland, vice president, in 
the chair —The following communications were read —Remarks 
on the great logarithmic table computed at the Bureau du Cadastre 
under tbe direction of M Prony, by Mr Edward Sang —On 
the elimination of a, 0, y, from tbe conditions of integrabihty 
o f b Uatii, S V0tp, S Vykp, by M G Plarr C omnium 
cated by l'rof Tait—The development of the ova and stroc 
tare of tbe ovary in the Mammalia, by James 1 oulis, M D 
Communicated by Prof Turner —Mathematical Notes, by Prof 
Tail —(1), On a singular theorem given by Abel (2), On tl c 
eqoipotential surfaces for a straight wire, (3) On a ■' 

-’ ' In -italics. 
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Literary and PbQoeophlcal Society, Dec i —Rev 'Win 
Gaakell M A , vice president, in the chair —Some ioubU m re 
gardtothelawof the diffusion of gases, by Mr II II Iloworth 

Dec 15 —Mr Edward Shunck, FRS, president, in the 
chair —Rev ffm Gaakell, M A , read an interesting accou nt of 
Horrocks and Crabtree a observations of the Transit of Venus in 
1630 published in the Annual Register for 1760 —Some par 
bculus respecting the negro of the neighbourhood of the Congo, 
West Africa by Mr Watson Smith, b C S — Analysis of one 
of the Trefnw mineral waters, by Mr Thomas Camelley, B Sc 
Communicated by Prof H E Roscoe, FRS 
Glasgow 

Geological Society, Dec 15 —Mr John Young F G S 
vioe-president, in the chair—Mr James Nelson jun , exhibited 
a selection of fomils from the Irish and Scotch limestone beds, 
and read a paper on the Armagh limestones, and their eqtura 
lents in Scotch strata —Mr James Dairon read a paper on the 
graptolites of the Upper Lla n d e il o rocks of the south of Scot 
hua. Mr Dsuon described more particularly the following 
forms Chmacograpsut Urettusculus Dxdymoprapsus, Dura no 
graptus, and PUura^rapsus, pointing out the characteristic 
features of each, and indicating their range in the rocks of the 
formation, and the beds m which they severally occur most 
abundantly The paper was illustrated by drawings and by a 
beautiful collection of specimens 

BosioN U S 

Society of Natural History, March 18 - The j resident 
in the chair—Dr Samuel Kneeland read a paper Ulus 
Hated by diagrama and specimens on the evidence for and 
againat the so-called sea serpent lie thought a careful weigh 
ing of the evidence showed that such an animal is not a 
zoological absurdity, and that from palaeontology (if we dis 
card the testimony of many credible witnesses) we may even 
conclude that it is a possibility—and he believed, a | rol ibility 
—that some form, intermediate between the mar 1 1 runs of 

the Secondary and the elongated cetaceans of the 1 utiary has 
come down to the present epoch, and will eventually come under 
the notice of naturalists, and prove, in this as in many other 
cases, that widely spread popular beliefs in natural history espe¬ 
cially when professing to rest upon credible testimony, have 
generally for their foundation some portion of scientific truth 
He believed there were at least two species of the creature 
(which he styled iremothenum), one m the northern and another 
in the southern ocean—Notes on Opbiduihe and Hcmsfendse, 
with descriptions of new species from America and the Meditor 
ranean, by F W Putnam 

Pahis 

Academy of Sciences, Dec 21 —M Frdmy in the chair — 
The following papers were read —New theory ol the motion of 
the planet Neptune remarks on the ensemble of the theories 
of the eight principal planets Mercury, Venn* the Earth, Mara 
Jupiter, Saturn, Uranus and Neptune, by M Le Vcmer 1 he 
paper presented com) letes a work commenced on September 
l6tb, 1839 —New theorems on senes of similar triangles by 
M Chasles —On the limited oxidation of the hydro carbons 
amylene by M Berth el ot The author employs a solution of 
chromic acid as the oxidizing agent Hydride c f amylene yields 
valerianic acid Amylene when mixed with water and treated 
with the mixture yields a mixtute of all the fistty scids from 
formic to valertanic—the latter and acetic ad I being formed m 
the greatest proportions —New documents on the flora of New 
( alednnia, by M Ad Brongmart—On the carpelhry theory 
acaxdingtotheliliace-c, bySf A I 1 recul —The Laboratory of 
Experimental /oology at Roscoff by M II de Lacaze-Duthuts 
The author gives a detailed recount of this valuable establish 
ment —Microinetnc measurements of the tnple star f Canon, 
by M Otto Strove —Report on a memoir by MT Sarrsu, entitled, 

Iheoietical researches on the effects of gunpowder and endn 
slve substances, 1 y the Commissioners MM M01 

Berthelot, and Kesal —On an apparatus for measun „ __ 

industrial analyses or gnt hydrom ler, by M E J M sum end — 
Observation* concerning a recent communication by M A 
Cornu on the degree of precision of Foucault s method for 
me as urin g the velocity of 1 ght, a letter from M Liasajcau to the 
perpetual secretary 1 he w ntcr gave the following extract from 
. 1 to M Cornua statement that the for- 


Morin, Treses, 


Foucault W contradiction t 


m* had obtained result* ha mg an indeterminate apt ran motion 
“ Increasing thus the length of the luminous j alh and apply 
ng greater sccuncy to the meaiurun nt of the time, 1 obtained 


determinations of winch the extreme variation* do not exceed 
, It and which combined by the method of means rapidly give 
senes which agece nearly to '—On the pyruvic ereum 1 
synthesis of parabamc acid, by M E Gnmanx This add has 
been obtained by the action of bromine and water on monooltro- 
pyruvic ureide — 

C 4 Ug(NO^O, + 6Br+II,0 <= CBr 1 N0 1 +C,H t N 1 0, + 3HBr 
On 1 fragment of cranium seeming to indicate that trepanning 
might have been employed among the Celtic people, by M B 
Robert — M Dumas read a telegram from M Ftenniua relating 
to the transit of Venus —Installation in Campbell a Isle of the 
expedition sent to observe the transit of Venus, a letter from 
M A Boquet de la Grye to M Duma* —Letter to the perpetual 
secretary on the subject of the obelisk maed at Montmartre in 
1736 for the fixing of the meridian of Paris by M F Lode. — 
On the first method given by Jacobi for the integration of equa 
tioni to the partial derivatives of the first order, by M G 
Dacboux —On the changes of brilliancy of Jupiter * satellite*, 
by M C Flammanon- —On the molecular equilibrium of solo* 
tions of chrome alum, by M Lecoq de Bolsbnndran.—Pre¬ 
paration of pure nickel salts from the tifeiwl of commerce by 
M A Terrell —Action of chlorine on perinomide of acetylene, 
by M L B urgoin —Toxicological search for potassium cyanide 
in presence of n in tone double cyanides, by M t Jocqaemln. 
Researches on the pathological albumens, method of estimating 
albumens, &c , by f Birot —Analysis of a meteorite which fed 
in the province of Hoctca, m Spain, by M F Ptsaoi —Obser¬ 
vations relating to the Rods meteorite, by M Daubrde —Re 
searches on the modifications which the blood undergoes m its 
passage through the spleen from the double point of view of its 
richness m red globules and its respiratory capacity, by MM L 
Mol aster and P Picard—Obseivationa made at Bordeaux of 
two lunar halos of remaikable intensity on the 15th and 19th 
of December, a letter fromM (z Lespiault to the president — 
During the meeting M Du Moncel was elected a free number 
in place of the late M Roulin 

BOOKS AND PAMPHLETS RECEIVED 

Br tis —A Skel 1 of Ph losoj 1 j Paris Boloay and theodicy a 
Prrl de to the B ology of the I tan )ol C Mocv car M A ILD 
1>D WII ,m< and N rguc)-Garde cr. Vcr Hook for 1873 Robert 
Hogg II D F L S ( Jour al or Holt cul re ) —Hand t* From tha 
French of lh R lot (Hy S K aa and Co )—Geology al the Clyde Valley 
Jh \o nj MB (James MeUehooo Gl-ugow) —1 at of tho Palroosac 
Fiehee Lutra ted from the Ccolog cal Magune (lr bner end Co >— 
Seventh Annual Report of the Exact tiro Come turn of tho Mat cheater Nat 
So for Woman t S ffrige (A rxander Ireland Manchaater)—Notea on t 
Ja^ w th broken SI ells in tha Lower Valey of the Rtrw 


&c (Ba IlTe" T idlifYnd CosJ-riStadiw coKoge^i Wm_ 

” " (Royal Society) —On the Connection between Colbery Fxplaeaooe 
le Weather a Robert H Scott and Wm Galloway (Quarterly 


JTrtSb { 


FRS (John Van V 


n ib tarry Parte rl r >, so and as J W Griffith U O, and 
i RS FLSGoim Van Vootxt) —Anthropologia. Vq| 1 
I art 3 (Ho 11 ere Tindall and Cox) 


jcvoxe FRS 
bnst a II sToav or th* Fholish Paorca* 

Fbiil no a New Chemical D ctionasv By M M I a j 



Th* AnozatoH School or Natuzal Hisro»v 
The Last Tvfhoon at Uoao Kohc 
Xhcxis Const BvJ R Hiho.FRS 

FkKTiLiaAnoM or Flows!* bv iBaacrs IX. By Dr Hemweww 
Mulls* (IFrtt llbutrmtmU) . . 

in thx Thahsit or Vbmus " ‘ . 
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Social >as and Acadsmibz 
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THE GEOLOGICAL SURVEY OF VICTORIA 
Geological Survey of Vtctona Prodr omus of the Palae 
ontology of Victoria, or,Figures and Descriptions of 
Victorian Organic Remains. Decade I By Frederick 
M'Coy, FGS, Government Paleontologist, and Di¬ 
rector of the National Museum of Melbourne (Mel 
bourne John Frferes London TrUbner and Co, 
1874.) 

E have at last a first instalment m the shape of a 
Decade, from Prof M'Coy, of Melbourne, Aus¬ 
tralia, upon the organic remains of that colony It is 
entitled, “ Prodromus of the Paleontology of Victoria, or 
Figures and Descriptions of Victorian Organic Remains,” 
Decade I The preface, by Pro! M'Coy, states that as 
the maps and sections of the Australian Survey would be 
incomplete without figures and descriptions of the fossil 
organic remains, it has been determined to issue a Pro- _ 
dromus or preliminary publication of the Victorian fossils, 
in decades or numbers of ten plates each, with descriptive 
letterpress. The first decade contains matter illustrating 
six different groups of fossils , viz, the Graptolites, the 
Marsupiata, the Mollusca (Gasteropoda), gymnospermous 
and lycopodiaceous plants, and Star fishes of the family 
Urastendm We presume that this mode of 1 suing the 
decade is an experimental one, as it will require eight 
or ten numbers of decades to complete oftfc decade of 
a particular group, depending upon the number of plates 
devoted to these particular group., as they arc issued 
Wejshould have preferred seeing a decade on the Grapto 
litidx completed at once, or the Asteriade, or Volutidje, 
or indeed my other, thus forming almost a monograph of 
some special group, as a connected whole, as it will be 
long before a decade of any one group can be hoped for, 
unless the Professor has a large stock in hand, and store 
already prepared If there is one group more interesting 
than another, figured In the decade, it is the Graptolites 
the Victorian species figured arc nearly all British, 
European, and American, no extinct organisms of 
apparently the same species had so wide a distribution m 
space. Hall, of America, Carruthers, Hoplunson, Lap 
worth, Nicholson, Baily, &c, have all elaborately writteri 
(indeed still are writing) upon these mysterious Hydrozoa, 
and Prof M'Coy, of Victoria, and Etheridge, of Edin 
burgh, are now investigating the Victorian forms. Surely 
something definite may be expected, or will be determined, 
as to their specific value Monopnomdian forms of the 
getuis Diplograpsus and Didymograpsus ore the only 
genera touched upon in the decade, also one Phyllo- 
graptus, P folium , var typus Hall, which differs little 
from our British species, except in being larger M'Coy 
describes ten species, four of which are British of Lower 
Silurian age. Our own gold-bearing Cambrian slates of 
North Wales thus contain a fauna, the same in time as 
those “ goldfield slates* of our aunferous colony. 

Plates 3,4, and 5 of the decade and text are devoted 
9 descriptions of the mandibuhe or jaws of one genus of 
marsupial mammalia of Australia, Phascolomya pUocmut 
(Wombat). The mandibles only are figured and de¬ 
scribed. The chief interest attached to this fossil arises 
from its being the first ever found in the Victorian for 
You XL—No. 171 


ruginous gold drifts or gold cement of Dunolly Prof 
M'Coy fixes the age of the deposit as Pliocene Tertiary, 
corresponding m time with our upper crags of Norfolk 
and Suffolk, and he believes the Victorian beds correspond 
in age with the gold drifts of the Ural chain 

Macropus titian and M atlas, extinct forms of Kangaroo, 
occur with this fossil form of Wombat We look forward 
to much original matter from Prof M'Coy upon the 
phytophagous and carnivorous marsupials of the Aus- 
trahan continent. 

Plates 6 and 7 of the VoluticLc, especially certain 
forms, are scarcely distinguishable from the Middle 
h ocene species of our own country (Barton and Brackles- 
ham), and the higher Ohgocene Tertianes of Europe are 
represented in these distant Cicnozoic deposits of the 
antipodes The Voluta anti ctngulata of M'Coy seems to 
us to realise the alliance of our two British species— V 
ambupta and Voluta digitaltna We have again a repre¬ 
sentative form in £ anttscalans , M'Coy, occumng m the 
Tertiary and Oligocene clays of Modop and Mount 
Martha. The Vololitlus scalarts , Sow (Middle Eocene 
of Isle of Wight and Barton) and the Voluta nodosa. Sow. 
(Bracklesham and Barton) are so closely allied to those 
Australian Volutes that we fail to see any difference, they 
are truly representative. The remarkable shells, V macro- 
ptera, M'Coy, and V Hannafordt, M'Coy, are essentially 
new forms, and throw fresh light upon the specific value 
of the genus , the great expansion and globose nature of 
the wing or lip removes it from our British Crag Voluta 
Lambcrtu, but to which m many other respects it is allied. 

Part VIII with Plate 8 is devoted to the description of 
eight species of Zamites (Podozamites) This group of 
gymnospermous plants arc of much interest to the 
palaxiphytologist, and, in this country and Europe, 
essentially typify and characterise rocks of Secondary or 
Mesozoic age The discovery in Queensland of a bipin- 
nale or distichous Zamia (Bowema) has changed our 
views as to the foliage of this group of Cycadaceie, now 
known to be compound instead of simple. M'Coy pro¬ 
poses the sub generic name of liowetmUs for these com¬ 
pound fossil Cycadaccm resembling the recent Bowema. 
The fruit found with the remains does not aid the Pro¬ 
fessor in determining their true affinity, but he states they 
more strongly resemble the fruit of the fossil Zamia: of 
our Yorkshire oolites than the Araucanan type. The 
fossil or extract British Cycadaceae had long range in tune, 
commencing in the Lias and living through all the 
Secondary rocks, Fittonm, of the Upper Cretaceous beds, 
being the last British form The group is largely repre¬ 
sented by many species in our Wcaldcn and Purbeck 
rocks 

Part IX and plate accompanying it illustrate one genus 
of lycopodiaceous plants (Lep^dodendron) This ubiqui 
tous genus occurs in the coal measures m every region of 
the globe, and frequently m the Upper Devonian rocks, 
but at the close of the Paleozoic period pasted away 
Thee is much conflicting evidence and information rela¬ 
tive to the occurrence of this group of lycopods in the 
true coal measures of New South Wales and Victoria. 
Prof. M'Coy states that not one has ever yet been found 
m the Coal strata of New South Wales or Victoria, its 
occurrence in both areas named is entirely unconnected 
with the beds yielding the coal. M'Coy believes that the 
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coal yielding rock of the above localities are of Mesozoic 
age, stating his reasons from the enure absence of Cala 
mites and Lepidodendrons, and from the presence of 
T-emoptera, Phyllotheca, md other forms intimately 
related to those of the Mesosoic coal beds of the 00I1UC 
formations of \orkshire, Europe, Richmond (America), 
and India 1 hat rocks of true Coal measure age do occur 
in Australia there is no doubt we cannot here discuss 
the fragmentary and conflicUng evidence of its piesence 
and distribution until more reliable data has been 
collected 

Plate 10 illustrates two species of star fishes from the 
Upper Sdurian rocks, l’tcraster and Urasterella, both of 
the family Urastendc M Coy a Urasterella is the 
btenastcr of Billings and Pali aster of H ill, md to this 
latter genus have been referred those forms of old star 
fishes having adambulacral, ambulacra!, and marginal 
plates on the aims, whereas Urasterella differs in only 
having one row of plates on each side of the ambulacral 
gioove Ihc two fonts figured in the decade arc named 
after the present mining and late gc< logical directors of 
the colony U sthynn appeals to he the first fossil 
star fish found in Australia T1 esc st ir fishes, like many 
other Australian fossils, arc almost identical with our 
Bntishtype« Weknowof no moie remarkable fact in the 
histoiy and distubuUon of life than the affinity that seems 
to exist between the fonns of life over two areas so old 
and so vastly removed as that of Britain and Australia, 
anupodal to each other imvcrsahty might llmost be 
applied thiough Homotaxis to the geographical distribu 
tion of the seaeral format ons which coinpnsc the periods 
even suatigraphically and lithologically as well as the 
existence in common of numerous genera ind with many 
representative and soire even identical species between 
the two countries What difference in time there might 
have been between the deposition of the sedimentary 
materials and its accompanying life in our Luropcan or 
the American area, with that of the Australian region, wc 
shall never know but the faunal rclaUons weie nearly 
the same, and the then species must have had a far wider 
distribution L in space and time than we have hitherto 
imagined or generally believed 

1 his first Decade of Victorian I ossils will be studied 
with much interest by British pal contologists, firstly on 
account of its being from the pen of the accomplished 
Director of the National Museum of Melbourne, and 
secondly on account of the valuable researches and 
matter forwarded to us illustrating the palaeontology or 
past life history of that remote region of the globe 


LIVINGS TONES “LAST JOURNALS' * 

II 

I he Last Journals of Bind I ivtngslone in Central 
Aftua, fr m 1865 t h/s D nth Lontmutd ly a 
Natrati t ot lis Itifm imuts an lsnfillings, obtained 
Jiom hts faith!ul tin anti. Chum a and Sun By 
Horace Waller, T R G S, Rector of Twywell, North 
ampton Intwovols With portrait, maps, and illus 
trations (London John Murray, 1874) 

HE Loangwa was crossed on December 15, and 
on Christmas Day Livingstone lost his four goats, 
a loss which he felt very keenly, “ for, whatever land 
* Conti ued fron p 145 


of food we had, a little milk made all right, and I 
felt strong and well, but coarse food, hard of digeo- 
tion, without it, was very trying’' Indeed, after this 
Livingstone suffered much from scarcity of food, and 
became greatly emaciated and weakened, and to in¬ 
tensely aggravate this, through the weakness of a boy 
and the knavery of a runaway slave, the medicine chest 
was stolen on January 20,1867, a loss which was utterly 
irretrievable “ I felt,” he sadly says, “as if 1 had now 
received the sentence of death, like poor Bishop 
Mackenzie Fever came upon him shortly after, and for a 
time became his almost constant companion , this, with 
the fearful dysentery and dreadful ulcers and other 
ailments which subsequently attacked him, and which he 
had no medicmc to counteract, no doubt told fatally on 
even his iron frame, and made it m the end succumb to 
what he might otherwise have pasted through wtth 
safety 

1 he C hambem, whose course into Bangwcolo Living 
stone has finally determined, was crossed on January ->8 
• While detained for about three weeks at the village of 
Chitapangwa a somewhat able and on the whole well 
meaning chief, he sent ofT a packet of letters and 
despatches with some Arab slaves , these reached Eng- 
1 ind in safety He also sent forward a small supply of 
provisions to Ujiji At last the southern shore of Tan 
ganyika (or Lake Liemba as the south part is called) was 
reached on March 31 By this time Livingstone was so 
weak, he could not walk withi ut tottering At the village 
of Cbitimba, some distance west of the end of the lake, 
he was detained foi upwards of three months, on ac 
count of a quarrel between a chief, Nsami, and the 
Arab Kamces, whom Livingstone found here with a 
slaving party ird who showed the traveller much kind 
ness On Aug 30 difficulties having been adjusted, 
Livingstone proceeded westwards, and on Nov 8 came 
upon the noith end of Lake Moero, a like of goodly 
si/c, flanked by ranges of mountains on the cast and west 
Its banks are of coarse sand, and slope gradually down 
to the water outside these banks st inds a thick belt of 
tropical vegetation in which fishermen budd their huts 
The country called Rua lies on the west, and is seen as a 
lofty range of dark mountains 

I roc ceding southwards, Caztmbe’s, on Lake Mofwc, a 
lakeli t a little south of Moero, was reached in a few days 
The name of Cazembe is already known in connection 
with the journey, in the end of last century, of Dr 
Lacerda, who died and was buried not far from the pre¬ 
sent village This Cazembe (he was killed shortly after 
Livingstone s visit) was the tenth from the founder of tko 
dynasty, who came from Lunds, and conquered the then 
reigning chief, usuiping the chiefship Cazembe treated 
Livingstone on the whole handsomely 1 he traveller re¬ 
mained at bis village about a month, when he again went 
to the north of Lake Moero, and visited the Lualaba, the 
nver which, using in Lake Bangwcolo as the Luapula, 
and of which the Chamber! may be considered the 
beginning, stretches away northwiuria and westwards 
through Lake Ramolondo, and again northwards, to what 
termination is not yet known Livingstone had a firth 
belief that it was the upper part of the Nile, though 
appearances would seem to suggest that it more probably 
joins the Congo There is every likelihood that Lieut 



fm . 7/ i 875] 


NATURE 


*83 


Cameron will be able ere long to aolre the mystery 
To this river Livingstone has given the name of 
bis friend Webb, and to an important tributary from 
a reported large lake to the west, named by Living 
stone Lake Lincoln, and made to join Lualuba about 
5" S 1 st, be has given the name of his staunch friend 
“Sir Paraffin Young” Livingstone again came south 
to Casembe’s in May 1868 Before this all but five of 
bis men deserted to a slave party under Mohamed bin 
Saleh, who had been detained ten years at Cazembe s, 
and whom Livingstone helped to get off He turned out 
an ungrateful cheat Continuing southwards in June, 
Livingstone on July 18 reached Lake Uangweolo, al 
though he was not really its first European discoverer, 
the Portuguese having been there long before him 
With difficulty obtaining a canoe, he crossed to an island 
some miles off the north west comer of the lake The 
latter be calculates to be about 150 miles long by 80 
broad, and is 3,688 feet above the sea. It, as well as 
Mocro, abounds in fish of a great variety of kinds, some 
of which, no doubt, will ultimately be found new to 
science Livingstone had no means of bringing away 
any specimens, and only gives the native names As we 
have said, the north east, east, and south sides of the lake 
are surrounded with “ sponges,” the water in many places 
being so deep as to require canoes, and is intersected by 
the courses of many streams On islets m this sponge 
the villages are located. 

In connection with this “sponge” and the rainy 
season, Livingstone enters m this part of his journal 
on a long disquisition on the climate of Central Africa, 
which wc recommend to the notice of meteorologists 
Speaking of the region around Bangwcolo, he sajs 
“burns {iicotitd for‘brooks’) are literally innumerable 
rising on ndges, they arc undoubtedly the primary or 
ultimate sources of the /imbezi, Congo, and the Nile 
by their union arc formed streams of from thirty to eighty 
or one hundred yards broad, and always deep enough to 
require either canoes or badges These I propose to call 
the secondary sources, and as m the case of the Nile 
they are drawn off by three lines of drainage, they become 
the head waters (the input Nili) of the nver of Egypt ” 
No one bad a better right to theonse on this subject 
than Livingstone, for few had observed so much, but it 
may yet be found that he allowed his eagerness to settle 
the Nile question to run away with his cooler judgment 

After being detained near Bangweolo for some time 
by the disturbed state of the country, he proceeded north 
wards in the company of some Arab traders, Still 
further delay occurred to the north of Moero, caused by 
the barbarity of the Arab slavers with whom he was 
compelled to travel, and it was not till December that a 
Start in earnest was made north-eastwards to 1 anganyika 
He became so ill on the road with pneumonia and other 
ailments, resulting from damp and a completely enfeebled 
constitution, that he became insensible and had to be 
earned part of the way The effects of this illness never 
left Mm. The lake was reached in February 1869, and 
Livingstone entered Ujiji on March 14, a “ruckle of 
bones.'* Supplies had been forwarded to him here from 
Zanzibar, but his misfortunes were aggravated by finding 
that most of them had been knavishly made away with by 
those to whose care they had been entrusted. 


The traveller re-crossed Tanganyika in July, and on 
August a set out on a new series of discoveries to the 
west of the lake, in a region not before visited, scarcely 
even by the Arabs, that of the Manyuema. Through this 
region flows into the Lualaba the large nver Luamo, or 
Luasse, or Lobumba, rising close to the west shore of 
Tanganyika. Livingstone s object was to reach the 
Lualaba and if possible cross to the west side. After 
vainly trying to get west, he went into winter quarters m 
February 1870, at Mamohela, in about 4° 2o' S lat and 
27° 5 E long Another attempt was made to reach the 
river with only Lhuma, Susi, and Gardner He was 
again baffled and returned to Bambarre, south west of 
Mamohela, in July, martyred with lrntable eating ulcers 
m the feet, which seem to be caused by some form of 
malana, and with which he was for long sorely troubled 
he was confined to his hut for eighty days with them 
During his long detention here, which galled Living 
stone dreadfully, he records m iny observations of the 
people, who certainly seem to eat human flesh, and prefer 
it when very “ high, but who were on the whole ex 
tremely kind to himself, notwithstanding the brutal usage 
given them by the Arab traders, with whom the country 
now swarmed, and who mercilessly burned villages and 
slaughtered men, women, and children, simply to inspire 
terror Here Livingstone became acquainted with what 
Mr Waller thinks is an entirely new species of chim 
panzee, a remarkable animal called by the natives the 
“Soko,” possessing wonderful intelligence and having 
some very curious habits. In February 1871, some men 
who proved worthless scoundrels reached him from the 
coast, and he again started for the Lualaba, which at last 
he reached on March 29. He stayed at a village, 
Nyingwc, for four months, vninly trying 10 get a canoe to 
take him to the other side, which was here 3,000 yards 
off the bed of the nver being dotted with many islands. 
This Nyangwc at which Livingstone stayed is a place of 
great interest a regular market is kept daily to which 
hundreds of women from the other side flock to buy and 
sell goats, sheep, pigs, slaves, iron, grass cloth, salt fish, 
earthen pots, &c. The devilish treachery of the Arab 
slavers seems to have reached its height here dunng 
Livingstone s sojourn A party under one DugumbJ, 
without warning or provocation, assembled one day when 
the thronged market was at its height, and commenced 
shooting down the poor women right and left, so that 
between those who were shot and those who were drowned, 
hundreds were lulled, and the market completely broken 
up. No wonder that Livingstone had “the impression 
that he was m hell,” and that hi* “ first impulse was to 
pistol the murderers ’ This of course completely knocked 
on the head any chance which he may have had of 
getting a canoe, and in sickening disgust he made his 
way back to Ujiji, which he reached on October 23 
While returning through Manyuema, his party was 
attacked by the enraged people, who mistook Livingstone 
for one of the slavers, and nearly stopped his further 
travels by a spear which grazed his back. This was the 
only time dunng these last seven years wanderings that 
the traveller was hostilely attacked. Five days after his 
arrival at Ujiji he was cheered and inspired with 
new life, and completely set up again, as he said, by the 
timely arrival of Mr H M Stanley, the richly laden 
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almoner of the proprietor of the New York Herald Mr 
Stanley’s story is known to everyone, and we need not 
repeat it 

With Stanley, Livingstone explored the north end of 
Lake Tanganyika, and proved conclusively that the 
Lustxe runs into and not out of it It will be satisfactory 
if the discovery of on outlet on the west side, just an 
nounced m a despatch from Lieut Cameron, turns out to 
be true In the end of the year the two started eastward for 
Unyanyembe, where Stanley provided Livingstone with an 
ample supply of goods. Here Stanley urged his going home, 
but although he was now inwardly yearning to return, his 
judgment said, “ All your friends will wish you to make a 
complete work of the exploration of the Nile before you 
retire.* To this purport also was the advice of his 
daughter Agnes, whom he therefore calls “ a chip of the 
old block. But had his judgment been cool enough, it 
might have told him that his constitution was so shattered 
that it was totally unequal to a task of such magnitude. 
The fountains he was in search of he supposed to be about 
400 miles to the west of Lake Bangwcolo. 

The rest is soon told. Stanley left on March 15, 
and after Livingstone had wearily waited in Unyan 
yembe for five months, on August is a troop of fifty 
seven men and boys arrived, some of the boys being 
Nassick pupils from Bombay, one of whom was Jacob 
Walnwnght, who afterwards acted so important a part 
in the home-bringing of his body Thus attended, 
then, he started on August 25 for Lake Bangweolo, pro¬ 
ceeding along the east side of Tanganyika, over rugged 
mountains which sorely tried the endurance of himself and 
his retinue even though he had two donkeys to nde a 
present from Mr Stanley His weakness soon found him 
out ere he reached the shore of Tanganyika his old 
enemy dysentery seized upon him, and seems never wholly 
to have left him but to have got worse and worse, causing 
him fearful suffering till the bitter end In January 1873 
the party got among the endless spongy jungle on the 
shores of Bangwcolo, where vexatious delays took place, 
and where the journey was one constant wade below, and 
under an almost endless pour of rain from above The 
Chambezi was crossed on March 26, and the doctor was 
getting worse and worse, losing great quantities of blood 
daily but he seems never to have dreamed of turning back 
or of resting No idea of danger seems to have occurred 
to him, he had so often before got over difficulties 
and attacks of all kinds, and he was so full of the 
object his heart was bent on, that the idea of death does 
not seem to have entered his head. This, we believe, 
moreover, it a characteristic of the disease. At last, m 
the middle of April, he was unwillingly compelled to 
allow his men to make a kitdnda, or rude litter, in which 
he was borne to the end. Still the dreadful illness is 
spoken of as a mere annoying hindrance. Thus, on the 
29th of April, Chitambos village on the Lulimala, on the 
south of the lake, was reached The last entry in the 
journal, of the last two pages of which a fac-timile is 
given, is April 27 “ Knocked up quite, and remain— 

recover—sent to buy milch goats. We are on the banks 
of the MoUUmo.* On April 30 he was careful to wind 
his watch, but with the utmost difficulty, and early on the 
morning of May z be was found by the boys kneehng by 
the nde of bis bed, dead. 


Chitambo behaved generously, and the men, headed by 
Chum a and Susi, acted with great intelligence, faithful¬ 
ness, and discretion Everything was carefully locked 
up, and the story of the preparation of Livingstone’s 
body for the purpose of carrying it home to his own folk, 
by 1 beekin forenent the sun," is known to all. After a 
five months’ march through many difficulties, the atten 
dants reached Unyanyembe. Here Lieutenants Cameron 
and Murphy and Ur Dillon were met, and early this year 
the body arrived at Zanxibar, and in the end of April 
was deposited, as was meet, m Westminster Abbey 
A monument with an appropriate inscription has been 
erected to Livingstone w the Abbey, and doubtless, in 
time to come, a more suitable memorial will take the 
place of that rude one placed near the spot where their 
hero died by the hands of his loyal and faithful attendants. 

Mr Waller, we think has on the whole performed his 
sacred task judiciously, printing the journals, as we have 
said, exactly as he found them, though many of his 
parenthetical remarks seem to us unnecessary The maps 
are of great assistance to the reader, and will be found ot 
value to the geographer, although in the meantime, so 
far as Livingstone s last journey is concerned, they must 
be regarded as to a great extent conjectural No doubt 
careful criticism will soon do its work both on journal and 
maps, and, with the help both of previous and subsequent 
exploration, test the exact geographical value of the 
achievements which cost Livingstone his life. The lllus 
trations arc interesting and helpful 

BUCHANAN ON rHE CIRCULATION OT THE 
BLOOD 

The Tor es which carry on the Circulation 0/ the Blood 
By Andrew Buchanan,M D Second Fdition (London 
J and A Churchill, 1874 ) 

N the same way that, among A priori mechanical 
philosophers, the possibility of discovering a per 
petual motion was a favounte subject of discussion before 
the development of the theory of energy so, among 
physiologists, the relative importance of the different 
forces which maintain the circulation of the blood was an 
equally common source of speculation before the intro¬ 
duction of the blood pressure gauge and the sphygmo- 
graph Within the last twelve or fifteen years, however, 
the various problems which used to occupy the attention 
of Magendie, Amott, and Barry have been completely 
solved by entirely fresh methods of observation j and 
these, quite irrespective of their opinions, have verified 
or disproved their theoretical deductions according to 
whether or not they were based on sound premises 
Dr Buchanan devotes much of the short work before 
us to the consideration of one of these bygone points, 
namely, the pneumatic forces which maintain the circula¬ 
tion of the blood, the importance of which he endeavours 
to demonstrate by a senes of hydraulic experiments, the 
different elements of which are, we fear, slightly savoured 
with the bias of preconceived notions, as the result at which 
he amves is that “ after birth the circulation is mainly 
carried on by two forces—the propulsive force of the 
heart and the pressure of the atmosphere, acting neatly 
in the proportion of three of the former to two of the 
latter, but that as life advances, and the quantity ot 
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venous blood increases, the latter force becomes relatively 
more powerful,” The most energetic of these auxiliary 
pneumatic forces is stated to be that of the chest, which 
is followed in importance by the suction force of the 
heart and by a “ pleuro-cardiac pneumatic force,* m which 
the heart, contracting in a rigid chamber, draws blood 
into it from the surrounding veins, on account of its 
decrease in size daring the systolic act The elaborate 
investigations of MM Chauveau and Marey,* published 
a little more than ten years ago, put us in a position to 
state exactly, m inches of mercury, what are the values of 
the pneumatic forces which Dr Buchanan describes, and as 
these results are evidently not familiar to British physio¬ 
logists, to those at Glasgow at least, it may be worth 
while recapitulating them here First, the sphygmograph 
trace in health shows that, as Dr Arnott maintained, 
normal respiration has scarcely any appreciable effect on 
the blood pressure, because the horizontal line joining 
corresponding points in the different pulse beats is very 
nearly, if not quite, straight These authors also explain 
how the antagonistic results of Ludwig and Vierordt—in 
which the one states that the blood pressure falls during 
inspiration, and the other during expiration—can be 
accounted for, they finding that if the air passages are 
partially obstructed, as b> shutting the mouth and closing 
one nostril, the one result is produced , whilst if these 
same passages are freely opened, the opposite effect is 
observed The influence of respiration may'therefore bo 
dismissed as comparatively insignificant 
That of the heart is much more considerable By 
means of a beautifully constructed piece of apparatus 
M Marey has been able to demonstrate the existence 
and amount of the negative or suction forces, as far ns 
they arc found to exist m the different cavities of the 
heart, during the different parts of each cardiac pulsation 
His results are recorded by the graphic method^ and 
their agreement among themselves is evidence of their 
accuracy The work referred to contains a full dcscrip 
tion of the apparatus employed The following are the 
results —In the right ventricle the blood pressure does 
not ever go beyond zero, except at its basal portion, 
where it is sometimes found that a minute suction force 
develops immediately after the closure of the aortic valves, 
and then only In the left ventricle an appreciable sue 
tion force is observed at the same time as in the right, it 
is, however, not great It » impossible, by any means 
yet devised, to get at the left auncle, but the right auricle 
is easily arrived at from the jugular \cin In it the blood 
pressure is nearly always negative or below zero, it being 
otherwise only during its systole A study of the aun 
cular cardiograph trace shows that immediately after the 
auricular systole, which is the same thing as saying at 
the commencement of the contraction of the ventricles 
the pressure in the auncle descends rapidly oelow zero , 
that the descent is broken by a small wave, and that the 
suction force commences to diminish gradually after the 
closure of the aortic valve, becoming ml a very short time 
before that organ again contracts. The explanation of 
these changes is not difficult The rapid fall in the aun 
cular pressure during the ventricular contraction was 
many years ago fully explained in a peculiarly able 
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memoir by Mr Bryan,* and the active dilatation of the 
ventricles of the heart during diastole, which necessitates 
a corresponding internal suction force, has been shown 
by more than one physiologist to depend on the pecuhan 
ties of the coronary circulation 

By employing a specially adapted manometer M Marey 
was able to measure this suction force in the right auricle 
of Eguus ealalius, and found that it ranges, on the 
average, between - 7 and - 15 millimetres of mercury, 
the same method giving 120 millimetres as the average 
pressure in the left ventricle during the systole i rom 
these figures the true relation borne by the contractile 
force of the heart to its suction power can be readily 
estimated 

The “pleuro-cardiac pneumonic force” described by 
Dr Buchanan is nothing more than that above referred 
to as described by Mr Bryan, the latter author having 
previously demonstrated that on account of the heart—a 
conical organ—contracting m a conical cavity, it must 
necessarily advance towards the apex of that cone during 
systole and so leave the base to be filled by the absorp 
tion of the blood from the distended veins 

These remarks all tend to show that many of Dr 
Buchanan s investigations are in the right direction, but 
that a further acquaintance with the literature of the sub¬ 
ject would enable him to employ his considerable ingenuity 
and enthusiasm in the elucidation of points still remain 
ing unexplained to students of the science of physiology 
This want of acquaintance with the works of others is, 
we think, partly explained by some incidental remarks in 
the book before us The author says “ I have always 
exercised all the branches of my provision I can¬ 
not but regard this custom as much superior to that 
which our medical corporations are now enforcing, of 
mak ng every man from the beginning select for himself 
a single branch of the profession , ’ to which are added 
other remarks derogatory to specialisation in study 
With these we cannot agree, and still think that “ if you 
wish to find a man of large views of physiological nature, ’ 
he is more likely to be a special student, with time at his 
disposal, unoccupied by miscellaneous professional calls, 
than one who, turning his attention to all things, lias no 
opportunity of concentrating it on any one, to the ad 
vancemcnt of our knowledge of its details 


OUR BOOK SHELF 

1 lements of Animal Physiology Elementary Science 
Senes By J Angel I (W Collins and Co, 1874) 
There is more than one way by which the relative im¬ 
portance of scientific facts may be arnved at An inves¬ 
tigator, whilst prosecuting his independent researches, 
will not be long in forming a fairly accurate standard, and 
this he finds it easy to impart to others. Many engaged 
in educational work find it impossible to afford the tune 
for independent observation or prolonged study, and yet 
it is their ambition to give their pupils a fairly correct 
estimate as to those of the innumerable facts surrounding 
them on which they should lay stress in preparing for a 
pass examination. The standard with them therefore 
becomes nothing more nor less than the questions of 
former years or of other similar examinations the woik 
which answers the greatest number of these in the most 
satisfactory manner being looked upon as the most 

* Lit*trtf, Feb. 8 1634 
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valuable, especially if the irrelevant matter i« reduced 
to a minimum. The small book before us contains a 
carefully compiled and accurate digest of many of the 
most prominent facts of human physiology, with inci¬ 
dental references to some of the best known peculiarities 
of a few of the lower animals, illustrated by several appro¬ 
priate and well selected diagrams, among which, how¬ 
ever, there is an important one indicating the general 
distribution of the arterial system, which is unfortunately 
reversed, and another explaining the leverages of the 
body, representing a man as standing with his centre of 
gravity far in front of the tips of his toes The language 
employed is dear and concise, whilst many of the best 
known terms in common use among physiologists are 
explained in a glossary at the end of the book. Some of 
the practical illustrations suggested to the pupil for his 
own instruction are particularly to the point. There arc 
some explanations with which, however, we cannot agree, 
such os that the activity of the circulation of the blood 
which accompanies physical exercise is the result of the 
alternate compression and relaxation of the veins , and 
that a much vaunted theory as to the cause of cholera, 
which involves the purchase of a much advertised appa¬ 
ratus for its relief, has sufficient foundation for even the 
slightest mention in any book for the use of students 
The non-technical character of the work will commend 
it to many as a useful introduction to physiology 

The Gardeners Year Book and Almanack , 1875 By 
Robert Hogg, LL.D , l L.S [Journal of Horticulture 
Office) 

THIS is a very handy and valuable little book. T he in¬ 
formation it contains is of a kind that may be thoroughly 
depended upon Besides a great deal of practical infor¬ 
mation of a miscellaneous sort, there are tolerably copious 
gardening directions for each month, besides selected lists 
of fruits and vegetables, and of the new plants of last year 
It will be very useful to amateur gardeners, and would be 
still more so if it gave some short and plain descriptions 
of various horticultural operations—such, for example, as 
pruning different kinds of fruit-trees. 


LETTERS TO THE EDITOR 

[The Editor does Mot hold himself responsible for opinions expressed 
by his correspondents Neither can he undertale to return, 
or to correspond with the writers of, rejected manuscripts 
No notice u taken op anonymous communications ] 

Absence of Microscopic Cslcareous Organic Remains 
in Marine Strata charged with 8iliceous Ones 

In s letter headed “Deep-Sea Researches,” and subscribed 
“ W C Williamson, Owens College," in your issue of the 24th 
Dec (sol xu p 148), the author, after having stated that Dr. 
Wyville Thomson has come to the conclusion that the calcareous 
Olobigeriiue and other such elements had been removed by the 
“solvent action of carbonic acid accumulated in the deep sea 
waters, 1 adds that, “ In my memoir [1847, op. at JI arrived at 
the same conclusion.” 

Then follow extracts from the “Memoir” itself, alluding to 
the removal of all the calcareous forms, leaving only the siliceous 
structures,” by “ carbonic add gas in solution in water ." 

Finally, the author states 1—“After venturing upon these con¬ 
clusions m 1847, not as mere speculative guesses, but as the 
deliberate result of a leng senes of investigations carefully 
worked out, I need scarcely say how intense was the interest with 
which I read Dr Wyville Thomson's observations, which so 
thoroughly sustain and conform the accuracy of mine My con¬ 
clusions were wholly derived from the microscopic observe 
tioos of earths and rock specimens which I compared with the 
few examples of foraminlfcrous 00re with which I was then 
familiar ” 

“Felix < 

In enumerating _ __ 

place m spoage-spicuks generally, I have noted that the cal¬ 
careous spicule is subject to one in particular, " in which there 
is a general breakdown of the whole fabric, which gradually 


___„_la not a trace oT the original 

structure to be seen Were this change confined to those cal* 
careons spicules which I have mounted in Canada balsam, I 
should have inferred that it was caused by the balsam; but 1 ted 
that the same change accompanies these spicules where they 
may have been taken in by the kerataceoua sponges to form an 
axis for their homy fibre, and it is worthy of remade that the 
spicules of the Echinodermata, which may lie side by side with 
them, do not appear to be similarly af fect ed. Of what nature 
the origin of this disorganisation may be I am ignorant j it is a 
chemical question, but the destruction takes place 10 rapidly in 
many instances that I have for some time pest ceased to mount 
any more calcareous spicules, and now preserve a record of them 
bv immediate sketches.” (Ann. end Mag of Nat History, voL xil. 
1873, p. 457) 

Thus it follows that s removal or on annihilation of the forms 
of these microscopic cslcareous organisms takes place alter they 
have been repeatedly washed in fresh water, dried under a great 
heat, and covered at the same time with balsam, that is, treated 
artificially , as well as naturally, when they are mixed up with 
other microscopic organisms to form the core of the horny fibre 
of marine sponges , while the tune thing takes place with the 
Foramimiera, as testified by slides, in some of which fragments 
of Otereuhna arabica mounted upwards of twenty years ago have 
nearly all passed into dissolution, and others in which the 
spicules of calcareous sponges which were mounted not more 
than six yean since nave disappeared altogether, leaving 
nothing but a few aqueous-looking globules in their places re¬ 
spectively 

bo that tins dissolution may arise without the presence of 
M carbonic acid gas in solution in water , ’ and as it is common 
to the calcareous organisms mounted in balsam for the cabinet, 
as well as in the core of horny fibre in the marine sponges of the 
“ deep-sea,' vre may fairly assume that the removal of the cal¬ 
careous forms from the siliceous ones 111 marine deposits may be 
due to more causes than that assigned by the author of the letter 
to which I have alluded 

Moreover, even the siliceous spicules which form the core of 
the glassy fibre in the vitreous sponges may, with the circum¬ 
jacent layers of the fibre itself, undergo absorption to such an 
extent, in the skeleton of these sponges, afhr death, as to leave 
nothing but a siliceous shell with houow, continuous tube 
throughout 

Such are the results of my microscopic observations among 
these minute organisms, and therefore, in the concluding words 
of the letter under reference, “I think I am justified in wishing 
the fact to be placed on record ” 

Indeed, so common and rapid is the process of destruction or 
inherent disintegration among the microscopic calcareous organ¬ 
isms which I have mentioned, that I am compelled to the con¬ 
clusion that it is to this chiefly, and not to “ carbonic acid gas 
m solution in water,” that we must look for a satisfactory ex 
plonxnon of the fact that minute calcareous organic forms are 
comparatively absent among the siliceous ones of marine de¬ 
posits, both recent and fossilised. 

The agency of decoy is as difficult to comprehend as the 
agency oi development (why vre should die any more than why 
we should live), hence it become* unphiloiophical to limit tlie 
operations of either to any one process. All that appears certain 
in the matter is, that the three great attribute* of the system, 
vu,, creation, preservation, and destruction, form a cycle in 
whicn, to speak figuratively, the word* “ perpetual change" 
may be enwreathed. Henry J Cartir 

fiudleigh Snlterton, Dec afi, 1874 


The Constant Current* in the Air end the Sea 
The Philosophical Mafomne for July, August, sad September 
contains a memoir, continued through the several numbers, by 
Baron N Schilling, Captain in the Imperial Russian Navy, on 
“ the Constant Currents of ths Air and the Sea.” It appears that 
this memoir was first published in the Russian, afterwords in the 
German, and finally translated and published in the English 
language; so that it seems to be regarded as a memoir of eon* 
siderable importance. 

When any new and, extraordinary results are obtaine d in any 

require that the basis of these results should be critically exa¬ 
mined before they are received j and this is especially so where, 
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M in this cut, the remits are entirely it variance with thorn of 
profound and elaborate researches in the tame direction which 
nave preceded We propose, therefore, to examine briefly only 
■ very few point* in the reasoning from which these remit* have 
been deduced 

The author state* In the commencement that equilibrium is 
disturbed by the three following causes 
(a ) Alteration of the specific gravity of the water or air 
(4 ) The rotation of the earth on its axis 
(r ) The attraction of the sun and moon 
He accordingly treats the subject under these three general 
heads Under the first two he endeavours to show that none of 
the usual causes to which the currents of the ocean and the atmo 
sphere have been usually referred can have much, if any, effect 
in producing their, and that they mast, therefore, be due to 
some other cause This seems to be designed to make way f r 
the introduction into this subject of the new disturbing forces 
contained above under the last head (/) Much might be said 
with regard to a hat is stated under the first two heals m dis 
paragement of the forces upon which these currents have been 
heretofore supposed to depend, but we shall confine ourselves 
here to a very few steps merely in the lessoning undei the last 


whieh he detected and distinguished sixty two specie* In the 
papet in the Madras Journal Capt Mitchell givts a list of the 
genera end a numerical list of the specific forms 

The causes that have determined this local development of 
1) atomacem remain foi investigation They appear sometimes 
to shift then p’ace Thus a Dutch navigator (Slav innus, I 
I clieve) described two such banks as existing to the south of 
Cochin in 1777 but these no longer exist 
Richmond, Surrey IIrnky I Bi antosu 

Ring Blackbird 

1 v fry morning a brown 1 lr l (appaiently a fe nale blackbird) 
feeds at my library window She has a white sp< t on the 1 least, 
an 1 a large white ring in the exact position of tl at 1 a Harbary 
love, not meeting undei the chin Is this an unus lal variety ? 
I see no mentiou of such a peculiarity in any of the books at 
hanl as Lewin Bewick, Mudie Ate C M IviarY 

\ alentmes, Ilford, Jan 4 
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Thu author sets out under this heal by assuming th t tbe 
equilibrium theory of the ti les is applicable to the real case of 
nature, and with this assumpti m he endeavours to show that tl e 
flood tide rises higher above the plane of static e juitibuum than 
the ebb tide sinks below it Now, it is well known by all who 
are familiar with tidal theories, that this theory is entirely worth 
less as a representative of the real tides of the ocean Here, 
then, there seems to be a weak place in the very funmlstion of 
the whole reasoning, and any results based upon it should be 
received with much distrust, if even all the following stej s (n 
the argument were regarded as valid In the tec >nd place, he 
attempts to show, by a method which is very unscientific an l 
Inconclusive, that the forces of the suu and moon tend to pro luce 
a current from the east towards the west in the flood tide, but 
the reverie of this in the ebb ti le This is then followed liy 
another assumption in the following language —“ Since as w e 
have shown, the flood rises more above the normal level if the 
sea than the el b sinks below it. We think we can assume, as an 
hypothesis, that the force of the flood eurrent will be gre-ilei 
than that of the ebb current ' I r im th s he infers tl at the dif 
ference in these forces must pro luce a constant current in the 
ocean in the torn 1 /one from cast to we t, 1 ut for reas ns which 
do not seem clear, the reverse of this toward the 1 oles, an l in 
this way, taking into account the deflections of the c ntincnts 
he accounts for all the ocean currents without the ai 1 of tny of 
the usual causes assigned la the case of the atmosphere he 
thinks that the same reasoning must hoi 1, but admits that in 
this cose the olteral on of the specific gravity by heat t iwar I tl c 
equator may produce some aldilionol and modifying effects 
baying nothing with rcgoid to the steps in the argument, these 
results are based upon a confessedly doubtful hypothesis, and 
therefore shoul 1 not be received without further proof 

I his 1* not a question to be settled by authority, but after the 
profound investigations of Laplace and Airy upon the tidal forces 
and the solution of the tidal problem, from whieh no con taut 
currents around the eoith were obtniued, we would scarcely 
expect that such results would be legitimately obtained in a few 
pages of verbid reasoning without the aid of mathematics It is 
true that more recently a very small effect of that km l has been 
obtained, tending to produce a westward current m all latitudes 
from which, by means offnetion, the earth's rotation on its axis 
is supposed to be slightly changed, but this effect is of an order 
almost infinitely small in comparison with those under consider* 
two, and not at all contemplated in the author’s reasoning, 
refetred to above Wm h fkkm 

Washington, D C , Nov 7, 1874 


Mud Banka on Malabar Coast 

ThK phenomenon of the •' mud banks and of tracts of mud sus 
pended in the sea " on certain parts of the Malabar coast, is not, as 
70U suppose (volxl p 135), unexplained 1 he late Capt Mitchell, 
curator of the Madras Museum, some years ago submitted a 
quantity of the mud to microscopic examination, and published 
ike results In tbe Madras Journal of UUraturt and S aence (I 
have not the work at hand, or I would give von volume and 
page) Hefonndrt to consist alnuiit entirely of Du 


T3ROII SSOR MASK.I LYNI in introducing hts sub 
-*■ ject, siid that m the assembly room of the Chemical 
Society he should have to treat of Crystallography is the 
Science of Chemical Morphology To the chemist the 
crystallisation of a substance is a familiar marvel, so 
familiar, indeed that he hardly sufficiently considers its 
importance in 1 elation to his own science For the 
physicist, on the other hand, the instinct with which the 
molecules of a substance obey the laws of a sublime 
geometry—sublime because 3imple and universal is a 
theme the contemplation of which has guided him to some 
of the most subtle and almost metaphysical conceptions 
that he has formed regarding tht constitution of matter, 
and has afforded him invaluable insight into the working 
of the laws that conti ol the pulsations of he it and light 
and other manifestations of force But llthough the mor 
phological relations of the crystal are the external expres 
sion of the m te subtle physical properties which underlie 
them, he si itcd that the purpose of the let tures he was 
about to deliver would be confined to the consideration 
onl) of the foimer 

1 lacing a ltrge tnd very pci feet crystal of apophyllitc 
ftom the Ch its of Indi 1 on the table, the lecturer pointed 
out that certain fates carrying peculiar stnations weie 
repeated four turns, that again others of a tnangulai 
form, planted on the angles of the latter, were repeated 
ei 0 ht times, and that these had a luslic of then own, while 
again a plane of octagon ol form w u, repealed only once 
on the top and it the bottom of the crystal, and earn d 
a peculi tr roughened surface, which was seen to be made 
up of innumerable small square pyramids in parallel post 
tions He further showed that by turning the crystal 
round about an axis perpendicul ir to the 11st planes, the 
relitive situations of the planes as viewed from any 
point, ctme vlwiys to be the some at any ictolution 
through a quarter of a circle A gri up of t ic s repeated 
with similai properties was defined as a /sm the crystal 
in question thus exhibiting three forms, the repeated 
faces of each form retaining the same general aspect so 
long as they weie not moved round through an angle 
gi eater 01 less than 90° Then t iking crystals of quarts 
which presented the same /» ms, he pointed out that faces 
that coriespondcd to one another on the different crystals, 
and even on the same crystal, have very different relative 
magnitudes , and that in fact, these magnitudes were 
controlled by no rigid geometrical law On the other 
liand, the angles which measured the inclination of corre 
spending faces on each other were in every case identic tl, 
hence angular inclination, that is to say, the direction in 
space, not relative position, that is to say, precise mutual 
distance, m the faces, has to be recognised as a principle 
• Scms nous of tl e Lecture* delivered at the t he n colb*"*» «*>•“ 
in Burhngtoo House, on the Morphology of CrysuR by Prof N S 
MsskslyM, FRS 
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fundamental to crystallography fhls may be expressed 
by saying that the angles of a crystal are symmetrically 
repeated. 

The study of crystallography in its aspect as the science 
of chemical morphology thus resolves itself into the dis¬ 
covery of the laws which regulate the repetition of planes, 
the directions of which m space, and not their relative 
magnitudes, result from that geometrical instinct which 
guides the molecules of every individual substance as 
they become colligated Into the symmetrical structure of 
a cnstaL 

The lecturer then went on to point out that the features 
of a crystal the symmetrical recurrence of winch had to be 
studied were the faces , the rdqes, and the quoins (or solid 
angles), and he entered on a general geometrical review 
of the conditions under which faces m meeting produce 
an edge, or a quoin, or a senes of edges or of Quoins , 
and after showing the mode by which tne angular inclina¬ 
tion of two faces was measured, he dilated on one in par 
ticular among the vanous modes in which faces might 
meet, namely, that m which three or more faces intersect 
with each other in the same line or edge, or in edges 
parallel to the same line For the crystallographcr such 
groups of planes possess the highest significance, a group 
thus presenting parallel edges he denominates a sow, ana 
it is dear that the direction of the lmc to which all the 
edges that can possibly be formed by the intersections of 
any and every pair of the planes belonging to the zone is 
indicated when we know the direction of any one of these 
edges A considerable part of the earlier among the 
ensuing lectures will have to be devoted to the considera 
tion of this subject of zones and the development of the 
relations between the planes of a zone, under the restnc 
tions imposed by a simple and beautiful law, will be found 
to involve fundamental principles regarding the symmetry 
which controls at once the morphological and the physical 
properties of the crystal in such a manner that all the 
systems, the symmetrical forms, and the general character 
of the optical, thermal, magnetic, electric and mechanical 
properties of the crystallised substance hang, as it were, 
suspended from that simple law by a chain, each link of 
which is a simple deduction from the link in the argu 
ment immediately above it 

Then taking a crystal of the mineral barytes, Prof 
Maskclyne pointed out that certain planes upon it were 
repeated, some m parallel pairs, and others four times, 
but also in pairs that were parallel, while all of these 
planes presented the property already stated to be cha 
ractenstic of a zone their edges were parallel Then, 
supposing a lapidary s wheel to nave been passed through 
the middle of the crystal perpendicularly to all these 
edges, and therefore perpendicularly to the faces them 
selves, he proceeded to deal with the profile of the 
planes of tne zone os they would be seen in such a 
section He first defined such a section as the plane 
of the sow, or the son plane and characterised it 
as a plane perpendicular to the edges of the zone 
Then drawing a figure to represent this profile or tone 
plane , he pointed out that two of the planes of the zone 
being perpendicular to each other, he might draw two 
lines through a point within the crystal and in the zone- 
plane parallel to the traces of those two planes, and 
therefore perpendicular to each other, and that now he 
could use these lines as axes, or as an artificial scaffold 
tag, to which he could refer the traces of the other faces 
of the zone, and by the aid of which he might determine 
the relative directions of those faces. 

The circumstance already established by the scrutiny 
of many crystals, namely, that the feces of the crystal 
might be drawn nearer or further from a point within 
the crystal indifferently, justified the lecturer in drawing 
the traces of two of the feces in the zone so as to inter¬ 
sect in the same point on one of the two axes thus chosen. 
They would thus intercept on the other axis two different 
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portions of that axis. Calling the former of these axes 
Z and the latter X, we may say that the ratio of the 
ntereept oy either of the two planes on the 7 axis to the 
intercept on the X axis by the same plane is the tangent 
of the angle formed by the trace of the plane in question 
with that of the plane parallel to the axis of X, or the co¬ 
tangent of the angle it forms with the trace of the plane 
parallel to the axis Z This tangent for the plane in 
question, which gave an angle of 51 0 8 by measurement 
for the angle on the axis AT, had a value 1*3407 The 
other face of the zone, being represented by the line which 
met the axis of A' at an angle of 68" 4, would thus yield a 
corresponding tangent of 2 4834 It will be seen, there 
fore, that the ratios of the intercepts for the two planes 
would be, for the first plane, 

the V intercept the 7 intercept 1 1 2407 

for the second plane* 

the X intercept the / intercept 1 2 4834 

If the first of these ratios be called that of a c, the 
second will be that of a 2f, 1 e of rt c The co-tan 

3 I 

gents of the angles would of course yield similar ratios for 
the distances on the axes X and /at which the two planes 
intersect with them but the common intercept on the / 
axis would in this case be unity The ratios would be 

* mtercept for the first plane - 0 ^ - * 

/ mtercept 1 e 

Ditto for the second plane => 0 40267 - ^ 

A third plane m the zone treated in the same way 
would t,ive an angle the tangent of which would lead to 
a ratio for the intercepts corresponding to - *, and 

if the same process were extended to all the planes 
m the zone, it would be found that all of them would 
yield, by the simple process of measunng their in 
chnations and taking the tangents of their angles on 
the plane represented by the axis X, values that may 

be represented by the proportion | j, where a and c 
are in the ratio above determined, and where h and l 
always are capable of representation by rational and 
generally, nay, almost always, by very small whole num 
bers. This law thus simply enunciated for the faces of a 
single zone, as referred to two axes parallel to two faces 
of the zone here taken as perpendicular to each other, 
will be found, when the faces of the crystal are referred to 
three axes instead of two, not in the same plane, and also 
when they are inclined to one another at other angles 
than right angles, still to control the inclinations of the 
faces of the ciwstal, provided only that the axes X Y Z 
thus taken be hnes of crystallographic significance, such 
as lines parallel to edges formed by faces of the crystal, 
while the ratios a b c represent the intercepts on those 
axes taken in the order AT YZ of a fourth face of the 
crystal and are the numerators, while letters such as Ail 
stand for the numerical denominators m the fractions 
that represent the ratios of the intercepts of any other 
fifth plane of the crystal Any three numbers in the 
ratios a b c represent the intercepts on the axes of the 
fourth or standard plane, and are called the parameters 
of the crystal, one parameter m particular being 
generally taken as unity The numbers by which 
the parameters have to be divided in order to assign 
the ratios of the intercepts to any fifth plane of the 
system, namely, the simplest numbers expressive of the y 
ratios h k l, are called the indices of that plane, and 
when these indices are united into what is termed the 
symbol of the plane, by being written in brackets as 
(* * 0» (3» i)» one understands by this that 



fan. 7,1875] 


NATURE 


£ j j j represent the ratio* of the intercepts of the 

plane (A A /), and 1 - - those of the plane (3 2 1) 

3 2 1 

Where either of these values h, l, or l becomes 
zero, this would represent an intercept indefinitely great 
Upon the axis to which it refers, since the algebraic 
value of a quantity of the form - is infinity Referring 

again to the original zone on the crystal of barytes, 
we see that the face, the trace of which on the zone 
plane was taken for the axis of Z, will nowhere intersect 
with that axis, so that its index for the axis of Z becomes 
o, and similarly for the plane parallel to the axis X In 
like manner if an axis Y perpendicular to the zone plane 
representing the profile of the zone of barytes had been 
taken for a second axis, all the planes of that barytes zone 
would have been parallel to that axis F, which is in fact 
hs gone axis, being parallel to the edges of the zone, and the 
index with respect to that axis would for each plane of 
the zone have been a Thus, taking our indices in the 
order corresponding to that of the axes X YZ,vte can 
now say that the plane, the trace of which gave us our 
axis of Z, would have for its symbol (woo), where n was 
any whole number, or rather, since we may divide the 
whole symbol by n without altering the ratio, (100). So, 
the plane the trace of which gave us the direction for the 
axis of X would be (001), the standard plane that gav 
the parameters a and c, having for its intercepts thevalui 
~ -j, would be represented by the symbol (101), while 
the other two planes would receive the symbols (201) and 
(S02) 

Since all planes on a crystal must intersect if continued 
far enough with all three or with only two, or finally with 
only one of the axes, they may be considered as falling 
into one or other of three groups such, namely, as have 
three whole numbers in their symbol , such as have one 
xero in their symbol (the zero corresponding to the 
axis with which they do not intersect) , and such, thirdly, 
as have two zeros with unity for their indices. 

Pasting from a system with rectangular axes, the lec 
turer next considered the general case of an axial system in 
which the axes might be oblique to each other I n pointing 
out that the three planes which contain these axes, namely, 
the planes X Y, YZ, ZX, divided the space around the 
point in which they and the axes intersected into eight 
divisions or octants, he proceeded to designate the posi 
tion of a point situate anywhere in space by the Cartesian 
method of co-ordinates. The point o of intersection of the 
axes being called the origin, and positions to the right, 
above, or in front of it, being considered as positive , those 
to the left, to therear, and below it, as negative, it becomes 
possible, by means of lines parallel to the axes projected 
from the point, to determine its position in either octant 
Then taking two planes in a zone which intersected with 
all three of the axes, such as two planes (111) and (321), 
the lecturer showed, by a representation m a model, how 
the edge in which these two planes intersected could have 
its direction determined by making it parallel to the 
diagonal of a parallelepiped the sides of which would 
represent the co-ordinates of any point m that line, in the 
ratios of »a vb wc, where «, v, and w represented 
values which the lecturer proceeded to educe from the 
symbols of the faces For this purpose he represented 
the planes by two equations or expressions involving the 
ratios of the co-ordinates of any point in the plane, in 
terms of the parameters of the crystals and the indices of 
4^eplaneSa 

Then, by a familiar algebraic method, he obtained an 
ex p ressi on for the relations between the co-ordinates 
for any point in the line in which the planes intersected 
The expression thus obtained gave a symbol for the edge 
In the form of the determinant of the indices of the two 


planes thus a symbol [u V w], included in square 
braces, representing the edge formed by the planes (efg) 
and (A k l), had for the values of its indices— 
u -fi-gk 
v **gh- e l 
w^eh-fA 

and the lecturer proceeded to show that any third plane 
with the Indices pqr belonging to the zone fu v w] must 
fulfil the condition— 

/>U+fV + l/\V *=• o 
and furthermore, that if two zones had a plane m common, 
the symbol of that plane is found by taking the determi 
nant of the symbols of the zones 

ihe next subject treated of had reference to the various 
means which geometry offers for a more convenient treat 
ment and representation of the different zones of a crystal, 
than that of making an elaborate drawing of its edges 
Of these, the method of referring the planes of a system to 
a sphere by means of their normals was shown to possess 
great simplicity A sphere bung conceived as described 
around the point, or ongttt, in which the axes cross one 
mother as a centre, lines drawn from that point perpen 
dicular to each plane of the crystal—the norm Us to these 
planes—are continued till they penetrate the surface of 
the sphere in points that will be called the polts of the 
planes, the symbol for a pole being identical with that for 
the plane to which it belongs. The poles of a zone of 
planes wdl thus be distributed along the arc of a great 
circle of the sphere, its gone circlr Hence the discussion 
of the inclinations of the planes of a crystal, and so, many 
of the chief problems of crystallography, becomes reduced 
to their treatment by spherical trigonometry, and what 
has further rendered this mode of considering the rela 
tions of the planes of a crystal especially advantageous 
has been the means which the principles of the projection 
of the sphere afford us of graphically representing within 
the circumference of a circle the poles corresponding to 
all the faces, however numerous, that any single crystal 
or that all the different crystals of a substance may pre¬ 
sent, whde the symmetry which they obey in their distri 
bution is seen at a glance. The stereographic projection 
employed in Prof Miller's system for this purpose affords 
by its simplicity, its ready application, and the important 
geometrical principles which it possesses, by far the most 
practical and with a little experience in the student, much 
the most intelligible representation of even the most com 
plex forms of crystallography 

The characteristics of the stereographic projection were 
exhibited in a small working model, m which it was 
shown that the eye, supposed to be placed at a point on 
the sphere of projection, would see the arcs of circles on 
the opposite hemisphere as though projected on a plane 
screen passing through the centre of the sphere and inter 
secting with its surface in a great circle, the ante 0/pro - 
jectum, at the pole of which the eye was situate, such 
arcs of circles on the sphere were shown to be projected 
as arcs that themselves were circular, and the method of 
finding the centres for these projected arcs, and again the 
mode of determining the value of an arc on the projected 
circle by drawing lines from a projected pole of that circle 
to the circle of projection, so as to intercept the required 
arc upon the latter circle, were illustrated in the case of 
arcs upon the model. 

The next subject taken up by the lecturer was in the 
form of a digression in which he treated of the relations 
of the parts into which a line was divided by four points, 
two of which might be supposed to be stationary, white 
the two others assume different positions on the line 
First the harmonic and that the anharmonic division of 
such a line was discussed, and from this, the lecturer 
passed to the consideration of the harmonic and tne 
anharmonic division of an angle, contained by two and 
divided by two other lines, and he showed, firstly, tnat 
when two lines out of four passing through the same 
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point are perpendicular, and one of these bisect* the 
angle formed by the remaining two lines, the sines of the 
angles taken in the proper order are in the harmonic 
ratio. Another point illustrated was that a sheaf of four 
lines presents die same anharmomc ratios of their sines as 
does a sheaf of four lines severally perpendicular to them. 
Reverting to the subject of the traces of the faces of a 
zone on their own zone plane, It was now seen that we 
can discuss the subject of relations of any four planes in 
the zone by considering those of their normals the 
angles between which are measured on a great circle of 
the sphere. But it remains to obtain an expression that 
shall connect these angles with the symbols of the poles 
or faces of the zone Such an expression obtained by 
Prof Miller in the first case involves a relation of the 
simplest kind. In short, the anharmomc ratio of four 
planes is the ratio which we obtain directly from the 
determinants of the symbols for the four planes. Since, 
however, the symbols for a zone as obtained from the 
symbols of different pairs of faces of the zone may, and 
generally do, differ by a common factor, it is advisable to 
put the expression for the anharmomc ratios of four 
tantozonal planes under the form of a convenient symbol 
given them by V von Lang, viz., for the four planes 
PQRS — 


rPQl rrSl_ sin P Q am PS _m 

L<2V?J L-S-vd sin {PR-PQ) sm(PR-PS) n 
where the letters on the left side of the expression stand 
for the symbols of the planes of which the determinants 
are to be taken This very important expression offers 
the means of determining one unknown symbol or one 
unknown angle among those belonging to the four planes , 
another result that flows from it is the necessity for the 
anhannonic ratios of four planes in the zone, tc the 
magnitudes in and «, being always rational if the planes 
belong to a crystal. And this is another and more 
general way of stating the fundamental crystallographic 
law, that of the rationality of indices 

Prof Maskelyne next proceeded to discuss some of the 
further results deducible from this great law Firstly, 
since the harmonic ratio of four planes brings those 
planes under the requisite condition of rationality, we can 
say of any zone in which two of the planes are perpen 
dicular to each other that for any third plane of the zone 
inclined on one of them at an angle a fourth plane may 
also exist as a possible plane of the zone, also inclined on 
the first plane at the angle <f>, and further, the professor 
went on to state that if we ask the question what are the 
conditions for three consecutive planes in a crystal zone to 
include the same angle <f>, we find for answer that only in 
those cases is this possible where cos. <f> is rational, and 
that this is only so where tj> possesses one of the values 
90P, 6o°, 45°, and 30° 

After a review of the results thus far obtained, the pro¬ 
fessor entered upon the subject of symmetry, and de¬ 
fining the different varieties of geometrical symmetry, 
such as, firstly, the symmetry of a plane figure to a centre 
of symmetry, to one or to several lines of symmetry, or to 
a pivot of symmetry, and secondly, that of a solid figure 
to a centre of symmetry, to one or to several planes of 
symmetry, and to one or to several axes of symmetry 
he denned certain terms which would be found useful 
in the discussion of the symmetry of crystals. Thus, 
a plane figure was euihy symmetrically divided by a 
single line of symmetry or ortho-symmetncally divided by 
two lines of symmetry perpendicular to each other, while 
an axis of, for instance, hexagonal symmetry became one 
of di hexagonal symmetry, where each repeated element 
of form is itself doubled, as by reflection, on a plane of 
symmetry* 

In applying the principles of geometrical symmetry to 
crystals, it was shown that the best and simplest method 
was that of dealing with the distribution of their poles on 
the sphere of projection 


The condition requisite for a single plane of symmetry 
to exist upon a crystal was then shown to be that due 
plane should be at once a zone plane and a possible face 
of the crystal On the other band, for a crystal to be 
symmetrical to a centre, no particular condition was re¬ 
quisite, since the direction and not the requisite position 
of a crvstal plane has been seen to be the important point 
regarding it, while again every plane passing through the 
ongin may be represented by the symbol of either of its 
poles indifferently Now, an axial system as previously 
defined involves five variable quantities, namely, the 
three angles between the axes 

£, the angle YZ 
n, the angle Z X 
(, the angle X V 

and the two ratios involved in the parameters, namely, 



Hence, for a crystal to be centro-symmetrical, all these 
five quantities may vary from one substance to another 
If, however, the crystal system be divided symmetrically 
by a plane, two of these axial elements are absorbed in 
satisfying the two requisite conditions of that plane being 
at once a crystal face and a zone-plane 
A crystal system that is simply centro-symmetrical pre¬ 
sents the kind of symmetry characteristic of what is called 
the Anorthic system of crystallography, a crystal that 
obeys the principle of symmetry to a single plane belongs 
to the Oblique or Clinorhombic system 
( To be continued.) 


TWO REM A RKABT F STONE IMPLEMENTS 
FROM THE UNITED STATES 

T HE similarity of stone implements, both modern 
and prehistoric, that obtains throughout the world, 
has been commented upon so frequently as scarcely to 
need further illustration Within a few days, however, 
I have found two forms of arrow and javelin points that 
are so unusual in their shapes, and otherwise of interest, 



Fig 1—(Natnnliba.) 


that I believe drawings of the two, and a brief note con¬ 
cerning them, will be welcomed by archaeologists. 

Fig 1 represents a “flame-shaped” arrow-point, as 
this shape has been well called by Mr E. B Tylor 
(vide “ Anahuac,” by E B Tylor, p 96, Fig 1) Although 
I have collected fully ten thousand specimens of “ Indian 
relics” from the immediate neighbourhood of Trenton, 
New Jersey, U S A, of which a very large proportion 

-and arrow heads, I have not been able before' 

-.-b this form, or to find any unmistakable trace 

of it in the bushels of fragments that hen cover the 
. Thu arrow' 


ground in some places. Thu arrow h ea d , accompanied 
by the Javelin (Fig a) and several of the leaf-shaped 
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pattern, wu found in a fresh water shell-heap on the 
bank of Watson’s Creek, Mercer Co, N J The pecu 
Bar interest attaching to this “flame-shaped* specimen is, 
I consider, two fold. First, the form is one hitherto known 
only as Mexican—at least, in the works on Stone Implc 
ments of which I have knowledge there is no illustration 
of a si mil a r specimen, and secondly, while possibly this 
specimen may have been brought from Mexico, through 
the system of barter so extensively earned on by the 
abongmes—(I have found fragments of obsidian arrow 
points in New Jersey, the material of which, if not the 
finished weapons, must have come from Mexico)— 
it seems more probable that it was fashioned m this 
neighbourhood, and being found, it may be, of an unde- 



Fig a —(Natural lire. I 


slrable shape (Mr Tylor does not state if this pattern 
was common or rare in Mexico), was not adopted as one 
of the many forms given to this class of weapons. If 
my supposition is correct, then the specimen is a good 
example of the production of a similar style of weapons 
in distant quarters of the globe. 

The mineral, both of this specimen and that which is 
represented by Fig 2. is a dull bluish white homstone, 
▼ary similar m general appearance to the European flint 
The smaller specimen measures two and a quarter 
indies in length It is noticeably thin, and remarkable 
for the small size and irregular outlines of the flakes. 
This irregular flaking off of the mineral under the blows 
of the hammer-stones is due to th» “ impure * character 
of the mineral, there being thread-like veins of brittle 
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sdex (?) enclosing minute pebbles extending through tho 
mass in every direction, ana these appear to have checked 
the flakes and caused their jagged irregular outlines. 

Fig 2 represents a remarkable javelin head made of 
the same material as the preceding, and having, but in a 
less degree, the “ flame shape" of the smaller specimen. 
The character of the workmanship indicates, I think, that 
the same aborigine chipped them both Like the other, 
this spear head is very thin and “ irregularly ” flaked 
In the shell heap m which these were found, as far as we 
have examined it, there was nothing else that differed 
from the ordinary “finds” and contents of aboriginal 
graves, being simply leaf shaped arrow heads, grooved 
stone axes, a corn-crusher and basin (“ (Querns,” vidt 
Evans’ “Stone Implements of G B,"p 233), and a 
polished celt. Chas C Abbott 

Trenton, New Jersey, U S 


PROTECTION FOR INVENTIONS 
YX/'E stated m our leading article of the 24th ult on 
v ’ this subject, that in the course of the discussion at 
the Society of Arts, Col Strange had mentioned that the 
Patent Commissioners requested the Royal Society some 
time ago to nominate one of three eminent men of science 
who should perform the herculean task of infusing scien 
tific order into the Patent Office, but without salary 
The Society of Arts, m their journal of the 25th ult, 
have very properly published correspondence which fully 
establishes the correctness of a statement which other 
wise might well be thought incredible The subject of 
niggardliness to scientific men 19 so important, not merely 
to tho men themselves, but more still to the progress of 
knowledge, and therefore to the interests of the whole 
community, that we feel bound to republish this corre 
spondence Wc must, of course, regret to animadvert on 
the acts of the late Lord Romilly, who is no longer 
amongst us to justify them , but the public duty must 
still be performed, and as his lordship wrote as the 
spokesman of his colleagues, they can at any rate defend, 
if they can, what at present seems indefensible. 

In Lord Romilly’s letter the proposed duties of these 
unpaid men of science arc enumeiated they are to 
“superintend the general management of the Patent 
Office, to see that the indexes and abstracts of the spcci 
fications are made accurate and complete, and to redress 
the other defects complained of" 

We here see precisely what sort of work four highly 
salaried lawyers considered men as eminent m science as 
they in law might with perfect justice be expected to 
execute for nothing, namely, a combination of hard 
routine drudgery with the most delicate discrimination in 
questions extending overthe whole range of scientific know¬ 
ledge It is true that their labours were to be lightened by 
the invaluable privilege of “acting m conjunction with the 
Lord Chancellor and the Master of the Rolls, and of 
referring to them” whenever the occasion of too tough a 
problem might require it In plain 1 nglish, the men of 
science were to do all the work of the Patent Office 
gratuitously, but m the name of these highly paid lawyers, 
who notoriously do none of it t but who would thus pocket 
both the credit and the substantial reward 
If this had been an isolated example of the assessment 
of scientific work in England, we should hardly have cared 
to draw attention to it for the mere sake of denouncing 
exceptional narrowness of view and selfish injustice. It 
is because the example is typical that we assist CoL 
Strange and the Society of Arts in exposing It. The best 
proof of the prevalence of the same spirit is afforded us 
by some evidence volunteered by the Marquis of Salis¬ 
bury before the Duke of Devonshire’s Science Commu 
non. Hu lordship observed that “ Government depart¬ 
ments have got an idea into their heads—I do not know 
why—that scientific opinions differ in this from medical 


192 


NATURE 


f 7 ** 7 . 1875 


and legal opinion*, that they have a right to have them 
gratuitously I have never been able to understand on 
what grounds that theory rests , and my belief is, that if 
you would assimilate scientific knowledge to medical and 
legal knowledge in that respect, you could always get, for 
a proper remuneration, the very best scientific opinion that 
the country is ablo to furnish. You cannot expect that 
you should be able to make upon a man, every moment 
of whose time is occupied, a demand involving his time 
for hours or days of research, if you are not prepared to 
behave to him as you would to a lawyer m a similar case." 

There is no reason to suppose that, though these obser 
vations reflect with seventy upon the Patent Commis¬ 
sioners’ proposal. Lord Salisbury had that case m view 
when he made them He was no doubt giving the result 
of his wide expenence as a statesman and departmental 
chief, and it is a comfort to know that in the present 
Cabinet there is at least one man competent to assign its 
true value to scientific work, and bold enough to insist 
that that value shall be given It will be perceived that 
Lord Salisbury hints that the departments are not, and 
cannot be expected to be, supplied with “ the best sclen 
tvfic opinion,’because it is not properly paid for He 
therefore urges liberality to men of science, as wc have 
always done, strictly on the ground of public policy An 
instance in point recently came to our knowledge where 
a department asked one of our most eminent physicists for 
an opinion on a meteorological question, but the corre 
spondence was abruptly closed on his venturing to inquire 
what would be his remuneration for preparing a laborious 
and difficult report 

Foreign nations are now teaching us that it is time 
short sighted parsimony like this came to an end, and that 
the sooner men in authority are “ prepared,' as the Patent 
Commissioners phrase it, to pay handsomely for the most 
fruitful work of which man is capable, the better for the 
country 

It must not be overlooked that at the time this pre¬ 
posterous proposal was made by the Patent Commissioners 
two of their own number were the recipients of 5,000/ or 
6,000/ a year, paid out of the Patent fees, for which they 
rendered, and could render, for want of the requisite 
knowledge, absolutely no service to the Patent system, 
and that the surplus income of the office was about 
90,000/ per annum 

The following is a copy of the correspondence referred 
to by Col Strange in his remarks during the discussion, 
as having taken place on the subject of appointing unpaid 
Commissioners of Patents — 

(Copy of the Memorial) 

To the Right I Ion. the Lord Romilly, Master of the Rolls. 

My Lord,—The great use of patents is to make known the 
inventions, processes, and secrets of others. It u therefore 
highly Important that the mass of information accumulated at 
the Patent Office should be made available, so as to make known 
as far as possible all inventions and modes of manufacture for 
the benefit of the country The advantage of so doing would 
be immense, and would help to keep the manufactures of this 
country in advance of others. Action in this direction on the 
part of the authorities has been prayed for in every me mortal 
that has been presented 

One of the first memorials was presented by the Institution of 
Mechanical Engineers, with Mr Robert Stephenson as pre¬ 
sident at its head This was presented in 1853 to the Right 
Honourable Frederick Lord Chelmsford, Lord High Chancellor 
of Great Britain, the Right Honourable bur John Romilly, 
Master of the Rolls, Sir FiUroy Kelly, her Majesty’s Attorney- 
General, aid bir Hugh McCalmont Cairns, her Majesty 1 
Solicitor-General; and prayed for greater facilities being given 
to persons making inquiries in any branch of knowledge at the 
Patent Office. 

The second memorial in 1862 was presented to the Right 
Honourable Sir John Romilly It prayed amongst other things 
for " a bafiding as an office for patents, including in It a >*»"- 
plete library, a- J1 - J - - 


for a proper staff 


of clerks and others to prepare web-digested 
tracts and abridgments of inventions ana pro- 


_, made public either by the specifications of patents or 

otherwise, and whether English or foreign ” 

A third memorial was presented to Sir John Romilly in 1864. 
It prayed not only that the efficiency of the office should be 
increased, but called the attention of the Commissioner* to 
recent reductions m the staff and its disorganised state, which 
staff was ‘‘ utterly inadequate to satisfy the requirements of per¬ 
sons seeking information among the very numerous works con¬ 
tained there. 1 The memorialists went on to state that “ they 
had entertained the hope that, so far from a reduction being 
made, there would have been an increase ordered to such an ex¬ 
tent as would have enabled the abridgments of the specification* 
In the various branches of art (which abridgments were commenced 
about seven yean ago) to be pushed vigorously forward, so as 
to complete the abstracting of the whole of the original spccifi 
cations, and to keep up those abstracts from year to year as new 
matter is furnished \ our memorialists feel it is hardly possible 
to overrate the advantages to be derived by the public from a 
complete and intelligent system of abstracts, and they venture 
to urge upon the consideration of the Commissioners the neces¬ 
sity of at once providing a sufficient number of qualified persons 
(to be under the entire control of the scientific officer appointed 
by the Commissioners to superintend the specifications) to assist 
that officer in preparing such abstracts, and also to collect and 
epitomise scientific information generally 

The president and members of the Institution of Mechanical 
Engineers addressed a memorial in 1864 to the Right Honourable 
Lord Westbury, then Lord Chancellor, bringing under his lord- 
ship s notice the fact “ that very great lots and delay are occa 
Honed to manufacturer!, inventors, and others, by the want of a 
complete classification and the prompt indexing of all inventions, 
’ -- ----” » Eng 1 * " 1 


whether patented or not, foreign as well as English 
systematic arrangement aa is needed is quite within the com; 
-- efficient staff of officers-* 1 - 11 - 


aa is needed is quite within the compass 
ifficers possessed of technical knowledge, 
and could he at once proceeded with, the state of inventions 
could then be ascertained, and the common case of several per¬ 
sons patenting the same thing would be avoided. 

In 1864 a Select Committee of the House of Commons in 
quired at great length into the working of the Patent Office; 
and reported, in accordance with the general tenor of the evidence, 
Hint much more was required to be done at the Patent Office to 
render it efficient, that more attendants were required, and 
“ that the wont of mcreased accommodation was so much felt as 
to prejudice the due administration of the Patent law (para¬ 
graphs 3 and 4 of report, answers 10 to 13, 18 to ai, 658 to 
66a, 667, 817, 863, 1038, and 1039 of evidence) 

Wc merely allude to the opinions expressed by the Select 
Committee of the House of Commons, scientific men, manufac¬ 
turers, engineers, and inventors, os the various memorials and 
other documents are m the possession of the Commissioners of 
Patents , but we would further mention that the various Com 
missioners of Patents have from the year 1858 reported from 
tune to time to the Lords of the Treasury that great improve¬ 
ment* were wanted, and a good building urgently required for 
the purposes of the Patent Office 
In conclusion we beg to state that it is our decided opinion, 
and that ol many of those who have signed various memorials, 
that it wonld conduce greatly to the progress of manufactures 
and the advancement of commerce, if the large stock of know¬ 
ledge of inventions and processes, both patented and open, stored 
at the Patent Office, were made available to the manufacturers 
and the public generally , and this your petitioners believe would 
best be compassed if her Majesty were graciously pleased to 
appoint that “other person as Commutioner of Patents,” as 
contemplated by the Patent law Amendment Act of 185s, and If 
the stiff at the Patent Office were augmented by the addition of 
a sufficient number of persons, possessed of good technical know¬ 
ledge, and well able to abstract all specifications as they came la 
daily, so that they might at once be entered into an efficient 
Subject matter Index, which would give a true indication of 
what was in the specifications. In addition to this of course the 
large number of specifications already at the office would require 
to be abstracted and entered in a similar manner in a new edition 
of subject matter indexes, that would really Indicate what wna« 
contained in each specification, which the present indexes do 
not Further, we beg to urge that similar subject-matter in¬ 
dexes be formed of all inventions and processes comprised in tbs 
very numerous indexes and tables of contents of & scientific 
books co nt ained in the excellent scientific and tachnical library 
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of tho Potent Office, to that any penon using doe diligence 
might easily team with tolerable certainty whether an invention 
wen new or old, which i* not now the case 
We beg to append a cample page of such two subject matter 
indexes aa we would submit an urgently required It is almost 
superfluous to mention that there an now several hundred 
thousands of pounds accum ul a te d surplus, and an annual surplus 
of about sixty thousand pounds, contributed by the very class of 
persons who would benefit by such unproved indexes. 

L. L. DtLLWYN, M P 
Richard Bacgallay, M P 
Charlis Fox, Mem Inst GE. 

Charlrs Hi tton Gregory, President Inst C E. 
Edward Woods, Mem Inst CF 
C William Siemens, Mem Inst C E., F R S 
Roberi Mat i et, Mem Inst C E. F R S 
Frederick J Bkamweu, Mem Inst C L. Council 
Edward A Cowper, Mem. Inst C E 

20th March, 1868. 

(Copy of Reply of Iht Mailer of tho Rolls to Mr Dilh yn ) 
Rills, 31st March, 1868. 

Sir,—I transmitted to the Lord Chancellor the memorial pre 
seated to me on the 30th March Instant by yourself and the 
gentlemen who accompanied you, relative to the present state of 
the Patent Office, together with my views on the subject, and 
we have since considered the matter in consultation together 
The result of this is that we are prepared to recommend to 
her Majesty’s Government that three gentlemen should be 
appointed to act as Commissioners of Patents together with the 
Lord Chancellor and the Master of the Rolls for the time being 
—one to represent mechanical science, another to represent 
chemical science, and a third to represent the subjects more 
usually and more especially comprised in the term Natural 
Philosophy ’ We should propose that the gentlemen to be 
recommended to her Majesty for this purpose should be, as 
regards the flist, from gentlemen to be nominated by the Society 
ofMechsnicel Engineers, as regards the second from gentlemen 
to be nominated by the Chemical Society, and as regards the 
third, from gentlemen to be nom nated by the Council of the 
Royal Society But we are not p e pa red to recommend that any 
salary ahould be attached to the services of these gentlemen We 
trust and believe that gentlemen fully competent for the purpose 
may be found who have sufficient leisure, and who, from their 
love of science and their desire to disseminate more widely the 
discoveries made in these branches of science would be willing 
to give their services without remuneration, and to superintend 
the general management of the I atent Office, to see that the 
indexes and abstracts of the specifications are made accurate and 
complete, and to redress the other defects complained of in your 
memorial, acting in all these respects in conjunction with the 
Lard Chancellor and the Master of the Rolls, to whom they 
would refer whenever the occasion might re quire it 

I think it, however, desirable to repeat that, on fully const 
doing the subject, both the Lord Chancellor and myself have 
arrived at the same conclusion, that it would be inexpedient to 
create either one or more salaried officers for this purpose , and 
to say that we should both, if applied to, recommend her 
Majesty's Government not to accede to that part of the views of 
the gentlemen who composed the deputation, which had relation 
to the creation of paid officer*. Romilly 

L. L. Diliwyn, Esq, M P 


FRANCIS KIERNAN, FRS 
Tl/E have to record the death, on Dec. 51st last, of 
* V Mr Francis Kiernan, whose discoveries in con¬ 
nection with the structure of and circulation through the 
liver, published in the Philosophical Transactions of the 
Royal Society, and separately in a work entitled "Ana 
topical R e sear che s on the Structure of the Liver,” are so 
well known to all physiologists and histologists. 

-Mr Kiernan was born in Ireland on October and, 1800. 
His father was a member of the medical profession, who 
came to this country during his son’s younger days. The 
atm was educated at the Roman Catholic College at Ware, 
la Hertfordshire, and received his*medical training at St. 
Bartholomew’s Hospital, where, as a student, he gave 


signs of marked ability, devoting all his energies to the 
study of anatomy In 1825 he obtained the membership 
of tho College of Sure eons, and the fellowship in 1843. 
In 1834 he was elected a Fellow of the Royal Society, 
subsequently receiving the Copley Medal 
Mr Kiernan was amongst those most actively engaged 
m the establishment of the University of London, of 
the Senate of which institution, on its incorporation in 
1837, he became a member, and subsequently a frequent 
examiner m his special subjects. He was never married 
In 1865 he was seized with a paralytic stroke, from the 
effects of which he never folly recovered 

The investigations of Mr Kiernan on the liver together 
with those of Mr Bowman on the kidney, will be always 
looked back to by biologists as the first fruits of the m 
traduction to natural science of the microscope in its 
modern form. Unlike many such productions, however, 
they have both fully stood the test of time 


THE R 1 CENT THAW 
'T'HE thaw of January 1, 1875 happened almost simul 

A taneously in Pans and London, and the phenomenon 
having been observed m both cities, it is possible to come 
to a definite conclusion concerning many similar occur 
rences 

The exact hour of the change in Paris may be stated to 
have been nine o’clock in the evening If wc suppose it 
was four o clock m London, we see that five hours were a 
sufficient space of time for the gale to run the distance 
between both cities—about 300 miles. 

Telegraphic warnings had been sent from London to 
the Pans Observatory, but were of little practical use for 
want of proper means to disseminate the intelligence 
otherwise, many inconveniences which were expenenced 
by the Pansians, surprised by the falling of sleety snow, 
would have been avoided 

This remarkable occurrence may be referred to as 
affording strong evidence in favour of extending and 
popularising in both countries the use of weather tele 
grams Hut I think it may be useful to try to draw from 
these circumstances some other conclusions. 

In January 18711 inquired of M Buys Ballot now the pro 
sident of the Utrecht Meteorological Office, if he could tell 
me how to foresee if winds were likely to take a favourable 
course for ballooning from I-ille to besieged Pans. I was 
told by the learned meteorologist to look at the upper 
clouds, as any real change must of necessity take place m 
the upper strata of the atmosphere, and descend gradually 
to the earth. 

Unfortunately these upper clouds were for days and 
days running from the south, and the opportunity of 
trying an ascent was lost Before the sudden thaw of the 
24th of December, as well as before the 1st of January, I 
saw other clouds taking distinctly the same northern 
course. It seemed to me that the motion of the upper strata 
was communicated gradually to the air in closer proxi 
raity to the earth, and that the meteorological revolution 
of the 1st of January was preceded by a great change 
produced m higher regions through some unknown 
cause. 

My conclusion seems to me to be supported by the fact 
that the air was obscured by vapours before the thaw 
actually took place. The sun lost apparently almost all 
his warming power, as the difference between minima and 
maxima read at the Observatory of Pam at the end of 
the cold periods amounted to a very few centesimal 
degrees—three or four only , clear air and hot sun being, 
if the theory is supported by facts an evidence that c old 
weather is to last for a long period It seems that the 
upper current is produced by cold and dry air coming from 
the north and pushed southwards. 

It would be Interesting to submit the theory to the test 
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of systematic ascents, in order to inquire into the condi¬ 
tion of the upper winds, and to measure their deflection 
or velocity, or their dimensions cither m vertical or in 
horizontal directions 

Some of the readers of Nature may possibly feel 
Inclined to help me in working out these suggestions 
practically, or at least to ascertain if they are justified 
oy facts as far as can be ascertained without travel 
ling in the air W DK Fonviem e 


EARTHQUAKES IN THE PHILIPPINE 
I&LslNDS 

A CORRESPONDENCE from Manila, dated Oct 
17 18, gives the following notice of earthquakes 
occurring tnere and in the neighbourhood on Oct 16, 
which may be of interest to some readers of Nature — 

M vnla 

101a am—H ard shock duration about 1 min , 
genenl direction from 1 W , but moving from S E — 
NWtoNF-SW 

10 15 A.M L 25° N —W as u S duration 5 sec 
rotation from E —N 

10.20 am till 10.15 —Thirty seven other light 

shocks, tj m the whole thirty nine shocks in twelve 
hours 

lhe interval of these shocks became at last greater 
and greater m the following order — 


10 20 A.M 11 20 A M 122 l M 

10.25 „ 1123 „ 1219 „ 

JO 30 „ 1126 „ 1220 „ 

1040 ,1 1131 11 12 22 11 

1043 „ 1134 „ 12 24 „ 

1046 , 1141 „ 1231 „ 

10.50 „ 1144 , 12 42 , 

1051 , 1146 „ I-» 45 „ 

11 12 „ II 58 „ 12 50 „ 

"15 I. 

Butacan 

to S A M —Hard shock 
10 11 A m till 1 I M —Lighter shocks 
Pampau^a 

10.13 am —NW SE Hard shock 
1021 am —Duration 20sec 
12 30 p m —Light shock 


12 55 P M 
19 ,, 

IS3 ,, 
240 „ 


625 
815 
9 *5 


duration 50 see 


Panqasinaii 

10.25 a M —S E N W Duration 26 sec , 
shock 

Cavite 

10.11 a m —Light shock 
10.45 A m —Light shock 
1213 PM —Light shock 


light 


[Batangas 

ia.2 a m —E —W Two shocks, of 10 sec and 7 sec 
duration. 


Laguna 

Light shock , 2 sec. duration 
Royal Natural Hist Museum, A B Meyfr 

Dresden, Dec 25 


THE TRANSIT OF VENUS 
'THE Mowing telegrams have been received durii 
* the past week — 

From Prof Peters, vtd Wellington, New Zealand — 
Transit observation great success first contact, ph 
tographs, 237 ” ’ * 

i, r „ ’ ?? 3J —Intelligence has been receivi 
nerefrom Honolulu, dated the 12th init, respecting tl 


observations of the Transit of Venus at that station. The 
atmospheric conditions were favourable for the observa¬ 
tions , 150 measures of cusps and limbs and 60 photo¬ 
graphs were obtained. A totally unexpected appearance 
was presented at the internal contact. The disc of the 

S not became visible as an entire circle some minutes 
ore contact, and from then to the complete establish¬ 
ment no definite or sudden phase was observed. There 
was no black drop after the internal contact Twenty out 
of sixty photographs came out blurred Valuable results, 
however, were obtained. The first external contact oc¬ 
curred at 3h 7m, and the first internal contact at two 
minutes later than the British Nautical Almanack stated. 
The revelation of the complete circle of the planet 
occurred before the actual internal contact, owing to the 
effulgence of the corona the sun illuminating the whole 
surface of Venus before the complete immersion.” 

In connection with the news from Honolulu, an article 
in the Times of Tuesday says —“ The most remarkable 
part about it is that the observers evidently regarded as 
an ‘unexpected appearance' a phenomenon similar to 
one observed and recorded in the former transits of 1761 
and 1769. In the observations of Chippe d’Auleroche in 
the latter year, recorded by Cassini, a drawing is actually 
given of the horns of Venus visible beyond the edge of 
the sun, and it seems probable from the text that the 
planet was actually seen on the sun’s chromosphere at the 
moment of egress.” 

Indeed, this phenomenon need not have caused any 
surprise if the conditions had been previously clearly 
understood In reference to this point, some statements 
from the Daily News Thebes correspondent (Dec 9) are 
worth quoting In speaking of the commencement of the 
phenomenon the correspondent says Venus “appeared 
anything but a promising subject for the purpose at first 
She seemed literally to dance about the face or the sum 
and her limb was jagged like a saw They both appeared 
elliptical m an almost extraordinary degree, owing of 
course to refraction, and they did not lose it entirely till 
they were at least 7 0 from the homon Gradually the 
limbs of both got more and more defined, till Venus 
looked like a small black pea resting on a luminous disc. 
The sun, however, still remained somewhat troublesome, 
particularly to the photographers, and it was not till lust 
before internal contact that he was really steady The 
atmosphere of Venus was distinctly seen at certain 
periods It showed as a pale white circle round part of 
her edge, and was totally different to the brilliant sun¬ 
light The general remark was that it reminded us of 
moonlight This caused a certain difficulty In estimating 
the true time of contacts, and perhaps any small discre¬ 
pancy in observation may be accounted for by this pheno¬ 
menon. 1 here is one cunous coincidence to note, 

and that is, that no one seemed to have observed the 
black drop which has been so much talked about, a faint 
haze was seen, and a few jets of black springing out from 
each side of the point of contact, but nothing more. 
Neither in the photographs did it show, which perhaps 
might have been expected Certainly, the weather could 
not have been more favourable just at the critical time, 
though, curiously enough, immediately after, a haze came 
on, which would seriously have affected the results. Need 
I say that we are all thankful the observation has passed 
off so well, and if only the other stations to which expedi¬ 
tions have been sent are equally fortunate, the son’s dis¬ 
tance ought to be definitely settled. 1 fully expect that 
the appearance of the faint line will give rise to a long 
discussion in the astronomical world It will be very 
cunous to note what other stations saw At all events 
one thing is certain, and that is that our atmospherd 
must have been very clear, and also that of Venus, clouds 
in the planet must have intercepted the sunlight, and 
have prevented the formation of the luminous ring, or 
rather partial ring. At one time the whole planet, when 
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it kid half paased over the limb of the sun, was visible, 
reminding one of the dark part of the new moon on a 
deer night I may say that the whole appearance of m 
tonal contact was quite unexpected, and the absence of 
the black drop puzzled every observer External contact 
was observed, I hear, almost simultaneously by all ob 
servers, a point of the utm ost importance when the degree 
of eUipticity of the planet has been determined from 
measurements of her diamete r ” 


NOTES 

Thb Germans, we are glad to see, have finally decided to 
send out a second expedition to the east coast of Greenland 
It is to consist of two steam vessels, of 300 tons burden, each 
manned by thirty men, one to explore Greenland, while the 
other advances to the north pole The estimated cost is about 
50,000/ sterling and the expedition m to leave in June 1875 or 
June 1876 according as the money can be got together There 
is no hint that the German Government is to lend assistance, 
though we hope it will do something, after such a good example 
has been set by our own Government. It would be a splendid 
and healthy outlet for national rivalry to have these two expe 
ditions start this year, each doing tit best to win the Arctic cam 
palgn, and striving to be the first to unfurl its particular national 
flag over the long fought for goal At all events during the 
next two or three years we ought to hear of some fine conquests 
having been made in the far north The prej arations for our 
own expedition are steadily progressing Commander Mark 
ham, R N , arrived on Tuesday at Portsmouth. 

Onk of the principal articles in this month s Gcographual 
Maganwe is on I tent Cameron’s recent discoveries in the Tan. 
ganyika region. The writer justly rates Lieut. Cameron s 
work os of the highest importance, and we earnestly hope 
that the appeal of the Royal Geographical Society for subscrip¬ 
tions to enable Cameron to complete hU work will be 1 berally 
responded to Already 1,494/ have been subscribed, including 
500/. from the Geographical Society , but of this, 544/ will be 
swallowed up by expenses already incurred, so that there is really 
only 950/ available This, “it is confidently hoped, will be 
largely increased as soon as the people of Lngland are fully 
aware of the necessities of their young countryman in tlie heart 
of Africa, and of the glorious work that he is bmvely attempting 
to do, alone and single-handed. ’ 

Dr Aucihk will give the coarse of lectures on Comparative 
Anatomy and Zoology this session at University College, Lon 
don, pending the appointment of a successor to the late Prof 
Grant The introductory lecture will be delivered to-day, at 
4PK 

Mr. Bowdier Sharp, of the British Museum, delivered r 
lecture on “ The Birds of our Globe, ’ on Tuesday, January 5, 
in the private music-room at Mr N Holmes 1 residence, 1’nm 
rose Hill. The lecturer, commencing with the “ Acctpitres, or 
birds of prey, gave a concise description of the various families 
and genera of birds, terminating, according to modern classifi 
cation, with the “ Struthiones," illustrating at the same time the 
different groups by an elaborate senes of paintings specially pre 
pared for the occasion by Herr Keulcmans, the well known 
ornithological artist. 

Wx have received a foretaste of the forthcoming new edition 
of tho “Encyclopedia Britannic*, ’ in the shape of a separate 
reprint of Mr A. R. Wallace’s csrefully written article on 
J f Acclimatisation.” After an examination of a considerable 
number of Instances, Mr Wallace concludes : “ On the whole, 
we seem justified ia concluding that, under favourable conditions, 
Hid with a proper adaptation of means to the end in view, men 
may become a c cl im a t is ed with at feast as much certainty and 


rapidity (counting by generations rather thin by yean) as any of 
the lower animals. ’ 

Thb great hurricane which swept over Hong Kong on the 
22nd and 23rd of September lost, and to which we referred 
at length last week, appears, from official reports, to have 
caused considerable damage In tho Government Gardens. 
Mr lord, the superintendent rq ort« that the largest trees 
suffered the most severely, several of the oldest and hugest 
being entirely destroyed. Many other trees, although not 
destroyed, were levercly damaged, having nearly the whole of 
their branches broken off, while many which were thus damaged, 
but which had not their roots lirokcn or strained, will, m course 
of time, produce fresh branches and foliage A considerable 
number of smaller treea and shrubs were entirely destroyed, 
having been broken off close to the ground, while others were 
blown over and a great portion of their roots so much exposed 
to air and light as to threaten their ultimate destruction 
Operations were at once commenced for the preservath n of as 
many of the trees and shrubs as there was any prospect of 
saving, and the greater part of them were replanted and pro 
tectcd. by support) The flower pots containing plants in vanoui 
parts of the gardens were broken in great numbers, and tho 
plants for the most part much disfigured. In the nurseries, like 
wise, the plants in pots were thrown out, but no serious damage 
was effected With regard to trees in different parts of 
the town, which come under the Forest Department of Hong 
Kong, Mr Ford says “ I have observed that in nearly all 
cases where trees were blown down in the typhoon of September 
1871 and those trees were again set upright and have continued 
to grow up to the late typhoon, they have again folk , and in 
several cases are this time entirely destroyed , thus proving, as a 
general rule, that when once a tree suffers so severely as to cause 
its prostration, little reliance can be placed on that tree ever 
afterwards continuing or becoming a sound and healthy one. 
In the Surveyor General s Report to the CulonUl Secretary of 
Hong Kong on the damage caused 1 y this hurricane, it is 
regretted that no record remains oi the pressure of the wind, 
owing to the meteorological station connected with the Govern 
ment Hospital being swept away by its force It is further said, 
however 11 That the island was not many uules distant from the 
focus of the cyclone is proved not only by the intensity of the 
wind, but by a feature known to exist only within such a focus, 
namely, the abrupt intervals of calm during the height of the 
gale These lulls were instantaneous, often lasting as long as 
four or five minutes, and, alternating with the most violent gusts, 
equally sudden, the conjoint action of the two became, as it 
were, that of a battering ram ” 

Many experiments have been tried in 1 ranee to test the 
effects of cold on railway axles. Many engineers suppose that 
accidents to wheels do not result from any diminution of tenacity 
of the metal, but merely from its losing all its elastic ty owing 
to the frost hardening the surface of the earth. A feet which can 
be adduced as a strong argument in favour of that theory was 
observed 1 y the inhabitants of Montmartre during the lost 
period of frost The passing of the trains winch run so fie 
quently through the ISatignolte tunnel at a distance of half a 
mile was heard by them day and mghl, which is never the case 
iu ordinary circumstances. As soon as the thaw set in the trains 
ceased to be heard, the earth having resumed Us former elas 
ticity, the sounds were dissipated as before. It has been observed 
by 1 reach railway engineers thst thaws are apt to lead to the 
breaking of axles and chains. The elasticity bang only partially 
i recovered, many shocks affect the trains when running at a fast 
1 rate, and are apt to lead to catastrophes. 

Mr, W. Phillips, of Shrewsbury, proposes to publish, under 
I the title of "Eltellscei Britannic!,' dried specimens of the larger 
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ascomycetous fungi. To penons funning collection! of oar 
indigenous fungi, Mr Phillips* fasciculi will be useful, since 
similar collections hare hitherto principally comprised only the 
Hynunomyttlts Mr Phillips will be waited by various well 
known mycologists, and he proposes to issue a very limited 
number of copies at twelve shillings etch fasciculus of fifty 
species. 

M Amcdce Guilleram has published through Tfachette a very 
interesting work on Comets, profusely illustrated. All the 
modern theories are discussed, iron Descartes to Schiaparelli, a 
number of traditions and stories connected with comets being 
also introduced. 

We omitted to mention in last week’s notice of the anniver 
sary meeting of the French Academy the speech delivered by 
M Dumas on De la Rive It is a part of the duty of the perpetual 
secretaries to deliver such Hoges at each anniversary m eetmg 
That doty hat been performed by each perpetual secretary from 
Fontenelle to our days, and the collection of these iloga is an im¬ 
portant part of the Academical publications. M Bertrand is at 
present engaged in preparing the ilogt of M Bile de Beaumont, 
which will bo delivered in 1876 

A commission, nominated by the Geographical Society of 
Paris, and composed of Admiral Flunotde Dangle, MM Delesse, 
Charles Grad, II Farry, and Jules Girard, his just published 
some instructions to navigators to aid in their study of the 
physical geography of the sea. These Instructions, which the 
Society sends gratuitously to everyone who is willing to turn to 
account, in the interest of science, his stay on board ship, point 
out, in a style sufficiently precise and elementary to come within 
the comprehension of all, the principal points on which observa¬ 
tions should be mode, and the b-st methods to be adopted for 
collecting useful particulars. 

At St Peter s College, Cambridge, on April 6, there will be 
an examination (or a Natural Science Scholarship Tlie subject* 
of examination will lie botany, chemistry and chemical physics, 
geology, and comparative anatomy and physiology No cnndi 
date will be examined in more than two ot the above mentioned 
subjects. Applications to become candidates must be made on 
or before March 29 to the Rev J Totter, tutor of the College, 
who will give all necessary information 

Bv the death of Prof William Macdonald, of St Andrew’s 
University, the chair known as that of "Civil and Natural 
History ” becomes vacant. Dr Macdonald held it for twenty- 
four years. The post has from the first b-en practically a sine 
cure, and almost seems to have been instituted for the sake of 
the professor We wonder If the .Senate of St Andrew’s will 
allow their University to be liefooled by the appointment of a 
successor to Dr Macdonald in this unique chair of " Civil and 
Natural History ’ 

W* are glad to see that it is intended to lorm a society at 
Watford, having for its object the investigation of the meteor¬ 
ology, geology, botany, and zoology (including entomology, 
ornithology, &c.) of the neighbourhood, and the dissemination 
amongst its mem ben of inforaiation ot natural history and 
microscopical science. The evening meetings of the society 
will be held (by permission) in the rooms of the Watford Public 
Library, and during the summer months field meetings will alio 
be held. It is proposed that the annual subscription be ten 
shillings, without entrance fee The names of ladies and gen¬ 
tlemen willing to join the society wdl be received by Dr Bre t, 
Watford House, by Mr Arthur Cottara, St John’s Road, 
Watford, and by Mr John Hopkinsao, jun., Holly Bank, 
Watford. It is hoped that a sufficient number of names will be 
received within the next few days to warrant a meeting being 
called to found the society in the course of the present month. < 


The Institution of Civil Engineers seems to be one of the 
most prosperous of our scientific societies. On its books on 
Nov 30, 1874, were 2,130 members, it* income for the past 
year was upwards of 10,000/., and its investments amount to 
nearly 33,000/ 

A sake phenomenon, says the Malta Times, occurred fat the 
forenoon of Monday the 21st ult During a strong wind from 
the south west, which had prevailed for two days previously, the 
sea suddenly lose several feet tnd flooded the moles and roads 
surrounding the harbours, cansing four or five steamers, mooted 
between the Custom House and Calcars Rise, to snap their stem 
hawsers like packthreads, and carrying away boats that ware 
hauled ashore In the French and other creeks. The sea then 
receded as suddenly as it rote, leaving portions of the bottom of 
the harbour exposed, upon which men and boys might be seen 
collecting fish and other marine animals that had been left 
aground by the retiring water Shortly afterwards the sea 
resumed its ordinary level Similar phenomena have been 
noticed occasionally during the course of many years 

M W dk Fonvisi lk has published a small volume, " Le 
Metre International definltlf,’ giving on account of the determi¬ 
nation of the metre and the negotiations relating to it from 1789 
to 1874. 

TllK Daily News of Monday has a letter from its correspon 
dent on board the Challenger, giving a few details in addition to 
those contained in the recent Times letter From Hong Kong 
the ship was to return to Manila and other places, as far os New 
Guinea, then mike for Yokohama, Japan. 

There was a alight ihock of earthquake at Malta on Filday 
lost, at 1 p m 

Tiik additions to the Zoological Society’* Gardens daring the 
past week include two Razor billed Curassows (Mitua tuberosa) 
and a Yarrell’s Curassow (Crux carunculata) from South 
America, presented by Mrs. A E. Nash, seven Golden Agon!is 
(Dasy/>rotla aqatl), from Guiana, five Guira Cuckoos (Gmra 
ptnri no) from Para, an Ani ( Ctofophaga am), two Orinoco 
Geese (Lhenalopex jubata), two Red tailed Goans ( Or/alula rufi 
catu/a), a Spotted Cavy (Cir ogenys pa(ti), and a Collared Peccary 
(Doeotyles tijacu), all from South America, purchased. 


Tlir PRrShNT CONDITION Ob THE ROYAL 
SOUTTY* 

(Extra ltdfrom Ike President t Address at the Anniversary 
Meeting) 

Committee of Papers - The strength of the Society being 
represented by its publications, the Committee of Papers is the 
one whose functions are unquestionably the highest and most 
onerous, a* they ore the most closely scrutinised by the Fellows 
and the public. 

Fvery member of the Council is included in this committee, 
which meets after almost every Council meeting, and no part of 
lls duties is at present performed by a sub-committee. Itippetm 
to me to be very doubtful whether this arrangement, even if the 
best, con last, owing to tbe greatly increased number of pspen 
now communicated and their augmenting bulk, and to the value 
of their contents being less easily estimated os the subjects of 
scientific research become more specialised As it is, ia the 
majority of coses but few of the members present can judge of 
the merits of many of the papers, and it is not easy after a 
protracted Council meeting, and one occupied with promiscuous 
business, to fix the attention of a large committee upon subjects 
with which but few members present may be familiar It is, 
true that the committee is aided in all cases by the written 
opinions of careful and impartial referees, and by the special 
attainments of our secretaries, and that it tt most desirable that 
the sometimes divergent opinions of these should be weighed by 
* Continued from p. iy« 
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Other* u well u by expert* m the suWects of the paper* But apartment*, but that they are in keeping with the purpose* and 
far *11 this a committee of the whole Council 19 not necessary, the high position of the Society 

and though I *hould not be di*po*ed to advocate a return to a You are aware that the Council reiolved that the Catalogue of 
lyttem once punned of resolving the committee into (Ob' Scientific Paper* ihould be continued through the decade 1864* 
committee* dunged with special subjects, I think it possible that 1873. This work is now progressing under direction of the 

some other plan may meet the difficulties of the case and relieve Library Committee, who have had charge of the undertaking 

oar overburdened Council of much labour A poeelble plan for from the commencement 1 he necessary funds are granted by 
nUeving both the Council and the committee, while securing as a vote of the Council, and we may hope, in the course of the 

careful a scrutiny of the paper* a* we now have, would be * coming year, that the seventh volume of this Important work 

division of the labour* of the committee, and an addition of will be ready for publication , and we confidently trust that the 
extra members to its number, chosen from among the Fellows, Government anil extend its liberality by printing this as it did 
who should continue in office throughout the session. This, or the former volumes of the senes. The total outlay upon the six 
some plan of the kind, would have the advantage of engaging volumes already published (which comprise papers published 
more of the Fellow* than at present In the affairs of the Society, between 1800 and 1863) has been 8,936/ izr, of which 3,7x0/ 

and I fed sure that so responsible a position as that of F.xtra 13/ 6 <L (the cost of preparaticn) was defrayed by the Society, 

member of the Committee of Papers wonld be accepted with and the rest (the cost of punting, paper, and binding) by the 

pride by those Fellows who are most competent to discharge the Treasury, against which must be set the proceeds of sale repaid 
duties. to the Treasury in occasional amounts, the last within llic pre 

It teems convenient to refer here to suggestions that have been sent year, making a total amount of 1,000/ 
made to me os to the expediency of breaking up our transactions The number of copies of the Society s Transactions distributed 
or proceedings, or both, into sections devoted to physics and gratuitously to institutions and individuals not Fellows of the 
biology respectively, or even subdividing them still more. This Society 11 now 209, and of the Proceedings 325 
separation has been advocated on the ground that science has House Committee —The great labours of this committee in 
become so specialised that no scientific man can grasp oil its sub- connection with the removal Into the apartments we now occupy 

dirUioffi, that the mixed publications ore cumbersome and diffi bad not terminated at the beginning of the past session , and 

cult to consult, and that private libraries are now overburdened various matters have still to be attended to. That the arrange- 

with the publications of Societies, of each of which a small part roents the committee has made have given satisfaction to the 

would suffice for all their possessors wants. There is no ques Fellows at large has been amply acknowledged We are, indeed, 

lion that this, if now an evil, will soon become in toil ruble, for greatly indebted to them for the knowledge, experience, and 

our publications increase rapidly m number of contributions and lime, all so freely given in our service, as also to the knowledge 

in their bulk There are, however, 10 many considerations to of our requirements and the practical views of our Assistant 

be discussed before any system of relief can be adopted, that I Secretary, upon whom fell the duty of suggesting the best dis- 

confine myself to stating the subject as it has been urged upon position of the apartments throughout this luge and commodious 

me. building Lastly, I would beg your permission to record the 

The Society’s library now comprehends 36,270 volumes and services of the eminent architect, Mr Barry, who has through 
10,000 tracts, the most considerable collection of scientific works out shown the greatest regard to our position and requirements, 
in the possession of any privato body, and In respect of 1 rnns and but for whose professional ability enlisted in our service wo 

actions and Proceedings of scientific academies, societies, and might have found ourselves os Ul as we are now well occornmo- 

mstitutlons, I believe it is unrivalled among public bodies. dated 

A complete Catalogue of the Scientific Books, MSS and Fundi and Bequests— 1 Me Donation Fund -In 1828 our 
Letters, which I regret to say is unaccompanied by any hutorl former President, l)r Wollaston, invested 2,000/, in the Three 

cal or other information regarding the lbrary, was printed in per Cents for the creation of a fund, the dividends from which 

1839 Another catalogue of the miscellaneous literature and were to be expended liberally 'from time to time m promoting 

letters was printed m 1841 , and there Is also a MSS cat a experimental researches, or in rewarding those by whom such 

logu* of maps, charts, engravings, and drawings, which number researches have been made, or in such other manner as shall 
upwards of 5,000. appear to the President and Council for the lime being most 

For some years past the Library Committee, indefatigable in conducive to the interests of the Society in particular, or of 
steady endeavour, have greatly increased the value and efficiency science in general 1 There is no rest net ion as regards nation- 
of our library , and in 1B73, previous to leaving old Burlington ality 1 but members of Council arc excluded from participation 
House for our present apartments, it ordered a rearrangement of during their term of office. 

the whole, and the prcparati n of a new catalogue, which is To this fund many liberal additions were made. Mr Davies 
being proceeded with a* fast as the current duties of the officers Gilbert gave 1,000/ War button, Hatchett, Guillemard, and 

will poimit Chantrey each contributed 100 guineas from these gifts, ind 

In the mean time the Catalogue of Transactions and Journals by accumulations, the fund 111 1849 had ncreased to 5,293/ 

is printed for working purposes, and will be added to until such With subsequent contributions, and a bequest of 500/ by our 

time a* the general catalogue is readv for press eminent Fellow the late Sir Francis Ronalds, the total, as 

The collection of Oriental MSS presented by Sir William shown by the balance-sheet now in your hands, amounts to 

Jooes in 1792, and added to by his widow in 1797, was largely 5,816/ is id In addition to the balance sheet already referred 

consulted by several of the distinguished foreigners who to, a detailed statement of grants from the Donation Fund is, 
assembled at the Oriental Congress In London last September in accordance with a resolution of Council, published with the 
From conversation with.some of these gentlemen, I learnt that Report of the Anniversary Meeting 

the collection contains many documents of the greatest value and Sir Francis Ronalds died in 1873, his bequest (reduced by 
rarity, together with some that are unique, and it may be payment of legacy duly to 450/) was made as declared in hu 
worth the consideration of the Council, whether they would not will, in recognition of the advantages he hsd derived when 
be more useful if transferred to* or deposited in, the India Honorary Director of (he Observatory at K*w, ftom the sums 

Office or some other Oriental library, where they would be con granted to him out of the fund to aid him in the construction of 

suited to greater advantage than here At present they occupy fits photographic apparatus for the registration of terrestrial 

pert of the room devoted t» our archives. magnetism, atmospheric electricity, ami other meteorological 

The two most noteworthy additions to the Lbrary during the phenomena, 
pert year have been the MSS on logic and mathematics of Of the grants made during the past session, I wonld especially 
our late follow Prof Boole, presented by his widow , and Dr mention 100/ to Dr Dobrn in support of the Starione Zoologies 

Fayrex’s collection of forty-seven original drawings of the poi at Naples, in which two British naturalists, Mr Lankester sod 

sonous snakes of India, which tie of interest in connection with Mr Balfour, have recently made a valuable senes of observe 
Us and Dr Bnmton'a experiments on snake-poisons, printed m tions on marine animals. 

our “ Proceedings.” Among the others were a grant of 25/ to Dr Carpenter for 

Y The apa rtment s devoted to the Lbrary afford space for twenty the purpose of constructing an apparatus to illustrate the theory 
years’ ad ditio n at the present rate of increase, they are remark cf oceanic circulation in relation to temperature, and jo& In 
ably c omm odious, and those who assembled at our So We last aid of the Sub-Weslden Exploration In reference to this 
spring and saw them for the fast time lighted up and decorated last, I should remark that, in recognition of the important 
wffi. consider with me that they are neg ody a noble suite of scientific results which have been obtained from the Sub-Wealden 
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bonne (which is now earned to a depth of 1,000 feet), and in 
view of obtaining further assistance fro® her Majesty t Govern 


judge appropriate, with the object of obtaining a grant from the 
public purse in aid of the boring 

In pursuance of this resolution, I joined the Presidents of 
the Geological Society and of the Institution of Civil Engineers 
in presenting a memorial, which was most favourably received, 
and was answered for a promise on the part of the Treasury of 
100/ for every 100 feet of bonng that should be accomplished, 
down to a depth of a,000 feet 

The Government Grant (of 1,000/ per annum) continues to be 
expended with satisfactory results I must refer you to the 
report which will be published in our Proceedings for the 
statement of the grants, making, however, special allusion to 
Dr Klein s work on the Anatomy of the Lymphatic System, 
towards which too/ from this fund was granted, and by means 
of which copies have been distributed to the best advantage In 
this country and abroad 

The Scientific Relief Fund slowly augments, and has been of 
the greatest service. It is almost unique among chanties in 
casting nothing in the working, and in being inaccessible to 
direct or indirect canvassing. The amount hitherto expended m 
rebel since its establishment has been 3,240/ , extended to fifty- 
two individuals or families. 

The Gilchrist Trust.—One of the moat munificent bequests 
ever made in the interest of science is that of the late Dr 
Dorthwick Gilchrist, a retired Indian medical officer, well known 
os the author of the “Grammar of Hindustani. 

Dr Gilchrist was on intimate friend of Dr Btrkbeck, Joseph 
Ilume, Sir John Bo wring, and others of the advanced Liberals of 
fifty yean ago, and took part in the establishment of the 
“ London Umvemty, ’ now University College He died in 
1841, leaving his large fortune to bo devoted, after bis wifei 
death, to “ the benefit, a 


n of edu 


_ w .. _, d propagation 

cation and learning m every part of the world, as circuit 
permit,” the trustees having an “ absolute and uncontrolled 
discretion os to the mode of applying it I he income of the 
Trust, which is being gradually augmented by the sale of 
building lots at Sydney, where Dr Ullchnst had invested a 
considerable sum in the purchase ot an relate with a view to its 
ultimate rather than its immediate productiveness, now amounts 
to about 4,000/ per annum The trustees have created various 
scholarships for bringing young men of ability from India and 
the colonies to carry on their education m this country, and 
they have also given assistance to various educational institu¬ 
tions which they considered to have a chum for occasional help 
from the fund, such as the Working Men s College 111 London 
and the Edinburgh School of Arts, and they have instituted 
short courses of scientific lectures to working men in London, 
Manchester, Leeds, and Liverpool. 

The trustees now desire to do something effectual for the 
advancement of learm lg, and a scheme—subsequently submit¬ 
ted to the Council of the Royal Society—waa suggested by Dr 
Carpenter, the secretary of the i rust, as one which seemed to 
him to be the most effectual for carrying out this object , and it 
was adopted by the trustees on his recommendation. 

In a letter addressed to myself in June last, Dr Carpenter 
informed your Council that the trustees of the fund, hod 
resolved to employs portion of it in the promotion of scientific 
research, and empowered him to submit the following liberal 
proposal to the consideration of your Council namely, the 
trustees propose annually to entertain the question of placing 
1,000 1 at the disposal of the Council of the Royal Society to 
be expended in grants to men of proved ability In scientifi c 
research, but who, from their limited pecuniary means, are pre¬ 
cluded from prosecuting inquiries of great interest by the 
necessity of devoting to remunerative work the time they would 
wish to devote to such inquiries j the Council of the Society to 
undertake on their part to recommend to the trustees suitable 
subjects of inquiry, competent men circumstanced as indicated, 
and the sum to be assigned in each case. The trustees desire, 
further, that the grants should not be regarded as eleemosynary, 
but rather as studentships carrying with them scientific distinc¬ 
tion, and not as rewards for past work, but as means for work 
to be done. 

Upon this communication'(in which you cannot fail to per¬ 
ceive not on)y enhghtened regard for the interests of science 
cm the part of the trustees, but, on the port of their secretary, 
an accurate perception of the best means of--* 


the greatret scientific needs), tout Council appointed a committee 
to report on the proposal Their labours are already c on cluded; 
the proposition has been accepted, but under stipulation fee 
fulfilment of the following conditions by applicants for the 
grants 1— 

That the grants should be made for one year only in each 
cue, though subject to renewal* 

That the recipients be designated Gilchrist Students for the 
year m which the grants are made. 

That no application for grants be received except it has bens 
approved by the Pre si de n t and Council of any one of the da 
Societies—namely, the Royal Astronomical Chemical, Lin* 
neon, Geological and Zoological, and that all applications be 
submitted to a committee, consisting of the Presidents of the 
six Societies together with the officers of the Rojral Society, 
which committee shall recommend the applicants to the Gilchrist 
Trustees. 

That a form of application be prepared setting forth the 
general objects of the Gilchrist Studentships, and the condi¬ 
tions upon which they are conferred 

That each student furnish, at the end of the year for which 
the grant u made, a report of his progress and results, signed by 
himself and countersigned by the President of the Society 
through which the application was transmitted. 

Simple and acceptable ai such a scheme appears, it may 
prove by no means always smooth in the working It will be 
easy to find subjects, and candidates too j but the trustees must 
not expect In every case a lull annual harvest for what they 
annually sow, or that some of the seed will not be productive at 
a crop of good intentions rather than good fruits. Potting 
aside all the temptations to procrastination that pre-payment 
fosters, there is the fact that every subject of scientific research 
presents a labyrinth in which the investigator may wander 
lurther and further from the mom gallery, always following 
some templing lateral track leading to discovery, but never 
either reaching the end of it {or getting back to that which he 
set out to follow 

We must, however, hope for the best results from so munifi¬ 
cent an endowment of scientific research, and watch with the 
deepest interest the progress of an experiment, the means for 
instituting which, otter being urgently called for from the 
Government and our Universities, axe now forthcoming from 
private resources. 

The WtntnnehaM Bequest —Hitherto this curious bequest 
has, so far as the Society is concerned, proved alike profitless 
and troublesome, os will appear from a few particulars of its 
history 

Sir Clifton Wmtringham, Bart, a Fellow and son of a Fellow 
of this Society, died at Hammersmith, January loth, 1794, and 
bequeathed 1,200/ Three per Cent Consols (payable twelve 
months after the decease of his wife) to the Royal Society, 
subject to the condition that within one month of the payment 
of the annual dividends in each year the President should fix on 
the subjects for three essays m Natural Philosophy or Chemistry, 
and submit them to the Society to be adopted by secret ballot. 
The subjects were then to be advertised in the papers of 
London, Pans, and the Hague : the essays were to be tent to 
the Royal Society within ten months of date of advertisement, 
each author to deliver ten copies, and the President and nine 
members of Council were to choose the best, and then to have 
made a silver cup of 30 1 value, to be presented to the success¬ 
ful essayist on the last Thursday in December In case of 
failure the dividends were to be paid to the treasurer of the 
Foundling Hospital. 

Lady Wintringham died in 1805, bat the Royal Society 
heard nothing of the bequest until 183% when step* were 
to obtain possession of the fond. The Foundling Hospital put 
forward their chum , legal proceedings were taken, costs being 
paid out of accumulated dividends j and in 1843 the Royal 
bodety were put in possession of the 1,300 1 stock. Owing to 
the essential difficulties of carrying out the conditions of the 
testator s will, the dividends have ever since been paid to the 
Foundling HospitaL 

The Council, desirous that those difficulties should be over¬ 
come, have at different times appointed a committee to 
the question and suggest, if possible, a solution, but no istufcc* 
tonr conclusion has yet been arrived at 

The Handley Bequest.— Mr. Edwin Handley, of Old Brack- 
ndl, Berita, was a country gentleman, and the possessor * 
considerable landed and personal estate in Berkshire and Mid- 
dlesex. He died In 1843, having bequeathed the buuToTbU 
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r, after the decease of hie two sisters, to the Royal 


The last of theae ladle* died m 187a, since when certain legal 
fennalldc* have been complied with, and tye claims of the 
Royal Society to the landed estates under the Mortmain Act 
here been brought before the Court In February last the 
Muter of the Roll* decided that “the gifts to the Royal 
Society, *0 for os they relate to pure personalty, are good 
charitable gifts, but otherwise void The personalty os set 
forth in the “Bill of Complaint, ’ comprises 6,033/ 7 s id 
Three per Cent Consols, 1,904/ 17/ zd Reduced, and 41/ 
l8r 5 d. Bank of England Stock 

By the terms of the will, the Society is to preserve the pro 
petty intact m value, as a Fund Principal, the income of which 
Is to be applied to the rewarding inventions In art, discoveries in 
science, physical or metaphysical (“which last and highest 
branch of science,” to quote the testator’s words, “ has been of 
late most imurtoasly neglected In tins country ), or for the 
assistance of fit persons In the prosecution of inventions and 
discoveries. The rewards or assistance ore to be granted 
annually, or after longer periods, to British subjects or foreigners, 
according to the impartial decision of the President and 
Council 

A delay in distributing the bequest has arisen from the 
absence of a party on whom it was essential to serve a decree 
this has, however, been now served, and there is every reason to 
believe that the suit will go forward, in which case we may 
hope to receive the proceeds early next year 

The Direks Bejuist —Mr Henry Ducks, of Liverpool and 
latterly of London, who died in 1872, lias bequeathed the 
residue of his property (about 4 octal ) after payment of debts 
and charges, to the Royal Society, Royal Society of Literature, 
Chemical Society, and Royal Society of Edinburgh, in equal 
shates and proportions, in furtherance of their several objects. 
As, however, it is possible that certain claims to the residue 
under the Bankruptcy Act, dating from 1847, may be set up, 
we are advised that the estate cannot be administrated without 
the aid of the Court of Chancery, which has been appealed to 
accordingly 

The Ponh Will — I-astly, it is my duty under this head to 
Inform you that our secretary has received a communication 
from the Secretary of State for Foreign Affairs, to the effect 
that the late M Girolamo Ionti, of Milan, has bequeathed a 
portion of his immense property to the * Academy of Science 
of London As, however, it does not appear what Society is 
indicated under this title, and as the relatives of the testator 
intend to dispute the will, the Council, as at present advised, 
will take no steps in the matter T have further to observe that 
under the terms of the will, the Academy of Science will, if it 
accepts the treat, be burdened with annual duties and responsi 
bilities respecting the distribution of the proceeds which would 
be altogether inconsistent with the position and purposes of the 
Royal Society 

7 he Pairchiid lecture —Thu lecture no longer appears in 
the annual financial statement of your treasurer 1 hough an 
obvious anachronism and regarded almost from the firbt with 
little sympathy either within or without our walls, it should not 
pass away without a notice from the Chair In 1 ebruary 1728 
Thomas Fairchild, of Hoxton, gardener, bequeathed 25/ to be 
placed at interest for the payment of 20 s annually ior ever for 
preaching a sermon in the parish church of St Leonard s on 
Tuesday in Whitsun week on ‘ the wonderful work* of God in 
the creation, or on the certainty of the resurrection of the dead 
proved by certain changes of the animal and vegetable parti of 
the creation.” From 1733 to 1758 most of the lectures were 
read by Archdeacon Penne, one of the original trustees, who 
in 1740 contributed all his lecture fees to the fund, which, with 
a subscription raised by the trustees, enabled them in 1746 to 
purchase tool South Sea Stock Subsequently this stock was 
offered to and accepted by the Society the transfer was made 
in 1757 j and from that date the lecturers were appointed by 
the President and Council The lectures have been regularly 
delivered, but of late year* to empty pews, under which cir 
eumstance* the Council, after full deliberation, unanimously 
resolved that it waa desirable to relieve the Society from the 
■Fairchild Trust, and that to this end application should be 
made to the Charity Commissioners, rhe regular forms having 
‘-“■-' ” "" - » transferred • * 1 -'- 


i, the Trust was tr 


o the Commli- 


The Croouhn and Bukerion lectures are given annually as 


usual, and those of this year appear in our Proceedings. These 
do not dim ini s h in interest and importance 

The Davy Medal —The Council has accepted the duty of 
annually awarding a medal to be coiled the Davy Medal, for 
the most important discovery m chemistry made in Europe or 
Anglo-Amenca. The history of this medal Is as follows 1— 

Oar former illustrious president, Sir Humphry Davy, was 
presented by the coalowners of this country with a service of 
plate, for which they subscribed 2,500/, in recognition of his 
merits as inventor of the Safety Lamp. In a radial to his will 
Sir Humphry left this service of plate to Lady Davy for her use 
during her life, with instructions that after her death it should 
pass to other members of the family, with the proviso tW, 
should they not be in a situation to use or enjoy it, it should be 
melted and given to the Royal Society, to found a medal to be 
awarded annually for the most important discovery in chemistry, 
anywhere made in Fnrope or Anglo-Amenca. 

On Sir Humphry s death the service of plate became the pro¬ 
perty of his brother, Dr John Davy, F R S , who, in fulfilment 
of Sir Humphry’s intentions, bequeathed it after the death of 
his widow, or before if she thought proper, to the Royal Society, 
to be applied as aforesaid. On the death of Mrs. Davy the 
plate was transferred to the custody of your treasurer, and, having 
been melted and sold, realised 736 1 8/ 5 /, which u invested In 
Madras guaranteed radway stock, as set forth in the treasurer 1 * 
balance-sheet The legacy duty was repaid to the Society by the 
liberality of the Rev A. Davy and Mrs. Koliexton 

The style and value of the medal, and the steps to be taken 
in reference to its future award, are now under the consideration 
of the Council and will, I hope, be laid before you on the next 
anniversary 1 he acceptance of the trust has not been decided 
upon without long and careful deliberation nor without raising 
the question of the expediency of recognising scientific services 
and discoveries by such trivial awards as medals, and of the 
extent to which the awards entrusted to our Society arc depre¬ 
ciated by their multiplication My own opinion hai long been 
that some more satisfactory way of recognising distinguished 
merit than by the presentation of a medal might be devised, and 
that the award might take a form which would convey to the 
public a more prominent and a more permanent record of the 
services of the recipients, such as a bust or a portrait to be hung 
on our walls, or a profile or a record of the discovery to be 
engraved on the medal, which might be multiplied for distribu¬ 
tion or sale to Fellows and to foreign Academics. In short, 1 
consider awards of medals without distinctive features to be 
anachronisms it is their purpose, not their value which should 
be well marked , and the question is, whether that purpose is 
well answered by their being continued under the present form. 

Instrument* — 1 he small but remarkable, and, indeed, clas 
steal collection of instruments and apparatus belonging to the 
Society, and for which there was no accommodation in old Bur 
lmgton House, was, on our migration from Somerset House in 
1857, by order of the Council deposited in the Observatory in 
the Kew Deer Park, near Richmond then under the control of 
the Brituli Association 

The instruments have been now for the most part brought 
back and placed in our instrument room and will, I hope, at 
no distant period be accessible to the Fellows 


SCIENTIFIC SERIALS 
Cosmos, Gni lo Cora s Italian Geographical Journal Nos. 4 
and 5 (In one), contains a long and carefully compiled article on 
Italian travellers m Lgypt from 1300 to 1840, Payer and Wey 
precht’s official account of the Austro-Hungarian Arctic Expe¬ 
dition , and the continuation of F M Prsccvaliki s exploration 
of Eastern Mongolia and Thibet There are, besides. Notes on 
Gordon s Nile Expedition,—an Austrian naturalist. Emit 
Manio, has been appointed to accompany Col Gordon, there is 
a short account of the travels of a Persian youth, Abdul Kerim, 
in Tunisia. The port contains an excellent map of the bonier 
region between Persia and Beluchistan, compiled from the maps 
of Major St John and the English Admiralty. 


SOCIETIES AND ACADEMIES 

London 

Anthropological Institute, Dec. 22.—Prof Busk, F R S., 
president, in the chair —Mr J Park Harmon exhibited 
tracing* of late Phoenician choacteri from the sooth wwt of 
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Sumatra, They xre said to be still In use, and differ entirely from 
early letters in other parts of the island. The natives have a tra 
dltion that some descendants of Alexander settled there , and if 
Nearchus second expedition, the account of which is lost, 
reached the Bay of Bengal, the date, Mr Harrison considered, 
would agree sufficiently well with the letters His sailors were 
principally Tyrians. - Col Lane h ox read a paper on early modes 
of navigation, in which he described the various contrivances 
employed by savage races for transit on the water Com 
mendng with the simple trunk canoe, the author traced the deve 
lopment of the art of boat and ship-building through the stages 
of stitched plank canoes, hark canoes, rafts, outrigger canoes, 
single and double, the donble canoe, the vamtion of hull, the 
weather platform, the rudder, and the rude sail, and gave the 
distribution of their many forms and modifications. It was 
argued that the rude bark float of the Australian, the Tasmanian, 
and the Ethiopian, the catamaran of the Papuan, the dug out 
canoe of the New Zealander, and the built up canoe of the 
Samoan, were survivals representing successive stages in the 
development of the art of shipbuilding not lapses to ruder 
methods of construction as the result of degradation , that each 
stage supplies ns with examples of what at one time was the 
perfection of the art countless ages ago Some of the more 
primitive kinds spread over nearly the whole world, whilst 
others had a more limited area of distribution Taken together, 
they enabled us to trace bock the history of shipbu Ming from the 
-...-• —Upturcs to the commencement of the art 


it sculptures tc 

Victoria (Philosophical) Institute, Jan. 
Howard, IRS. entitled ‘ Early ' 


Mr J E Howard, 1 RS. entitled • Early Dawn of Omlisa 
tion considered in the Light of Scripture, 0 was read by the 
author 

Beki in 

German Chemical Society; Dec 14,— A W Hofmann, 
vice president, in the chair—Two physiological research«s of 
interest were communicated by Prof. Jaite, of Konigsberg 
Nitrobenzol being poisonous, it appeared reasonable to expect, 
what experiments lully bore out, that ortho-mtrotoluol, which 
resists oxidation must completely, should be more poisonous 
than the two isomeric bodies. Pam mtrotuluol is almost without 
effect upon the health of dogs. Five grains daily were given for 
several weeks without producing more than a slight inflammation 
of llie mucous membrane of the stomach, and at last jaundice. 
The urine contained mtrobenou aadipara), but a comparatively 
small quantity oi it only The rest of the substance had become 
transformed into mtrohtppun,. and This add wax found com 
bined with urea, and therefore insoluble in ether As in similar 
experiments, when substituted toluols or benzoic acids had been 
given to animals, substituted hippunc acids had not been found 
in the ethenal solution, it is not improbable that such odds, 
though not found, were yet present In the shape of urea com 
pounds Para mtroktfjmne tad constitutes orange prisms, 
fusing at 130 °, and forming well-defined tolls with barium and 
with silver different from a mlrohippunc acid formerly described 
by Bcrtagnm In the urine of ne individual dog a new sub¬ 
stance has been discovered by the same savant in the following 
manner —The alcoholic extract precipitated with H r S 0 4 
yielded sulplialc of urea, soluble in water and the sulphate oi 
a ww Aw, C„H,N, 0 „ which combines with oae molecule of 
HC 1 , but has a sour reaction, and dissolves baryta. It forma 
prisms, melting and decomposing at 213° The dog has unfor 
tunately been lost —Messrs Font and Zincke, in re-preparing a 
product formerly prepared from silver by Limpncht usd 
Schwanert, and described as two substances isomeric with 
hydrobenzoin and isohydrobenzoin, C^Hj, (OH), have found 
this opinion to be erroneous , their experiments yielding but a 
mixture of the two latter bodies. There are, therefore, only 
two, and not four hydrobenzoins in existence —M Wroblewsky 
described mcta-acetyltoluol, prepared from meta bromotolool, a 
liquid boiling at 158°, and yielding uophthalic add and two 
isomeric sulpho-acids.—A Ladenburg has undertaken the useful 
task of submitting to rigid experiments the opinion generally 
adopted, that the position of on* lateral chain in benzol is indif¬ 
ferent with regard to the substance thus constituted, in other 
words, that no isomeric aromatic bodies can exist with coly 
one lateral chain. He showed this time the identity of ordinary 
beaaoic add with benzoic add prepared from phenol, and the 
complete ideadty of the three phenols prepared from the three 
different or y bankoic The nroof will hive to Mm. 

pitted by further researches, In which Mr, Ladenburg is still 
engaged.— Messrs. Michaelis and Auanoff have undertakan 


researches respecting the constitution of phosphorous add, 
for which they have established the formula HP *a O(OH). 
Without entering into details, we can only say that die method 
consisted in the action of C.HjPCI, on phosphorous add, when 


ia, = Lqurijn —mu. raison, nun ope 

_as the best method for extracting srUninm the tr— 

ment of the flue-dust with cyanide of potassium —T Piccard 
has found in the sperms of the salmon, besides a new base, pro- 
tannin lately described by Mieachke, alio sarkin and guanin — 
C Schlsbler described a volumetric method for determining CO, 
,-. with or* — 1 —■— -*- J - ,J * 


stance, L„H,,O w in which II, may b 
qulnone C s ll, 0 , which takes np H, 
mg agents Prof Hofmann farther n 


volume of CO, obtained with that of the unknown quantity of 
CO, yielded by the substance analysed the same day—H 

Uppenkamp described hexytic sulphor^ - ''** *- 

cyaiude.— " ’- JT , J — 

tion and 

Hofmann_ ____ 

distilling above 260“ By oxidation they yield a phenolic *ub- 

--' " -*'-be replaced by Br. and a 

, when treated with redne 
reported on the following 

____ _ e action of water on gnanl 

_1, CH,N„ consisting in the loss of ammonia and the forma¬ 
tion of urea , the action of anhydrides has been studied, when it 
was fonnd that benzoic anhydride acts an guanidine in a similar 
way, producing ammonia and dibenzoyl urea.—A. Oppcnhebn 
has submitted crystallised pure glycerine to distillation. The 
boiling point corrected proved to be very constant at 390° 
Nearly every manual and dictionary of chemistry contains erro¬ 
neous data m this respect, although the same number has already 
been published In 1800 by Mendetejeff. 

Paris 

Academy of Sclencea, Dec. 28, 1874.—This w “ the anni 
versary meeting of the Academy an account of which appeared 
in lost week s Naturi p 17b. 

BOOKS AND PAMPHLETS RECEIVED 

Colonial.— On the General Theory of Duple* Telegraphy Louis 
Schweudler (Asiatic Society of Bengal).—On Ruth Current! 1 I-otih 
hchwendler (Asiatic Society of Bengal).—Second Annual Report of the 
Secretary of Agriculture of Victors* (Melbourne, Australia). 

Foxxiun — Anthrepologucbe Beitrjge Georg Geriand (Max Nicmerer 
Halle).—CUulfication do 160 Hu k* et Greleece Venule*, end Edition 
M Bemardin (Annoot Urackman (land)-A. Dobdnal Jcgtmrlang Dr 
Krenner Joeef Sandor (Die Eiehohle von Dobeclian, Dr Joe. Ale*. Krcnnar 
(K. Ungar Budapeu) -Jahrbuch der Kaucrlich Koniglthen Geologkcheo 
R eiche an e te l t, Baud ««iv (Wien) —A* ArapSly Kurnel ObSlben 1 I Stahl- 
berger (K Ungar Budapest) — Ktem eur la Vie et lee Ounages de L A J 
Quetdet (F Haver, llrueeeU).—Verdhjuidlung do* NatuHuMonachen Ver elne 
der Prcuseiechcn Kheudsnde uud Westralene Dr C J Andrh (Ma* Cohen 
und Soho Bonn) — bilrungibenchw der neideirheumchen Geeellechaft fC“ 
natur and Heilkuixte rti Bean (Me* Col en und Suhn Bonn) —Menioin 
de la boeritf de Physique et d Hutou " . 


Thx Gxolocical Suxvky or Victo*ia 
Livingston* s "Last Jooknals," II 
Blchanan on ths Circulation or the 
O ux Book Smelt — 

AngtU’i “ Anunxl Physiology * 

Ae GardaaerijYeiBook* 


Strata charged with Sdiceou* One*.— ffxNiv J Carte* i*6 

The Constant Cumuli in ths Afar and the Sea.—Ww FeaIXL 1S6 

Mud Bank* on Malabn Coa*L— Hinkv F Blah»o*D Ily 

Rug Blackbird,—C M Inclxxv 

On the Mouholoov or Crystals. By Prof N S. Maseelvmx, 

Two Remarkable Stone Infleiunts rjtox tux United States. I,? 

ByCHAS.CAxaoTT (I Vith lUmtmUm,) «- 

Protection ro* Invention*. 

Francis Kixxnam, F R.S. 

Tn* Recent Thaw By V Di Fonvixllx 
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THE APPROACHING ECLIPSE OF THE SUN 

T HE energetic action of the Council of the Royal 
Society, and the wire liberality of the present 
Government in matters connected with scientific investi 
gation, have saved us from what would have been little 
short of a national disgrace 

If all goes well, the approaching eclipse of the Sun 
—during which, as stated by Mr Hind, better oppor 
tunities for the observation of totality will be afforded 
than are likely to be again offered before the close of the 
present century— will be observed by English parties in 
Siam, and either m Burmah or m some island m the Ray 
of BengaL 

The work to be done, as determined by the Council 
of the Royal Society, and the investigations which have 
led up to it and render it of so great an importance, 
have been stated in Monday’s Times in an article 
which enters so fully into the problem, that we take the 
following extracts from it — 

“ In i860, Mr De la Rue, a member of the Astronomer 
Royal’s Expedition, and Father Secchi, a delegate of the 
Italian Government, were enabled, by the photographs 
of the eclipsed bun, which were then taken for the first 
time, to place beyond all doubt that the strange red pro¬ 
minences seen round the dark body of the Moon at the 
moment of total eclipse really belonged to the bun’s 
atmosphere This was a fine achievement, for it settled 
a point which had been in debate for a century and a 
half Important though it was, however, it was fairly 
dwarfed by the results of the expeditions sent by the 
Indian, French, German, and Austrian Governments to 
observe the eclipse of 1868 in India—dwarfed because 
m the meantime an instrument had been placed m the 
hands of the astronomer of a perfectly new kind of 
wer It was no longer a question of place and shape, 
tof material Janssen, Tennant, Pogson, Weiss, and 
many others observed the eclipse with the spectroscope, 
and its story was that the prominences which in i860 had 
been proved to belong te the bun really consisted of a 
glowing gas, or a mixture of such gases But the spec 
troscope was not of use only during eclipses Before 
1868 Kirchhoff by its means had stated the approximate 
composition of the Sun’s atmosphere, taken as a whole , 
and immediately after the cchpse of that year it was 
found that by its aid the brightest part of the Suns 
atmosphere, to which alone up to this time attention had 
been directed, could be seen without an eclipse at all 
Indeed, we were soon told that outside the bright round 
disc that we see there was an evelope of glowing hydro 
gen gas, to which envelope the name of chromosphere 
was given, and into which are frequently injected from 
below magnesium and sodium, and, more rarely, iron and 
the other heavy metals Here, then, we were enabled 
roughly to sort out into strata the various substances 
already detected by Kirchhoff, that is, it was established 
that the gases and vapours were not all mixed up toge 
ther, but that the lightest such as hydrogen, magnesium, 
and sodium, were generally at top, and that, as the others 
were shot up from tune to time, and some of them more 
frequently than others, some of them were, as a rule, 
located tower down m the solar atmosphere than the 
others. 

"The eclipse of 1869 the Americans had all to them¬ 
selves, and splendid use they made of it It has bedn 
well said that the line of totalitywhich swept across the 
Vol. xl— No. 07s 


United States was one continuous observatory In this 
eclipse the halo of light outside the prominence-envelope 
was the subject of special mquuy, and now this was pho¬ 
tographed, as the prominences themselves had been in 
i860. At the same time that this was done it was esta¬ 
blished that there was some other substance lying even 
outside the hydrogen 

“ The eclipse of the next jear, 1870, was best seen in 
different parts of the Mediterranean The English 
Government, applied to by the Royal and Astronomical 
Societies, at once supplied the requisite funds and ships, 
and sent three parties, the United States Government 
sent an equal number, and the French one party, the 
Spanish and Italian astronomers observing locally 
Further facts were obtained of great value, but the 
weather was not good, and the true nature of the corona 
was not considered to be finally established Another 
appeal was therefore made to the Government in 1871 by 
the Presidents of the British Association, the Royal 
Society, and the Astronomical Society combined, to 
observe the cchpse of that year m India. The Govern¬ 
ment responded with a remarkable promptitude, granting 
everything that was required The Indian Government 
not only had strong parties of their own, but largely aided 
the observers sent out from England, and the French 
Government were again represented by the illustnous 
Janssen, who had made his exit from beleaguered Pans 
m a balloon to observe the phenomenon The Dutch 
Government bad an expedition in Java. The combina¬ 
tion of the results of the parties, most of whom had 
splendid weather, led to the following most important 
conclusions — 

“ First, the corona was now at last photographed, under 
nearly the same instrumental conditions, from three diffe 
rent places, and the exact similarity of the pictures proved 
beyond all doubt that part of the corona was a solar 
appendage The size of the Sun was enormously increased 
by this result. Secondly, evidence was obtained render 
ing it extremely probable that the light of the outer parts 
of the true solar corona, or coronal atmosphere, as Janssen 
proposed to call it, was stronger m the violet and ultra¬ 
violet parts of the spectrum than elsewhere Thirdly, it 
was proved that for some distance above the hydrogen 
envelope, as seen without an eclipse, less bright hydrogen 
existed The so-called chromosphere, therefore, was a 
layer of brighter hydrogen and other vapours Other 
results were obtained, but the above are those on which 
we wish to lay the greatest stress, for reasons we now pro¬ 
ceed to state 

“ bince the eclipse of 1871 the every-day observations of 
the bun and of his lower atmosphere (the chromosphere), 
which can be rendered visible by the spectroscope, have 
gone on with great vigour, especially m Italy A special 
study of the chromosphere has been made at the expense 
of the United btates Government, at an elevation of some 
9,000 feet, on the Rocky Mountains, and extensive 
laboratory researches have been undertaken with the 
view of enabling us to understand better the various 
phenomena observed We shall now only refer to the 
two latter branches of the work. Prof Young, on the 
Rocky Mountains, in the clear air at so great a height, 
saw that the chromosphere was much more complicated 
than it appears to those who observe in the plains. 
Among other things, he found that the vapour of the 
metal calcium, the principal characteristic lines of which 
require perfect atmospheric conditions to enable os to see 
them, was very often present along with magnesium, but 
his observation left it doubtful which vapour extended 
highest generally The laboratory experiments proved 
that, in the case of any one metal present in the Sun, the 
metal behaves fexactly the same in the bun’s atmosphere 
as it does when driven into vapour by the passage of the 
electric current between the carbon poles of an electric 
lamp. At the greatest distance from the poles the spec- 



NATURE 


\? cm . 14, 187$ 


trum of the vapour is the simplest (single-lined), in the 
core of the arc it is complex (many-llnea). Now, in the 
case of tome of the elements present in the Sun, we have 
a spectrum as complete as that we get in the core of the 
arc, in others only a Ine or two, so far as we know at 
present In fact, we have hydrogen and the metals of 
the alkalis and alkaline earths and the metals of the iron 
class with almost complete spectra on the one hand, and 
on the other only a few lines indicating the presence of 
such metals as zinc and lead 

“ Nor is this alL A most ditigent search has been made 
for metals of the tungsten, antimony, silver, and gold 
classes among the metals, and entirely without success 
Dealing, however, with the metals the record of which is 
most obvious in the solar spectrum, hydrogen, magne 
slum, calcium, sodium, and the metals of the iron group, 
the order wc have given is not only the order m which 
they would be met by a body entering into the solar 
atmosphere, but it is the order of the old atomic weights 
Further, although it is true that at present we do not 
khow much about the spectra of the stars, we do know 
that the stars with the simplest spectra are stars which 
only give clear indications of hydrogen, or hydrogen and 
magnesium, or hydrogen, magnesium, sodium, ana so on 
A star as it gets gradually older may apparently give us a 
spectrum belonging to a gradually increasing depth of 
the solar atmosphere as it exists at this moment 

“ So far wc have said nothing about metalloids , that is, 
those elementary bodies, such as oxygen, carbon, nitro¬ 
gen, sulphur, and the like, which make up more than half 
of the parts of our planet most easily got it Of metal 
loids in the chromosphere none have been detected, but 
a year ago a paper was presented to the Royal Society 
pointing out that their record would appear not to be 
entirely absent from the solar spectrum , in fact, that we 
have exactly such a record as we should expect if this 
large class of bodies existed in a comparatively cool part 
of the atmosphere at some height above the hotter lower 
strata. It was also shown that, granting this, we could 
explain the various classes of stars in the heavens by 
supposing that as a star got older and colder the metal 
loids were enabled to exist lower down m the atmosphere, 
and thus to change the character of the spectra of stars 
bright and hot Into that associated with those which are 
dim and possibly colder, until at last the metalloidal rain, 
so to speak, falling on the metals below, gives the mate¬ 
rial of a future crust. It will be seen, then, that the work 
since 1871 has been assuming more and more a chemical 
character, and associated with this are physical questions 
of the greatest interest, not only bearing on the kmetic 
theory of gases, but which may eventually help us to 
follow more intelligently than we can now the matter 
Of a nebula tlU it forms part of the cooled crust of a 
planet 

“ The present line of inquiry, then, is to determine the 
chemical nature of a section of the Sun’s atmosphere 
reaching from the photosphere to the extreme limit of the 
corona, some hundreds of thousands of miles away This 
with the old conditions of observation, would have been a 
hopeless task to accomplish But, side by side with the 
results to which we have drawn attention, new methods of 
investigation have been introduced, and among these the 
development of spectrum photography deserves first 
mention The spectrum of the corona can now be photo¬ 
graphed with the same ease as the prominences were 
photographed in i860, and if such photographs can be 
obtained, it is certain that the work of four minutes will 
in all probability be more valuable than laboratory work 
extending over as many years. But even spectrum photo¬ 
graphy would not have been applicable under the best 
ConditHms unless side by side with it an instrument 
had been introduced which is destined to effect 
a great revolution in astronomical observation In 
the Slderostkt ire have an instrument, suggested by 


Hooke and perfected by Foucault, which enables os to do 
away with telescope stands and their equatorial moon tings 
altogether This Is effected by moving a large, perfectly 
plain mirror in front of the object glass of a telescope, 
the telescope itself being horizontal and at rest This 
arrangement permits of spectroscopes and photographic 
apparatus being attached to the eye-piece end of the 
telescope of even greater dimensions than the telescope 
itself The special and novel method of attack to which 
Mr De la Rue referred as having been suggested to the 
Council of the Royal Society can now be guessed by our 
readers, and unless we have missed the mark altogether, 
it should now be seen that the work o! the proposed 
expedition of this year Is the fruit and crown of the work 
begun in i860 and earned on by the English and other 
cmlised Governments since that tune . . " 


We have little to add to the foregoing, except that it 
appears to us a sad thing, and little to the credit of the 
leaders of astronomy in England, that such strong argu¬ 
ments should have to be put forward at all in favour of 
eclipse observations. Every total eclipse of the Sum 
ought to be observed as a piece of the national business 
•with as great a regularity as the transit of the Moon over 
the meridian of Greenwich Nay, we may go further, 
and say with greater regularity, for we know something 
about the motion of the Moon, and we can predict her 
place with some accuracy, but he would be a bold man 
who would predict the shape and condition of the Sun's 
surroundings in the forthcoming echpse Practical men 
might possibly urge the greater utility of one land of 
observation, but a man of science who does this is to our 
nund not a true man of science at all 
Mr Hind has sent us the following most valuable in¬ 
formation regarding the actual conditions of observation, 
referring at somewhat greater length to Siam, whither 
English astronomers are minted by the King of Siam. 


“ Although the course of the central line m this eclipse 
is mainly a sea-track, yet m its passage from the Nicobar 
Islands, in the Bay of Bengal, to Siam, better opportuni¬ 
ties for the observation of totality will be afforded than are 
likely to be again offered before the close of the present 
century 

“ Adopting the elements of the Nautical Almanac , m 
which the place and hourly motions of the moon are 
derived from Hansen’s Tables, I find the following points 
upon the central lmc — 


Greenwich I/»sku4* 
Moan Tune Kau. 

H M S . , 

19 8 o 92 369 

19 14 o 94 20 a 

19 33 0 97 9 S 

19 36 o 98 99 

19 »8 30 99 *5 

19 3a 0 100 19 7 


V 10-4 

U 537 
is 27*3 

13 IS-9 


7 *i i 
$7 

63 38 
60 51 
59 if 
57 6 


“ If We lay down these points on the Admiralty Charts ef 
the Bay of Bengal and Province of Tenasserim (British 
Burmah), we find the central line passing a little north of 
Kaikul, in the Island of Camorta, Nicobars, and on 
making a direct calculation for Kaikul, totality is found to 
commence at ih. aim 38s. local mean time, and to 
continue 4m 27s., the sun being at an altitude of abc 
70° I take the position of Kaikul, 6h. 13m. 31s. E 1 
8° 11 8 N The central eclipse, passing from 1 
Nicobars, traverses Bentinck Island, where the n ‘ 
duration of totality is 4m 17s., and runs betln 

and Tenasserim, rather n-- ' 

to the latter By direct 6 
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Totality begins at Mergui at ah on 6s. local time 
Duration 4m 6s. 

Sun’s altitude 6i° 


'totality begins at Tenassenm at 2h. 2m 7s local time 
Duration 3m. 57s. 

Sun’s altitude 60° 


Nearly midway between the above places, or where a 
“ Conical Peak ” is marked on the Admiralty Chart, the 
total eclipse continues 4m 14s 
" Bangkok (Siam) will be found to he rather north of 
the central line The circumstances of the eclipse at this 
point are as follows (lone 6h 43m 6s. F , lat 13*42 5 N ) 
«The partial eclipse begins at oh 51m 6s meantime 
at Bangkok, 134° from the north point towards the west, 
and 168 0 from the vertex eastward, for dtrci l image the 
sun at an altitude of 76° The total eclipse begins at 
2h. 13m. 7s. and continues 3m 54s. the sun about 57° 
high, and the partial phase ends at 3L 33m 
“ The invitation extended to British and other astro 
nomers by the King of Siam to observe this interesting 
and important phenomenon within his dominions, maybe 
expected to bring together a number of competent ob¬ 
servers in the vicinity of Bangkok, and in selecting 
localities for astronomical stations, it must be very 
desirable to be enabled to form some idea of the extent 
of error to which the predicted track of the central line 
may be subject On this account I have made a further 
direct calculation for the Siamese capital, taking the 
moon’s position from the American Ephemera,'in which 
the Tables of Prof Peirce are employed With elements 
thus modified, the partial phase is found to commence at 
oh 50m 42s, or 24 seconds only earlier than by Hansen s 
Tables, totality begins at ah 13m. 32a, and continues 
3m 593. Generally I may remark that between the 
longitudes of the Nlcobars and Siam, the track of central 
line by the American Tables has about five minutes 
greater latitude than that given by Hansen’s Tables 
“ (For any point in Siam in the neighbourhood of Bang 
hole, the Grctnwtch time of commencement of the partial 
eclipse will be given closely by the following formula ■— 


0* W » 0 08471 -to urn] 1 + « 

/ = iSh. 55m. S.*J 


tin. I + [0.10430] roo. I col (£-171° ,0 1 1) 


of totality and track, with that of the present year at a 
point in the vicinity of Ccara, in the Brazils, the duration 
of total eclipse is 4m 44s with the sun at an altitude of 
76° ” 

We may conclude our article by stating that the obscr 
vations for which the Council of the Royal Society have 
obtained a promise of a grant in aid amounting to i,coo/ 
will be limited to photographing the spectra of the chromo 
sphere and coronal atmosphere 

For this purpose a sidcrostat has been placed at the 
disposal of the Royal Society, and another will be ready 
in time These instruments have been made by Messrs. 
Cooke and Sons, of York, who have in some respects, with 
their usual skill, improved upon Foucault’s model As an 
instance of international courtesy which must not be un 
recorded, we may state that M Levcmcr would have 
placed the original instrument devised by Foucault 
himself, and now at the Pans Observatory, at the dis 
posal of the Royal Society had it not been constructed 
sclely for the latitude of Pans 

Besides siderostats, it is proposed that equatoreals shall 
be sent out also, provided with apparatus for spectrum 
photography, quartz pnsms and lenses being generally 
employed 

The Secretary of State for India (Lord Salisbury), the 
Viceroy of India, and the Admiralty officials arc all hearty 
in their co operation It is hoped that Col Tennant and 
a strong staff of assistants will also be on the scene of 
action 

Although the time is short, then, we may fairly hope 
that good work will be done Of this we may be assured 
that whether the observers be many or few whether the 
weather be good or bad—and General Strachcy considers 
the chances all that can be wished for—the action of the 
Royal Society and of the Government will redound to 
the credit of English science, and a bright page may 
be added to the scientific annals of our time 


Editor 


The Greenwich mean time of beginning and ending of 
totality may be found from 


“ 583*.+ 


liras 


«6° 3*"t). 


“ In the above formulae L expresses the east longitude of 
the point from Greenwich, taken positive, / is its geo¬ 
centric latitude, and the quantities within the square 
brackets are logarithms. Upper sign for beginning of 
totality, lower sign for ending) 

“ It has been stated above that the eclipse of next April 
may probably be the most favourable for observation 
that can take place during the present century In the 
eclipse of 1878, July 29, the duration of totality is shorter, 
and the same u the case in the eclipses of 1882,1887, 
19007 &c In the eclipse of 1886, August 29, the only 
easily accessible and favourable station appears to be the 
Island of Grenada, in the West Indies, where the dura¬ 
tion of total eclipse is 3m. 15s, commencing at 7b 10m 
JLM local time, with the sun at an altitude of 20” , thence 
the course of the central line is over the North and South 
Atlantic Oceans, to a point on the African coast north of 
St. Philip de Bcsguela. In the echpie of 1892, April 26, 
she central line appears to have a sea-track through nearly 
its whole extent, if indeed it touches land at any point, 
which requites a more precise computation than [have 
yet nude to determine The eclipse of 1893, April 16, h j 
tMonlyondt&at dad compkrt flWrafaNy, aaregattstength 


COUNT RUMFORD'S COMPLFJTE WORKS 
The Complete Works of Count Rumfoui. (Published by 
the American Academy of Arts and Sciences) 

T HE American Academy of Arts and Sciences is 
doing good service and teaching the Old World a 
sound practical lesson by undertaking the publication of 
such a work as this, rhe question of what form should 
be given to the monument of a great man is often dis¬ 
cussed, and fairly admits of much debating, but when 
the benefactor of humanity whose memory is to be pre 
served is one who has done the high service of extending 
the boundaries of science, we may safely venture to affirm 
that whatever other monuments may bo greeted, the first 
should be a complete and carefully compiled record of all 
his researches. The demand for this arises from the 
manner in which the results of original scientific work 
are usually communicated to the world, 1 c m the form of 
papers read before learned societies or contributed to 
magazines, or published as pamphlets, and thus scattered 
far and wide and liable to be forgotten or even altogether 
lost Such a publication should precede all other forms 
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of memorial on the simple principle that strict justice 
should precede generosity The object being to per¬ 
petuate and honour the memory of such a man, the first 
step should be to do justice to bis memory, and this 
cannot be done unless his works are collected in an 
available and presentable form. The most perfect of 
monumental epitaphs is Sir Christopher Wren’s m St. 
Paul's Cathedral— 

“ Lector, si monomentum requins, circumtpice ’ 

A handsomely printed record of the life work of any 
original investigator might bear a similar inscription 
The justice of such an epitaph would be absolutely 
complete 

That Count Rumford himself took this view of the 
matter is evident from the fact that on recovering from 
the illness which in 1793-94 nearly finished bis career, be 
left Bavaria and came to London in September 1795 for 
the purpose of publishing a collection of these same 
essays which the American Academy have now re¬ 
printed, and tbit he left London jn 1802 when their 
publication was completed His narrow^scape from 
death had evidently suggested the necessity of losing no 
more time in thus doing justice to bis own memory 

But it is not every scientific investigator who finds an 
appreciative monarch, like the Elector of Bavaria, willing 
to reward so munificently the services of intellect, there 
are but few who can afford to indulge in the expensive 
luxury of printing books which the uneducated millions 
and the ill educated thousands arc equally incapable of 
appreciating The professional publisher is prohibited 
from undertaking such work, from the simple fact that 
much activity in that direction would land him in the 
Bankruptcy Court Here, then, is a clear demand for 
uncommercial effort, if the memory of great men is to be 
preserved and the full advantages of their labour are to be 
reaped by their fellow creatures. 

We should do well here in England by at once com 
mcncing a great national effort in this direction Local 
patriotism would be appropriately directed by starting 
the subscription for a republicatton fund m every town or 
village which has the honour of having given birth to a 
worthy worker in science , and our learned societies 
might carry out the work as the American Academy 
has done in this case Birmingham has done well in 
erecting the noble statue of Priestley that fitly decorates 
the approach to the Birmingham and Midland Institute, 
but the student who admires the sculptured presentation 
of the great philosopher performing his great experiment 
has considerable difficulty in finding the full original 
record of this scientific exploit How very interesting to 
the general student, either of science or of human nature, 
would be a complete collection of all the far scattered and 
diverse works of Priestley’s powerful and wide-grasping 
intellect I At present they are practically buried The 
same may be said of the majority of the inductive philo¬ 
sophers, from Horrocks, Gilbert, and Galileo, down to the 
name on the latest scientific obituary Such collections 
of the works of our great philosophers would be a worthy 
complement to the Royal Society’s invaluable index of 
scientific papers 

The following list of the subjects treated in the three 
volumes already published sufficiently indicates the variety 
of Branford's work — 


A Method of determining the Velocity of Projectiles; 
Experiments to determine the Force of fired Gunpowder j 
Experiments with Cannon, and Improvements in field 
Artillery, The Production of Air from Water, The 
Quantities of Moisture absorbed from the Air by various 
substances, The Propagation of Heat in Fluids, The 
Final Cause of the Saltness of the Sea, Chemical 
Affinity and Solution, and the Mechanical Principle of 
Animal Life, The Propagation of Heat in various sub¬ 
stances , The Source of the Heat which is excited by 
Friction , An Inquiry into the Weight ascribed to Heat, 
The Nature of Heat, and the Mode of its Communica¬ 
tion , Experimental Investigations concerning Heat, 
Reflections on Heat, Historical Review of the vanoua 
Experiments of the Author on the subject of Heat, 
Experiments and Observations on the Cooling of Liquid* 
m Vessels of Porcelain, gilded and not gilded, Account 
of a curious Phenomenon observed on the Glaciers of 
Chamoum, New I xpenments on the Temperature of 
Water at its Maximum Density, The Propagation of 
Heat in Liquids, Adhesion of the Particles of Water 
to each other, The slow Progress of the Spontaneous 
Mixture of Liquids , The Use of Steam as a vehicle for 
transporting Heat, The Means of increasing the Quan 
titles of Heat obtained in the Combustion of Fuel, De¬ 
scription of a New Boiler , The Use of the Heat of Steam 
m the making of Soap , Experiments on Wood and Char¬ 
coal , Heat developed in the Combustion and in the Con 
densation of Vapours , The Capacity for Heat of various 
Liquids , The Structure of Wood, &c , Chimney Fire¬ 
places , the Management of Fire, and the Economy of 
Fuel, rhe Construction of Kitchen Fireplaces and 
Kitchen Utensils, The various Processes of Cookery, 
and Proposals for improving that most useful art, The 
Management of Fires in closed Fireplaces 
One remarkable feature of Count Rumford’s papers is 
their simplicity and clearness. They are all readable, to 
the least initiated in scientific technicalities There la no 
pedantry, no vain display of unnecessary formula:, but, 
on the contrary, every page displays the clear and purely 
scientific intellect of the writer It matters not whether 
he is discussing the proper shape of a saucepan lid, 
the flavouring properties of a red hemng, or the 
deepest mysteries of molecular force, whether he describes 
his method of eating a plate of hot pudding, or of reor¬ 
ganising and commanding the Bavarian army—the same 
thoroughness and simplicity of pure inductive and deduc¬ 
tive reasoning prevails. He seems to have been incapable 
of thinking of any subject other than systematically and 
scientifically, and to this fixed habit of mind bis mar¬ 
vellous success m the solution of the most difficult social 
and military problems is clearly traceable Hu last effort, 
the essay on “ The Nature and Effects of Order,” upon 
which he laboured so long during the last years of hi* 
fading life, and which the feebleness of his over-tired 
intellect prevented him from finishing, was apparently 
intended as a vindication of hi* peculiarly strict and 
systematic method of doing everything, which was so 
miserably misunderstood by bis eulogist Cuvier, his in¬ 
tensely French wife, and the Frenchmen by whom he 
surrounded and ridiculed during his latter days. To do 
such work as Rumford achieved, and do it all so coolly 
without any sentimental flourishes, without drams, or flags, 
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or processions, or trumpet*, or inaugurations, was to them 
%uite incomprehensible, and hence their misrepresenta 
tion of his work and character, when they tell us that he 
looked upon mankind merely as objects of experiment, 
and not with any philanthropic feeling, and that “ 1] ne 
s’agissait que de nourrir les ouvners assez bien pour 
entretenir cher eux la force musculaire des membres 
Those portions of his essays in which he describes the 
work done at the “ House of Industry” in Munich utterly 
refute these mistaken views of Rumfotd’s character 

I have read nothing more humiliating in reference to 
the still remaining magnitude of popular ignorance of the 
merest rudiments of physical science than some of these 
essays. Take as an example this passage on page 177 of 
▼bL it. “ The waste of fuel in culinary processes, which 
arises from making fluids boil unnecessarily, or when 
nothing more would be necessary than to keep them 
boiling hot, is enormous I have no doubt but that 
much more than half the fuel used in all our kitchens, 
public and private, in the whole world, is wasted precisely 
in this manner” Again, he tells all the world that 
" nothing is so ill judged as most of those attempts that 
are so frequently made by ignorant projectors to force the 
same fire to perform different sen tees at the same time 
The heat generated in the combustion of fuel is a given 
quantity and the more dneetly it is applied to the object 
on which it is employed so much the better, for less of it 
Will escape or be lost on the way, and what is taken 
away on one side for a particular purpose can produce no 
effect whatever on the other side where it is not” 

These, and quite a multitude of similarly simple and 
obvious applications of the elementary laws of heat, were 
not only expounded but practically applied by Rumford 
eighty or ninety years ago, and we arc still blunder 
ing on and blindly violating them I very laundry is 
still filled with the steam of wastefully boiling coppers, 
and almost every saucepan in the United Kingdom and 
elsewhere is wastefully used for the unnecessary distillation 
of water, not one cook in 500 knowing that water is no 
hotter when it boils violently than when it “ simmers “gently 
Nine tenths of the ranges exhibited at the last 1 xhibition 
of South Kensington were constructed m direct violation of 
the simple and obvious principles above stated, md our 
Ironmongers still persist m miking “kitcheners," “ ranges, 
$c, with the fire m the middle, the oven on one side, and 
a boiler on the other, or even with ovens on both sides , 
instead of placing the fire on one side, the oven next, and 
boiler beyond, to utilise residual heat In most of our 
best English houses a range capable of cooking for 1 
dinner party of thirty 01 forty people is kept going to 
supply water for a tumbler of toddy, although Rumford 
demonstrated again and again the vast economy and con 
venlence of having several fires in every establishment 
where the demands for cooking are variable, and his 
essays give descriptions and drawings of how these fires 
should be arranged. 

It must be remembered that Rumford was no mere 
theoretical writer or lecturer, but he practically carried 
out on large and small scale every principle he expounds 
He cooked for thousands and tens of thousands in his 
military kitchens, his House of Industry, in private bouses, 
at the Foundling Hospital m London, at public institu 
tions m Dublin, Edinburgh, &c , *and in these practical 
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demonstrations weighed his fuel, registered its consump 
tion, and published the results 

Thus, at the foundling Hospital he roasted 112 lbs of 
beef with 22 lbs. of coal, the residual heat from the 
roaster going on to the boiler In the public latched at 
Munich, where his arrangements were fully earned out, 
he frequently—as certified by the Colonel and Councillor 
of War—prepared the ordinary hot dinner for one thou 
sand persons, and “ the expense for fuel has not amounted 
to quite twelve kreutzers ” (less than 4^/, or one fiftieth 
of a farthing for each person) It must be remembered, 
m reference to this, that Rumford’s soup requires five 
hours boiling, or rather heating at the boiling point 

I have little doubt that the mented failure of all the 
recent competitors for the Society of Arts' prize was due 
to the absence of scientific knowledge, and of that syste 
matic inductive method of proceeding by the aid of which 
Rumford wedded theory to practice, and brought forth 
such important results. His researches on the “ Propa 
gation of Heat in Fluids,’ upon which our present know 
ledge of the phenomena of the convection of heat is mainly 
founded, were suggested by burning his mouth with a 
spoonful of thick rice soup and were further elaborated 
m order to determine the best matcrnl for soldiers’ 
clothing His celebrated demonstration of the immate 
nality of heat was in like manner a result of cannon 
boring 1 very essay in these three volumes supply 
similar illustrations of the action and reaction of theorj 
and practice upon each other, and their mutual develop 
ment thereby 

One of the most curious and least known of his spccu 
latne efforts is that upon “the mechanical principle of 
animal lift” They bear upon many of the molecular 
speculations now occupying so much attention, and are 
sufficiently interesting to demand full quotation of the 
following essential paragraphs — 

“ Suppose an open vessel as a common glass tumbler, 
for instance—containing a piece of money, a small pebblt, 
or any other small solid opaque body, to be filled with water 
and exposed in a window, or elsewhere, to the action of 
the sun’s rays. As a ray of light cannot fail to generate 
heat when nnd where it is stopped or absorbed, the rays 
which, entering the water and passing through it, impinge 
against the small solid opaque body at the bottom of the 
vessel and are there absorbed , must necessarily generate 
a certain quantity of heat, a part of which will penetrate 
into the interior parts of the solid, and a part of it will 
be communicated to those colder particles of the water 
which repose on its surface 

“ Let us suppose the quantity of heat so communicated 
to one of the integrant particles of the water to be so 
small that its effect in diminishing the specific gravity 
of the particle is but just sufficient to cause it to mo\u 
upwards in the mass of the liquid with the very smallest 
degree of velocity that would-be perceptible to our organs 
of sight were the particle in motion large enough to be 
visible This would be at the rate of about one hundi edth 
part of an inch in a second 

“ This velocity, though it appears to beslow in the cx 
treme when we compare it with those motions that we 
perceive among various bodies by which wc are sur¬ 
rounded, yet we shall be surprised when wc find what 
a rapid succession of events it is capable of producing 

“ If we suppose the diameter of the integrant particles 
or molecules of water to be one millionth part of an inch 
(and it is highly probable that they are even less), m that 
case it Is most certain that an individual particle, moving 
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in a quiescent part of that fluid with the velocity in ques¬ 
tion, would run through a space equal to ten thousand 
times the length of its diameter tn one second, and con 
sequently would come into contact with at least stx hun¬ 
dred thousand different particle* of water in that time. 

“ Hence it appears how inconceivably short the time 
must be that an individual particle, m motion, of any 
fluid can remain m contact with any other individual 
particle, not in motion, against which it strikes in its pro¬ 
gress, however slow that progress may appear to us to be 
through die quiescent mass of the fluid! 

‘ Supposing tho contact to last as long as the moving 
particle employs in passing through a space equal to the 
length of its diameter—which is evidently all that is 
possible, and more than Is probable—then, in the case 
just stated, the contact could not last longer than 
Tciinr part of a second 1 This is the time which the 
cannon bullet, flying with its greatest velocity (that of 
i,600 ft. per second), would employ m advancing two 
inches 

“ If the cannon bullet be a nine pounder, its diameter 
will be four inches, and if it move with a velocity of 1,600 
feet in a second, it will pass through a space just equal to 
4,800 times the length of its diameter in one second. But 
we have seen that a particle of water moving 100th of 
an inch in a second actually passes through a space 
equal to 10000 times the length of its diameter in that 
time Hence it appears that the velocity with which the 
moving body quits the spau it occupies is more than 
twice as great m the particle of water as in the cannon 
bullet 1" 

1 -un sorry that space does not permit further quotation 
of this essay, in which the author goes on to show thi t 
inequality of fluid temperature is one of the leading phe. 
nomcna of animal life that respiration raises the heat in 
01 e pait, while insensible perspiration cools another , 
thit stimulation of all kinds is accompanied with dis 
t irbancc of temperature and the consequent motion of 
particles, which he regards as the hfe of fluids. 

Of course it is not supposed that Rumford, by these 
ingenious speculations, supplies any mechanical solution 
o r the mystery of conscious vitality, but his suggestions 
hat c the merit of showing that a vast amount of mole 
cular activity is a demonstrable result of simple well 
known facts He obtains this activity without invoking 
the aid of thise profound assumptions in which the 
brilliant imaginations of modern mathematicians so 
luxuriously revel when they reason upon the vibrations, 
pyiations, See., of the component particles of interatomic 
atmospheres 

In spite of all the progress we have made in physical 
science, these essays, written for the most part during the 
last century, contain a great deal that is stiU suggestive 
and worthy of thoughtful reading both by popular 
students and experts m physical and social science 
This is especially the case in the essay on “ The Propaga¬ 
tion of Heat in Fluids,” reprinted in voh L of this work. 
Many of the conclusions and speculations arc now de 
monstrably erroneous, but some of the suggestions—more 
particularly those in chap 111. on the Chemical Action of 
Light—are worthy of far more attention and investigation 
than they have yet received. They are avowedly very 
bold, but the author tells us frankly that their temerity 
“ has not been entirely without design , ” that “ philoso¬ 
phers may be enticed and they may be provoked to action,* 
and that he has “ endeavoured to use both these methods," 
even with conscious imprudence, for the purpose of ex¬ 


citing them to further investigation of the subjects fqy 
which he has such “ passionate fondness.” 

It will be well if the republication of thesp essay* 
contribute to the fulfilment of Rumford’s enthusiastic 
wishes. W. Mattiku Williams 


THE SILKWORM COCOON 
Le Cocon de Sou Iltstoire de ses transformations , 
description des races civiltsies et mstiques, production 
et distribution qlographtques, maladies des vers a sou , 
physiologic du cocon et du fil du soie Deuxiimc 
Edition (Pans J Rothschild, 1875 ) 

W E have received an advance copy of M £ 
Duseigncur KldbePs monograph, “Le Cocon de 
Soic,” dated for 1875, the get up of which is calculated at 
once to arrest attention and excite'interest The 348 
quarto pages of clearly pnnted letterpress containing his 
information, admirably arranged in methodic form, are 
accompanied by thirty seven plates executed in photo-typo¬ 
graphy, and a map of the world j indicating the localities 
where silkworms arc cultivated Twenty-eight of the 
plates are devoted to.the illustration of the different types 
of cocoons from different countries, of which as many as 
195 arc figured from photographs. 

Such a work was, he says, quite impossible twenty 
years ago, and it is only in consequence of diseases that 
it is possible now Each district pnded itself on the silk 
it produced, and did not trouble to know what other 
countries were doing, until the enfeeblement of some and 
the destruction of other types by disease compelled 
growers to seek fresh types from a distance, and thus 
accumulated the information which M Duscigneur 
Kldbcr has compiled and presented in this attractive 
form Many of the types he thinks will probably not be 
again met with in cultivation, and it is only through 
noticing and recording facts as they came under his notice 
during a series of years that his information has been 
obtained. Looking to the past, he finds that from 1700 
the years of disease were 1703,1720, 1750, 1787, but the 
chroniclers give no intimation of the character of the 
disease. In 1810 the “plague” was described by M 
Paroletti The affected worm exhibited small spots all 
over its body, which were gangrenous, and appeared to be 
caused by the same disease now known as “ Muscard ine. ” 

Among the practical points noticed in the first section 
of the work are the following That the red or black mul¬ 
berry produces more vigorous worms than the white, that 
| the old notion of selecting bright-coloured cocoons for 
breeding has given place to the belief that dull yellow are 
the best, that the practice of limiting the time of copula¬ 
tion of moths is injurious, that while the worms are making 
their cocoons, the ventilation of the buildings, too often 
neglected, is even more important than warmth. The 
symptoms of the disease known as Pebnne are detailed, 
but its cause seems to be not known. That its recurrence 
coincides with unusually wet and cold seasons is esta¬ 
blished, but whether it results from a parasitic vegetation 
whose germs are carried m the air is soil a subject for 
experiment When the external indications axe wdl 
m a rked , the silk reservoir is found much diminished in 
volume The spots which appear on the skin continue 
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through successive moultingi j the feet become atrophied 
if the worm dies, the body dries up without putrefaction, 
if it lives on to metamorphosis the moth shows all the 
characters of hydropsy. 

fei Duseigneur-Kldber has paid much attention to the 
method of work performed by the worms in the construc¬ 
tion of their cocoons. A healthy worm (in disease they 
act irregularly) selects a suitable spot for its operations, 
where there is space for its whole body to move about, 
supporting itself generally by its two last feet only 
Having carefully arranged from twig to twig the outline 
of its work, its movements quicken, and at the end of 
three hours the first outer layers of its nest are complete, 
and the sphere of operations is then limited. At the end 
of five or si* hours the exact form of the cocoon is mdi 
cated, still remaining diaphanous and rarely coloured 
yellow bo far it is easy to watch the worm at work, and 
it is seen that it holds itself m a semicircle or curved like 
an S After a little more work the cocoon loses its trans¬ 
parency, and begins to be coloured The author, however, 
by methodically cutting into cocoons continued his obser 
vations, and found that the worms never stopped to repair 
the damages thus caused, but going on uninterruptedly, 
the layers formed within the cut layer rapidly covered the 
aperture. Remaining attached by its hind legs, a worm 
forms its layers in the shape of an 8, changing its position 
from time to time, generally moving but a short distance, 
though sometimes turning completely round and continu 
ing on the opposite side of the cocoon He calculates that, 
varying according to race, there are from thirty to forty 
different layers in a cocoon, and the time occupied in 
its construction is from threc-and a half to four days. 
Whatever may be the condition of the outer layers, the 
innermost coat formed is of the finest thread, and the end 
towards which the head is turned is the tcndcrest, thus 
providing a soft and elastic cradle for its metamorphosis 

The book is especially intended for practical purposes, 
and contains information as to the outward appearance 
that may guide a dealer in purchasing cocoons, a special 
chapter being given to each kind of defect Not only 
double cocoons, but cocoons in which three or even four 
worms have worked together, are mentioned 

In the enumeration of silk rearing districts, besides the 
well-known localities of France, Italy, the Austrian Em¬ 
pire, China, and Japan, the folio wing less known arc 
among those mentioned —California, Mexico, Guatemala, 
Fern, Brazil, Chth, the Argentine Republic, Algeria, and 
Armenia. In South America especially increased atten 
tion is being paid to silk production, and it gives promise 
of becoming a very important industry 


OUR BOOK SHELF 

The Straits qf Malacca, Indo-Chma, and China, or, Ten 
years 1 Travels, Adventures, and Residence Abroad. 
By J. Thomson, F R.G S Illustrated. (London 
* Sampson Low and Co, 1875) 

Mu. Thomson’s sojourn in the countries with which 
This book is concerned seems to have extended from 
186a onward, during which tone he evidently had 
plenty of leisure to visit various places on the south-east 
and east of Asia, extending from Penang to Pekin. We 
am heartily recommend his modest work to anyone 


wishing to obtain a fair idea of the social life, scenery, 
and productions of the districts which he visited, and in 
which he usually sojourned for some time, including the 
Malay Peninsula, Siam, Cambodiaj Hong Kong, Amoy, 
Pekin, and other coast towns of China. He also sailed a 
considerable distance into the intenor of China, up the 
Yang-tse-Kiang, and made a short walking tour into the 
intenor of Formosa. Mr Thomson put his eyes, his 
ears, and his camera (for he is an accomplished photo¬ 
grapher) to excellent use, so that we do not know any 
wont of the sue that conveys a jus ter and fuller idea of 
the maimers and customs of the various peoples whom 
he visited Mr Thomson makes no pretension to have 
travelled in the interests of science, but only to be a 
photographer and an observer of the ways of men Never 
theless, throughout the work occasional jottings are in 
troduccd that may be of interest to the botanist and 
geologist Among the very first pans he hazards some 
conjectures as to the cause of the love of bnlliant 
colours among tropical men, birds, and flowers, which 
are evidence of some observation and thought “ Per¬ 
haps,” he says, “ our men of science might be able to 
tell us whether the heat of the oriental sun develops in 
flowering plants a craving for the absorption of certain 
colours of the solar spectrum, and for the reflection of 
others, whether, Indeed, the electric affinities of plants 
in this way arc affected by temperature Can we, in the 
same way, account for the brilliant plumage of tropical 
birds, in which homogeneous red, yellow, and blue are 
very conspicuous, and also for the liking which uncultured 
Eastern races show for the reds, blues, and yellows ’ 

Mr Thomson gives some very interesting information 
about the Chinese, whom he found wherever he went, 
mingling as managers or factors in the life of every place, 
always bent on making money, and generally succeeding 
He seems to have studied their ways intimately, and 
gives some very curious facts with regard to the powerful 
associations, or guilds, into which they band themselves 
everywhere His visit to Siam, and the account„of his 
intercourse with the King and other uignitanes, will bo 
found entertaining as well as informing 
One of the most valuable chapters in the book, cer¬ 
tainly the most interesting to archeologists and ethnolo 
gists, is Mr Thomson’s account of his visit, in 1866, to 
the magnificent rums in Cambodia, probably the grand 
est, if not the most interesting rums in the world. The 
illustrations to this part of the work will give the reader 
a fair idea of the nature of these rums, their colossal and 
beautiful architecture, and their wonderful sculpture, 
giving evidence of a vigorous and high cnnlsation, the 
lapse or obliteration of which is one of the strangest 
events in the history of the world. Wc have much to 
learn yet about the history of these rums and of the 
people of which they are almost the only remains. “ A 
richer field for research, Mr Thomson rightly says, “ has 
never been laid open to those who take an interest in the 
great building races of the East, than that revealed 
by the discovery of the magnificent remains which the 
ancient Cambodians have left behind them ” We may 
expect the French, who are the dominant European race 
in this quarter, to add considerably to our knowledge 
of these remains, and to clear up the mystery which lies 
around them Indeed, the late unfortunate Lieut Gamier, 
in his “ Travels in indo-China,” has both with pen and 
pencil shed much new light on the subject 
To those who don’t know much about Formosa and 
its strange inhabitants, savage and senu-emlised, Mr 
Thomson's account of his tour in the island will be found 
of considerable interest Appended is a list of the Di¬ 
urnal Lepidoptera of Siam, collected by Mr Thomson, 
and named by Mr H W. Bates, F L.S Altogether the 
book is a thoroughly creditable and, we believe, credible 
one, full of the most Interesting information, and valu- 
able (or tbe considerable insight it gives into the life ok 
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tfaeie Eastern Asiatics The wood engravings, upwards 
ot sixty, from the author’s photographs and sketches, 
add much to the value of the volume 


LETTERS TO THE EDITOR 

\ The Editor does not hold himself responsible for opinions expressed 
by bis correspondents Neither can he undertake to return, 
or to correspond vsstk the writers of, rejected manuscripts 
No notice is taken 0) anonymous communications ] 

«r- Hoffmeyer’s Weather Charts 
I iiavk the honour to inform you that the issue of Capt 
Hoffmeyer’s daily chart* of the weather from 63" E to 6o° W 
longitude, and from 30“ to 75° N latitude, for the three month* 
of hist winter, are now complete (See Nature of June 25, 

Capt. Iloffmeyer U anxious to know what chance there Is of 
his being able to continue the publication. The number of 
copies already sold of the existing charts has not been sufficient 
to cover the expenses of production 

At the same time this Ollice has found that the rate of sub 
scnption (1 is per quarter) which it charges has fallen short of 
the cost, carnage, and postage of the existing charts 

I have therefore to request any gentlemen who are willing to 
subscribe to a future issue of the charts to send in their names to 
me as soon as convenient The rate of subscription will be at 
least 1 2s 6 d per quarter, and must necessarily be higher if the 
original cost of the charts at Copenhagen is raised above the 
price first named, viz., 4 francs per month 

Meteorological Office, Jan 12 Koiikri H Scoti 


A New Bird of Paradise from the Island of Walgeou, 
near New Guinea 

1 1 oi to-day from Ternate the skins (S and 9 ) of a llird of 
Paradise from Waigeou, which came through natives into the 
hands of Mr van Mounhtnbroek there, who recognised it to lie an 
undescribed species. lie proposes to call it l)iphyllotles Gust 
helmi 11 , because no Bird of Paradise has yet been named after 
the King of the Netherlands, under whose sceptre the greater part 
of the region stands, where Birds of Paradise occur It is known 
that two species from Australia are named respectively after the 
Queen of Great Britain and the Prince Consort, that three are 
named after naturalists, and that the others have names accor¬ 
ding to their external features. This new bird is highly inter¬ 
esting, because it stands in a conspicuous way between Dtphyl 
lodes spectosa and Ctcmnurus regius, but more allied to the 
former, and at the same time bearing some characters of Diphjl 
lodes respubltca, therefore linking these species together m a 
similar way as it doe* Paraduea ra^tana (one of D’Alberti’s dis¬ 
coveries) with P san^tunea, apoda and manor I shall soon send 
(in the name of Mr von M ) the description of the new bird to 
the Zoological Society of London, and intend to publish 
a coloured figure as soon as pottle But knowing the lively 
interest English ornithologists take in new discoveries in the 
group of the Paradueota, I thought it advisable to give a short 
notice in your journal beforehand A B Mkyir 

Dresden, Jan. 9 


Chappell’* “ History of Music ’ 

In a review of my “ History of Music,” In Naturf, voL xL 
p. 1*3, your musical cntic takes me to task for having cau¬ 
tioned English readers against certain new theories which are to 
be found in the works of the late I J Fctis and in the 
“ Tonempfindungen “ of Prof Helmholtz. I think those cau¬ 
tions very necessary, and perhaps, when your critic has studied 
the subjoct, he may think so too , but in the meantime he bows 
down before such names, and cautions me that if Fetis were 
alive be “ would not be in my shoes for a trifle ’’ 

I should rather object to change shoes with the critic, but I 
may remind him that he seems to have forgotten his obligations 
to the readers of Nature. However diffident as to bis qualifi¬ 
cation to controvert me, and therefore hoping for a second Fdtls 
to anse, it wa » at least his duty to test each of ns by the autho¬ 


rities which we quote, and to inform your readers of the result. 
He must know that two such opposite accounts cannot both be 
true, and therefore either the one or the other is not trustworthy. 
Fit is and I differ toio coelo, even to the scales. I had supposed 
that s few of the extracts which I have adduced from Fttli l own 
works would have spoken for themselves and have cocvinosd 
anyone who professes critical knowledge that Fdtis was s pre¬ 
tender, and that he was unable to understand the Greek treatises 
which he had before him. Your reviewer, however, is far too 
staunch-headed to be convinced, even though Fdtls assumes to 
correct Anstoxenus in Greek, and Josephus in Hebrew 

My own conviction is unchanged by the second, third, and 
fourth volumes of Fdtis’s History I find the same system of 
charging error upon others when he alone is in fault, and the 
same inability to understand the books before him. For instance, 
he had Kosegarten’s translation of El Farabi’s treatise on Persian, 
Greek, and Arab music, written at the beginning of th* tenth 
century, but he could not discover from it that the Persians h*d 
then no thirds of tones in their scales. Neither did he find out 
that the Arabs had then emancipated themselves from the Graak 
minor scales, and had an excellent two-octave major scale, with 
perfect thirds in it, and a major seventh. It differed from ours, 
but rather for the better These two points are most important 
in history, for in them we trace the comparative civilisation from 
which those nations have declined 

As to Helmholtz’s new musical theories, your reviewer com- 
plains that I have described his book as “hasty,” when “it is 
the result of eight years’ labour ” I think ill considered conclu 
sions may, in polite terms, be described as “ hasty ’ Secondly, 
that I have said, “Some very'necessary experiments, such as 
those upon harmonics, were omitted ” lam quite of that opinion, 
for I differ with him ss to the existence of “ over tones,” and I 
adduce proof that harmonics are snbsojucnt to the principal notes, 
and not simultaneous. 

My arguments are before the world, and I have foond them 
supported by othrrs, including two of the very highest authorities. 
Until they can be rebutted, I have nothing to withdraw, but 
hive much to add to them 

The “ Tonempfindungen ’ la not a book which requires more 
than ordinary intellect to understand , therefore such deep sub¬ 
mission as that of your critic is not necessary When Helm 
holtz informs his readers that thirty three consonant vibrations 
between B and C cause the dissonance of that interval, he Is hie 
rally telling them that white is black , and yet this cntic would 
have us believe him Wn Chai fell 

Strafford I^xlge, Oatland* Park, Surrey 


Origin of Bright Colouring in Animals 

Those who are moderately well acquainted with Mr Darwin’s 
wntingi are not likely to feel that Mr Muiphy’s criticisms (vol 
xu n 148) upon them require any answer; but as many of your 
readers are probably not so well acquainted- with these writings 
as they ought to be, I shall bnefly expound the points raised 

1 Mr Murphy himself admin that coloration may be as 
“vanable within the limits of the same species” as is “any 
other part of the organism ” In view of this fact, then, why is 
there any more difficulty in the way of our accepting sexual 
selection as a vera causa, than there is in the way of our accept¬ 
ing natural selection as such ? Moreover, we must remember 
that animals have probably a much keener sense than we have 
of differences in form and colour among individuals of their own 
species. 

3 Ornamental colouring is, as a rule, confined to the male, 
because, in Mr Darwin's words, “ the mole* of almost all ani¬ 
mals have stronger passions than the females." I wonder that 
anyone can have read tha “ Descent of Man,” and afterwards 
have asked the question to which this is the answer Compare 
especially pp. 231,322 (and edition). 

3. I do not know on what "evidence” Mr. Mnrphy relies to 
“ prove that the female is passive,” in the sense of not exerting 
" any choice or power of selection whateverbut I am quite 
sure that it must be something very great, if it is to neutralise 
the vast body of facts which Darwin adduces on the other side 
for surely no one can doubt that “the elaborate manner in 
which the male birds and other «nim«i T display their charms 
before the female," is one of the strongest arguments ws could 
desire to have “ in favour of the belief that the admira, 

or are excited by, the ornaments and colours displayed Mors 
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thop.’ (JM p S41) Mr Murphy’s assertion that hu view of 
the am u “ certainly rapportcd by the very general fact of tlie 
■fe&s fighting for the posoessiom of the females,’ makes igainat 
hi* aimunent if we consider another “very general fact*via., 
that there i* a tort of inverts proportion between pugnacity and 
coloration. For an answer to the next paragraph, compare 
“Detcent of Man," pp 215 and 226. 

I do not know that I can quite agree even with your cone 
tbondeat a dosing paragraph. If we can imagine such a state 
of thing* at a colony of women left entirely to themselves, I 
think It it at least open to question whether tnelr “ love of dress 
and ornament would not begin to decline 

A DisciPLK of Darwin 

“Ring Blackbird > 

Tnd bird about which your correspondent C, M Inglcby 
inquire* is figured in most works 011 Ornithology as the 
Ring Ousel— » a local, not uncommon but generally exceed 
ingly shy bird. Through the lste severe weather however, 
and for a few days after the thaw, a cock bird has been a daily 
snd very Interesting visitor on my lawn They are generally 
found on commons and in the ne ghbourhood of ret red copses, 
end are only driven by stress of weather so near houses 
Bregner, Bournemouth, Jan 9 Hermsy C*ul 

[Another correspondent, K B Doveton writes to the same 
effect, but states hu belief that the king Ousel is only a summer 
visitant with us, its winter habitat being Southern Europe and 
Africa.—E d ] 


THE NFW WESTCRN CHINA rXPLDIUON 
VKT F are glad to learn that the Western China Expe 
V * dition which left Rangoon in the middle of last 
month to reopen the old trade route between Upper 
Burmah and Yunan, as wc intimated a fortnight ago, has 
an efficient scientific staff attached to it CoL Horace 
Browne is the commander of the expedition, and Mr 
Ney Elias, Gold Medallist of the Royal Geographical 
Society and Assistant Political Resident at the Court of 
Mandalay, is the topographer Dr John Anderson, 
Director of the Imperial Museum at Calcutta, who was 
recalled from leive in England for the purpose has been 
appointed medical officer ami) naturalist, and takes with 
him (our collectors—two zoological and two botanical 

The expedition was provided at Calcutta with an 
efficient guard of fifteen bikh soldiers, picked men from 
the fort, and two native doctors At Rangoon they were 
to be joined by an Attachd pf the Bntish Embassy at 
Pekin, and a Chinese interpreter Another of the Pekin 
Attaches, with an interpreter and guard, is to be de¬ 
spatched from Shanghai into the interior of China to meet 
them. These Attaches will be of the greatest use in keep¬ 
ing the expedition right as regards their intercourse with 
the Chinese officials. Dr Anderson takes with him a 
fine photographic apparatus, which he will use himself 
A considerable sum has been laid out in presents for the 
chiefs and other personages expected to be met with during 
the route for the Viceroy of Yunan, two fine horses and 
a pair of kangaroo-hounds have been selected, and a large 
number of other appropriate objects. 

The expedition is expected to be able to make its way 
from the upper waters of the Irawaddy to those of the 
Yangtse-Kiang in the course of a few months, and will 
descend the latter rtver to the sea-coast of China. The 
Chinese Government has given every facility in the way 
of passports, so that there is every prospect of a success¬ 
ful result. 


THE ACCLIMATISATION OF SALMON IN 
t OTAGO 

* A RENEWED attempt is now being made to accli- 
«Use the Bntish salmon (Salma solar) in New 
Zeala nd . The preliminary stages of the necessary opera 
Cons have been carried out In Scotland, under the per¬ 


sonal direction of Mr liucldand, one of her Majesty s 
inspectors of salmon fisheries, and the ship, the Jtmaru, 
containing the precious freight, has sailed from the River 
Clyde, and is now, it is to be hoped, a far way on her 
voyage 

What has been done is as follows —A quarter of a 
million of eggs have been taken from large, living salmon 
captured expressly for the purpose These ova have been 
treated on what may be called the ‘ piscicultunl plan,’ 
that is, the eggs have been forcibly extruded from the 
fish m a vessel filled with water by me ins of gentle pres 
sure applied to the abdomen, from which they fall quite 
easily , after the ova are washed they arc carefully lmpreg 
nated with the unit of the male fish, and arc then ready 
to be laid down on the hatching boxes On the present 
occasion the eggs were brought from Perthshire, where 
they were obtained, chiefly from tributaries of the nvers 
Forth and Tay, to Glasgow, in order to undergo the pro 
ccss of packing for their long voyage It is gratifying to 
know thit only a very smill portion of the eggs were 
spoiled while undergoing the process of bem^ fecundated 
1 he plan adopted on the present occasi >11 uas to pack 
the ova on trays of perforated zinc, on which had been 
placed a thin lajer of well washed moss The trajs con 
taming the precious ova were then arranged in 1 sc ics of 
boxes, each of them a foot cube these boxes will be 
earned to their destination in a cab 11 expre sly built for 
them, paved with ice to the depth of about two feet, and 
having walls of ice three feet in thickness A stratum 
of the same matenal is inserted between each box so that 
the eggs during the passage of the 7 imam, which may 
take a hundred days will be kept at a very low tempera 
ture. Great pains have been taken in the packing of the 
eggs, and also as regards the disposition of the boxes in 
the ice-house, which will be hermetically sealed, and 
not be broken open till the ship is in port It is m 1m 
portant circumstance in favour of this expenment that 
the eggs selected were all taken from fish which, judg¬ 
ing by their dimensions,would be of considerable weight, 
not a few of them must have weighed over twenty five 
pounds They were rot in the least injured during the 

f irocess of compulsory deprivation of their eggs and milt, 
mt when restored to the water went off quite lively, and 
as if they had enjoyed the process of artificial spawning 
The ship is expected to reach her destination, Bluff 
Harbour, New Zealand, about the end of March, at 
which date all the salmon eggs which she carries would, 
in the natural state, have become living hsh, and indeed, 
be a week or two old The Timiru as the time ap¬ 
proaches for her arrival in New Zealand, will be anxiously 
watched for, and it is to be hoped that all the future 
stages of this important expenment will be as carefully 
gone about ind as successfully accomplished as the 
initiatory operations. 

The development of the ova whilst the ship is on her 
voyage will be largely prevented by the very low tem 
perature which must result from the enormous quantity 
of ice that is in use How far the rivers of New Zealand, 
seeing that upon the amval of the eggs they will be at 
an autumnal temperature, may be suited for the npening 
of the fish, has yet to be determined We sincerely hope 
all the conditions will be favourable to the hatching and 
growth of the salmon It will prove a singularly interest 
mg task to trace the history of £>almo solar, so to say, 
from its creation, and to watch its progress from one 
stage of its life to another We anticipate in the process 
the correction of many errors which nave crept into the 
details of its natural history, so far as we know It at 
present 

The physical conditions of New Zealand hare been 
depicted as being very similar to those of the old 
country, the resemblance will appear still more striking 
to emigrants when they see the finest fish of the old 
country leaping in its nvers. 



210 


NATURE 


\Jto 14 , 187 $ 


ON THE EXISTENCE OF THE FALLOW 
DEER IN ENGLAND DURING PLEISTO 
CENE TIMES 

TV/f R. SCLATER'S translation of Dr Jeitteles’ essay 
XVI on the geographical distribution of the Fallow 
Deer in present ana in past tune (Nature, voL xi p. 71), 
and the careful criticism which it has called forth on the 
part of Mr Hoyd Dawkins (loc cit p. 112), have renewed 
in my mind a conviction which I formed some years ago, 
namely, that Cervus brownn and Cervus aama are iden 
tical, and that under the former title the fact of the 
existence of the Fallow Deer in England during the Pleis 
tocene period lies in some degree obscured 
The interest which, doubtless, Dr Jeitteles’ essay has 
excited induces me to believe the present to be a fitting 



1 I —Typo of Cr mt t/vnmi 

visible in the former the third tync (d) is present on the 
antenor a»pect, while in the latter it is altogether absent 
With this exception the antlers of the two spec es are 
most closely allied and PL xvu tig 4 corresponds 
almost exactly with PI xviiu Fig 5, the third of the series 
of antlers selected by Prof Blasius as typical of Cervus 
damn. To the objection that the development of the 
third anterior l\ne may have been an accident, it may be 
answered that it is to be found in none of the endless 
variations of form assumed by the antlers of the Fallow 
Deer, and that it is presented also by a far more ancient 
cervine species from the crag of Norwich " 

It is therefore clear that in its possession of the third 
tyne (d) is centred, according to Mr Boyd Dawkins, the 
Clacton Deer’s sole right to be considered specifically dis- 
tinct from the common Fallow Deer The accompanying 
drawings (Figs. 1—4) will, I think, be found to show the 
insufficiency of this character Fig 2 represents a horn 
of the wild Fallow Deer from Greece, Fig 3 that of a 


occasion to endeavour to demonstrate the probability of 
this conviction In his original description of Cervus 
brownn (Quart GeoL Joum. 1868, p 514), Mr Boyd 
Dawkins thus writes — 

“ The antlers of Cervus brownn are totally unlike those 
of any existing species excepting Cervus dama, to which 
they approach so closely that the type-specimen was con 
sidered by Dr Falconer to belong to the latter The 
basal half, indeed, so strongly resembles the correspond 
mg portion of that of Cervus aama that it would be almost 
impossible to differentiate fragments from which the 
coronal portion had been broken array But the resem¬ 
blance ends at the second tyne (c) If the series of 
antlers of Cervus browrni be compared with those of the 
Fallow Deer which have been reproduced from Prof 
Blasius’s valuable work, there is this important difference 



wild Fallow Deer from Sardinia. In both of these speci¬ 
mens the third tyne [d) will be seen to be latgely aeve 
loped These horns are selected from a considerable 
series brought to me by my brother, Mr Basil Brooke, 
direct from Greece and Sardinia, and in none of the other 
specimens is this tyne developed, but in all the anterior 
aspect of the horn resembles ordinary specimens of 
the horns of Cervus dama, such as those reproduced by 
Mr Boyd Dawkins from Prof Blaster's work. Fig 4 
illustrates still further the instability of the foundation 
upon which is based the specific separation of Cervus 
browrni 1 he horn here figured belonged to a deer which 
lived and died in one of my own parks. The third tyne 
(< 0 , so distinctly shown in the figure, was produced but 
once m the course of the animal's lifetime, neither its com-' 
pamon horn nor those which preceded or succeeded it 
showing the smallest trace of it 
It may be remarked that the tyne d in the type of 
Cervus brownn (Fig 1) stands at a lower level in relation 
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to the greatest palmation of the horns, than is the case In 
„ the other three specimens. The explanation of this dis- 
f’crepancy is very simple The former represents (as its 
own characters and a comparison of it with the re¬ 
mainder of the fragments with the species found at 
Clacton readily prove) a young animal, probably a buck 
of four years of age, whilst the other figures represent the 
horns of adult animals. In the immature Clacton Deer 



Fid 3 Rig! t Horn of Wild Sardln nn Fallow Deer 
causing a corresponding defect m another, may be seen 
in all large collections of deers’ horns, indeed, in my own 
collection I find the horn of a young fallow buck, m wh ch 
the characters specially alluded to m the type of Cert us 
brovrmi are shown in a still more marked degree 
These facts appear to me fully to justify the re¬ 
jection of Ctrvus brtrwmi as a species distmet from 
Ctrvus damn , and therefore to warrant the belief in the 
existence of this species in England dunag Pleistocene 
times. Whether the Fallow Deer became extinct in 


the force expended in producing the abnormal tyne d 
well nigh exhausted the supply at the command of a 
system fully occupied with the production of things more 
needful, namely, materials for the vigorous increase and 
consolidation of flesh and bone Hence the long, attc 
nu&ted palm, which probably ended very much in the 
manner in which Mr Boyd Dawkins has restored it 
Analogous instances oi excess of growth in one direction, 



F 4. —Right Horn of Park T II w Dccr 
Northern Europe before the advent of Prehistor c man 
or whether it continued to exist in these islands even at 
the commencement of the Roman occupation are quci 
tions which strike me as altogether beside tint of the 
truth of the “ ancient belief” to which Mr Boyd Dawkins 
shows such Arm allegiance In either case, the species 
may have been reintroduced by the Romans, a people 
whose magnificently lavish expenditure upon luxury and 
pleasure despised bounds 

Victor Brooke 


HELMHOLTZ ON THE USE AND ABUSE OF 
THE DEDUCTIVE METHOD IN PHYSICAL 
SCIENCE* 

\\TE have still to speak of his attack on the authors of 
vv this book with regard to the emission theory of 
light They say that such a theory is not to be justified 
unless a light-corpuscle has been actually seen and inves¬ 
tigated. In this demand Mr Ztillner detects “ an impos 
sibUity which is not simply physical, but even logical, and 
which it is easy to expose. In fact, if the sensation of 
light is produced only when the corpuscles come in con 
tact with our nerves, it is obviously impossible to have any 
oeulsur perception of such a corpuscle before it has 
touched or affected our nerves of sight.* And then this 
remark is followed by declamation about gross blunders 
* Coodadtd Grow p. iji * 


in logic, absolute nonsense, and so on And in fact, there 
is absolute nonsense here, only the nonsense does not 
lie in what the English writers have said, but in the inter 

S station which their opponent has put upon their words. 

oes a man who believes himself so superior to h s 
antagonists in the firmness of bis grasp of the principles 
of the theory of knowledge, still need to have it explained 
to him that to see an object means according to the eim 
sion theory, to receive m the eye, and to to feel, the 
corpuscles of light that rebound from the object m ques 
tion ? But, this being so, there is no logical impossibility, 
and nothing inconsistent with the premises of the theory, 
in the supposition that a light corpuscle at rest and the 
corpuscles are at rest as soon as they are absorbed by 
dark bodies—may throw off other corpuscles that impinge 
on it, and so may become for these a centre of radiation, 
which will be visible as the radiant point Whther such 
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a process can be brought under observation, and how this 
is to be effected, are, of course, questions which, on the 
argument of the Engbsh authors, fell to be answered by 
those who undertake the direct proof of the existence of 
the corpuscles. And whatever opinion one may form of 
the stringency and fitness of this demand, it involves no 
logical contradiction, which is the very point on which the 
argument must turn if Mr Zttllner is to make good his 

I will mention one other objection of similar scientific 
value, because it refers to Sir W Thomson, though not to 
a passage of this book. The point in question is whether 
it is possible for organic germs to be present in meteoric 
stones, and so to be conveyed to worlds which have 
become cool In his introductory address to the British 
Association at Edinburgh, in the autumn of 1871 Sir W 
Thomson characterised this view as “ not unscientific." 
Here, too, if an error has been committed, I must profess 
myself a sharer in it I had, in fact, indicated the same 
view as a possible explanation of the transmission of 
organisms through interstellar spaces at a somewhat 
earlier date than Sir W Thomson—in a lecture which was 
delivered at Heidelberg and at Cologne in the spring of 
the same year, but is still unpublished. If anyone chooses 
to regard this hypothesis as highly or even as extremely 
improbable, I have nothing to object But if failure 
attends all our efforts to obtain a generation of organisms 
from lifeless matter, it seems to me a thoroughly correct 
scientific procedure to inquire whether there has ever been 
an origination of life, or whether it is not as old as matter, 
and whether its germs, borne from one world to another, 
have not been developed wherever they have found a 
favourable soil The physical reasons alleged by Mr 
Zflllner against the view in question are of very little 
weight He points to the heating of the meteoric stones, 
and adds (p 26) “ Thus, even if we suppose that when 
the parent body was shattered, the meteoric stone covered 
with organisms escaped with a whole skin, and did not 
share the general rise of temperature, it was still necessary 
for it to pass through the terrestrial atmosphere before it 
could discharge its organisms to people the earth.” 

Now, m the first place, we know from oft repeated 
observations that of the huger meteoric stones only the 
very surface is heated m passing through the atmosphere, 
the inner portions remaining cold, or even very cold 
All germs, therefore, that happened to be in cracks of the 
stone would be protected from combustion in our atmo¬ 
sphere But even germs lying on the surface would 
doubtless, when they entered the very highest and most 
attenuated strata of the earths atmosphere, be blown 
away by the powerful current of the air long before the 
stone reached the denser parts of the gaseous mass, 
where the compression becomes great enough to generate 
considerable warmth. And on the other hand, with 
regard to the collision of two worlds as assumed by 
Thomson, the first consequences of such an event would 
be violent mechanical motions, while heat would be gene¬ 
rated only m proportion as these motions were destroyed 
by friction. We do not know if this wouM last for hours, 
or days, or weeks The fragments, therefore, projected 
in the hrst instant with planetary velocity might escape 
without any development of heat I do not even think it 
impossible that a stone, or swarm of stones, flying 
through lofty strata of the atmosphere of a world might 
catch up and sweep along a quantity of air containing 
unburnt germs 

I have already said that I should not yet be willing to 
put forth all these possibilities as probabilities They 
are only questions the existence and range of which must 
be kept in view, so that if opportunity oner* they may be 
solved by actual observation or by inferences from such. 

Mr Zollner then ascends to the two follow mg propo¬ 
sitions — 

"That scientific investigators in the present day 
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attach such extraordinary importance to tnducttv* proef 
of gentratio aqutvoca, is the clearest mark of their lade 
of familiarity with the first principles of the theory of 
knowing 0 

And again 

" In like manner the hypothesis of gtntraEo aqutvoca 
expresses . nothing else than the condition for the 
conceivableness of nature in accordance with the law of 
causality " 

Here we have the genuine metaphysician In view of 
a presumed necessity of thought, he looks down with an 
air of superiority on those who labour to investigate the 
facts Has it already been forgotten how much mischief 
this procedure wrought in earlier stages of the deve¬ 
lopment of the sciences ? And what is the logical basis 
of this lofty standpoint? The correct alternative is 
clearly this — 

“ Either organic life began to exist at some particular 
time, or it has existed from all eternity " 

Mr Zbllner simply omits the second of these alterna¬ 
tives, or thinks that he has set it aside by a passing 
reference brought in shortly before to certain physical 
considerations which are not m the least decisive Ac¬ 
cordingly his conclusion, which affirms the first of the 
alternatives above stated, is either not proved at alL or 
proved only by the aid of a minor resting on physical 
arguments (and, for that matter, inadequate physical 
arguments) The conclusion, therefore, u not in any 
sense, as Mr Zollnef believes, a proposition of logical 
necessity, but at most an uncertain inference from physi¬ 
cal considerations. 

This is what Mr ZOlluer has to object to the authors 
of this handbook in the sphere of scientific questions.* 
Mr Zollner 1 * book contains a great number of other 
accusations of precisely the same value directed against 
other scientific investigators, with the same confidence 
in his own infallibility and the same rash haste m pass¬ 
ing judgment on the intellectual and moral qualities of 
his antagonist. Another opportunity will present itself 
for the discussion of another part of these cases If I 
may draw by anticipation a moral interesting to us m the 
present connection, I would say that no theoretical argu¬ 
ments can present to the attentive and judicious reader a 
stronger and more eloquent justification of the stnet dis¬ 
cipline of the inductive method, the loyal adhesion to 
facts which has made science great, than is supplied by 
the practical example of the consequences of the oppo 
Site, would be deductive, or speculative method given in 
ZtilLner’s book, and this all the more that Mr ZSllner 
is beyond question a man of talent and knowledge, who 
did most promising work before he fell into metaphysics, 
and even now shows acuteness and the faculty of inven¬ 
tion whenever he is limited to the field of the actual, tg, 
in the construction of optical instruments and the devising 
of optical methods 

NEW ZEALAND PLANTS SUITABLE FOR 
PAPER MAKING 

'T'HE utilisation of waste materials for paper making is 
A a subject upon which a great deal has been said and 
still remains to be said and done. In every country waste 
vegetable matter which contains fibre in anything bVr 
suitable proportions is sure to attract much attention. 
The subject has been handled in various works, directly 
or indirectly, m this country as well as on the Continent, 
and with regard to Australian plants suitable for paper¬ 
making, Baron Mueller, of Melbourne, issued a lengthy 
treatise in connection with a senes of specimens of paper 
actually made from the plants enumerated and 
in the Pans Exhibition of 1867 We have now before < 
us a paper by Mr T. Kirk, F L.S, of Wellington, op 
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ume Indigenous materials of New Zealand suitable for 
the manufacture of paper The plants enumerated occur 
in greSt abundance indifferent parts of the colony, and, it 
is said, are being yearly destroyed to an enormous extent 
by the progress of settlement Most of the plants alluded 
to in this paper belong to the endogenous group, Liliaceae 
and Cyperaceas being the chief natural orders. In the 


commended, both on account of the quantity of fibre con 
tained in their leaves, as well as for the abundance with 
which the plants grow A Solandn , the Tree-flax of the 
colonists, is a plant with numerous radical leaves, from 
one to two feet long, thickly clothed at the base with shaggy 
silky hairs, and containing a quantity of good fibre It is 
abundant on lofty trees and rocks throughout the colony, 
resembling m the distance the nest of some large bird 
“ Hundreds of tons" of this plant, it is said, "are de¬ 
stroyed on every acre of forest-land cleared in the North 
Island’ 

A Battksu and A Cunninqkamtt, both of which have a 
similar habit to the first named species, but with narrower 
and much longer leaves, sometimes from three tu six feet in 
length, produce a superior fibre The first is found in 
great abundance in wooded places near the sea, and the 
latter is common on trees and rocks Both arc abundant 
in the North Island, "but their southern distribution is 
uncertain " 

A species of Astelia, known as the Kauri Grass, and 
called by Mr Kirk A trtneruia, is said to be ‘ the most 
abundant of all the species, occasionally forming the chief 
pan of the undergrowth in the northern forests up to 
3,000 ft., and so dense that it is often difficult to force 
one s way amongst the interlaced leaves, which are from 
three to eight feet long and of a palergreen tinge than either 
of the preceding It could be procured by hundreds of tons, 
and as, like other species, it is found in situations not 
adapted for ordinary cultivated crops, a permanent supply 
might be fairly calculated upon h xpenence has shown 
that it may be cut yearly 

In the allied genus Cordyline, which is composed of 
shrubby or small palm like trees, the Ti, or cabbage tree 
(C australis ), is the most important It attains the great 
cst height of any of the New Zealand species, averaging 
from ten to twenty or even thirty feet, and producing a 
trunk usually from ten to eighteen inches in diameter, 
but sometimes even three feet across The plant is 
very abundant in many districts, and the leaves contain 
a very large quantity of fibre C Bankstt, a smaller 
growing species, with a trunk from five to ten feet high, 
produces a fibre of superior quality, but less abundant, 
the plant, however, is very plentiful on the margins of 
forests, gullies, &c, all over the North Island, and m 
the northern parts of the South Island 

That the leaves of the Cordylmes are suitable for 
paper making there can be no doubt. In appearance, 
when dry, they very much resemble the so-called palmetto 
leaves which have recently been brought into this country 
from America for the purpose of competing with esparto 
These palmetto leaves are those of one or more species 
of Chamanrops, perhaps C serrulata, which is known in 
some puts of the Southern States as the Saw Palmetto. 
The leaves of Cordyline australis are not altogether un 
known in Europe as a paper material, for it appears that 
shme years since a quantity was sent to England from 
New Zealand specially for trial, and were made into paper 
at arfiin in Yorkshire at that tune the leaves were highly 
^recommended for the manufacture of a superior kind of 
paper A leaf somewhat similar, but generally of softer 
texture, is that ofthe genus Frey cmetia. F Bankstt, known 
as the New Zealand Saw Pine, is abundant in most woods, 
and it is said that the leaves might be procured by thou 
sands of ton* Gakma eetifdU, which* is abundant m 


both islands and capable of being procured m’almost un¬ 
limited quantity, u recommended for the manufacture of 
coarse paper The Gahnias are a group of tall growing, 
coarse, rigid cyperaceous plants, with long, harsh, cutting 
leaves, from which fact the plants are known in some 
parts of the colony as “cutting grasses.” The genus is dis¬ 
tributed through New Zealand, Australia, Tasmania, the 
Malayan and Pacific Island* 

The large order Composite, containing as it does such 
a variety of plants, from trees down to shrubs and herbs, 
might be expected to include many whose woolly foliage 
would prove useful for paper making The genus Cel 
misia, however, is the only one mentioned in the paper 
under consideration, the species are perennial bulbs, 
with radical, rosulate, simple leaves, mostly covered with 
a white or buff-coloured tomentum, which gives them a 
leathery texture, and hence ti% plants are called Leather 
plants, or Cotton-gras* The commonest species m the 
islands is C longtfolia, which ascends to an elevation of 
5,500 feet, and vanes much in height, length,and breadth 
of leaves, as well as in general robustness. C verbaset- 
folta is a fine species, with broad coriaceous leaves averag¬ 
ing from four to eight inches long, but, according to Mr 
Kirk, growing sometimes to a length of two feet C cona* 
cea is likewise an abundant species, with thick leaves from 
ten to eighteen inches long, and from half an inch to two- 
and a half inches broad, covered on their upper surface 
with matted silvery hairs, and on the other with thick 
silvery tomentum. These leaves are said to make a good 
paper material, it is certain that when dry they are veiy 
tough, and the natives make them into strong and durable 
cloaks 

The plants here enumerated are only a few of those 
considered likely to prove valuable in the colony for 
paper material, they are selected because of their being 
little or perhaps not at all known for economic uses 
Such well known plants as the New Zealand Flax {Pkor 
tntum tenax) are passed by with a simple mention of the 
fact that a company has recently been formed in Auck 
land, specially ior utilising its fibre in the manufacture of 
paper * 

While on the subject it may not be quite out of place to 
mention, m reference to the notice on the use of Ztxanta 
aquatua, in Nature, vol xi p 33, that several of the 
North American daily papers,as the New York Tribune, 
Montreal Caselte, &c., are printed on paper made 
entirely from this plant, and that the promoters of its 
use m England propose to bring it to this country in the 
form of half stuff, to save expense of freight 

John R. Jackson 


A FRENCH OFFICIAL ACCOUNT OF THE 
ORIGIN OF THE ROYAL SOCIETY 
\\ 7 L find in the first volume of the ‘ Memoirs of the 
vv French Academy ” a few curious details relating 
to this subject which may be of some interest to our 
reader* We translate the text 1 erbaitm, with the addi¬ 
tion of a few explanatory remarks These details were 
originally published in Latin, by the first perpetual secre¬ 
tary of the Academy, and may therefore be considered 
as official 

“ Full fifty years had elapsed (in 1666) since the learned 
men who lived in Pans began to meet at the abode of 
Father Mersenne, who was the friend of the most learned 
men in Europe, and was pleased to be the centre of their 
mutual visit** MM Gassendi, Descartes, Hobbes, 
Roberval, Pascal (father and son), Blondel, and some 
others met at this place (dote to the Place Rovale, in a 
convent) The assemblies were more regularly held at 
M de Montmort’s, Master of Request m Parliament (and 

• Either Htneoac «w Use httiaute Mod of Docvut, «nd bu phOow- 
phicel propSfMdut It ni not deemed prudent bjr the wnt«r to mention 
Deeceitw* Mine, except M coupled with other* 
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editor of Gasseacfi’i works*), and afterwards at 
Tnevenot s.f A few foreign visitors to Pans were pre¬ 
sent at these meetings. It u possible that these 

Puis assemblies have given birth fo several Academies 
in the rest of Europe However, it is certain that the 
English gentlemen who created the Royal Society had 
travelled in France, and had visited at Montraort’i and 
Thevenot’s. 

"When they were agam in England they held meetings 
at Oxford, ana kept on practising the exercises to which 
they had been accustomed in France. The rule of 
Cromwell was beneficial to tfiese meetings These 
Enghsh gentlemen, secretly attached to their legitimate 
lord, ana unwilling to take any part in public affairs, 
were very glad to find an occupation which would give 
them an opportunity of living far from London without 
being suspected by the Protector The Society remained 
in this state up to the time when Charles II, having re¬ 
sumed the kingly office, brought it to London, con 
finned it by tus regal power, and gave it privileges So 
Charles II rewarded the sciences which had lent an easy 
pretext for keeping the faith towards him ” 

The narrative explains that the creation of the Royal 
Society was an example given to Louis XIV for esta 
blishing his Academy of Sciences 


THE TRANi. 1 T OF VENUS 

S INCE our last notice of the Transit observations, a 
letter, dated Mauntlus, Dec 10, has been received 
by the Astronomer Royal from Lord Lindsay, containing 
a detailed account of the results he obtained Besides, a 
bnef statement of the observations of Mr Meldrum, the 
Director of the Government Observatory, Mauritius, 
has appeared in the Times, with news from other ob¬ 
servers, which, with its comments upon them, we repro¬ 
duce m a condensed form. 

Mr Meldrum, with a perfect telescope of six inches 
aperture, by Cooke, of York, has been fortunate enough 
to obtain an observation of the ingress, although both 
Lord Lindsay and the German party were prevented from 
doing this by the cloudy state of the sky But, although 
Mr Meldrum obtained the two interior contacts, clouds 
and haze were at intervals passing over the sun, which, 
in fact, was obscured during the greater part of the 
transit. At times, beautiful definitions of the planet were 
noted, especially soon after the first ulterior contact. 
Then there was a long period of obscuration, after which, 
most fortunately, the sun shone out for the second interior 
contact. Only the first extenor contact was lost, the sun 
not appearing at all until 6h 16m. A few minutes before 
the last extenor contact the sun was agam obscured, and 
when the clouds passed away the transit was over 
Lord Lindsay states that his expedition has been in a 
great measure successful The morning of the 9th was 
cloudy before sunrise, and for a short tune afterwards 
The first external and first internal contacts were missed 
from this cause, the sun was not seen until ih. 2m. after 
the first external contact, when it came out fer a few 
minutes, when photographs and measures were obtained. 
It was not till 8 A.u (local mean time) that it became 
fairly fine, and resumed so with small periods of cloud 
obscuration until the end of the transit Lord Lindsay 
took 371 plates, out of which number, perhaps, no will 
be of value. One of his photographs shows the second 
internal contact beautifully 

iWfth the heliometer, Mr^G ill obta ined^ five complete 
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of the sun ancf Venus, besides nme measures of cusps and 
two separate determinations of the diame t er of Venus 
near the end of the transit Dr Copeland obtained, wftji 
the sue inch equatorial and Airy double-image micrometer, 
fifteen measures of least distance of Venus from the sun’s 
limb, and ten measures of cusps. Dr Copeland also 
observed the last internal and external contacts with this 
instrument The last internal contact was observed with 
the four inch equatorial and the polarising eye-piece aj 
Mr Gill He also observed the last external contact with 
the hcliometer Both Dr Copeland and Mr Gill agree 
that the contacts of Venus and the sun are remarkably 
similar to those seen in the model They also agree that 
any phenomena which could be classed under the head 
“ black drop " took place and disappeared within a period 
of five seconds AU the photographic exposures are auto¬ 
matically registered on the chronograph by a method 
which gives the actual duration of the exposure. The 
heliometer observations were also registered there Dr 
Copeland observed by eye and ear, all other observa¬ 
tions (photographic and heliometnc) also observed by 
eye ana ear as a check on the chronograph. The German 
expedition under Dr Low got the third and fourth con¬ 
tacts, with three complete sets of heliometric measures. 

With regard to the operations of the party sent out by 
the Government of Holland to Reunion, the further infor¬ 
mation shows that there, as at Mauritius, the ingress was 
missed altogether, in consequence of the bad weather 
The second interior contact at egress was observed both 
by Dr Oudemans and Dr boeters, not the least trace of 
the black drop being observed Only nineteen plates could 
be exposed, and of these only two or three are considered 
of value The observations with the heliometer were more 
successful The party, instead of measuring the distance 
of the planet from the sun’s edge along 1 radius, had cal 
culated beforehand, for each ten minutes, the direction of 
the most favourable chord for determining the relative 
parallax of Venus , two sets of eight measures of this land 
were recorded 

Some observations made at Colombo by Mr George 
Wall, and communicated to the Ceylon Times , are of 
great interest, as here is again recorded an exact repro¬ 
duction of the appearance observed by Chappe d’Auteroche 
in 1769 On this the Times remarks that it is clear that 
science will lose much from an incomplete discussion of 
all the observations made in 1761 and 17(19 On this 
subject wc also draw attention to the following letter 
which we have received from Mr E W l’nngle, dated 
Manantoddi, Wynaad, Dec 13 — 

I moke no apology for sending you a short account of the late 
transit as seen by me in Wynaad especially as I feel some sur¬ 
prise at the difference between the expected and actual phe- 
nomen a. 

Owing to non receipt of instruments from England, I had to 
fall back on a small 24" refractor by Cooke, of York, the defi 
nition of which is superb, even with a power of 53—that used 
on the occasion 

“ My station was on a hill mne miles from Manantoddi about 
800 above that place and 3,600' above sea level 

" The morning of the 9th was simply perfect j not a breath of 
air, and not a cloud, with the exception of a wisp or two of 
cirrus that the sun soon shook oft 

11 The plateau beneath was wrapped in the fleecy mantle that 
proved so disastrous to the eclipse observers of 1871, but this I 
could afford to despise from my more lofty station. 

"I missed first external contact, and watched anxiously lor the 
internal contact When the planet was about half immersed, the 
entire disc became visible, for the portion external to the sol ar 
surface was surrounded by a fine silvery ring like a minute corona. 
This observation was verified by my brother, and the pheno¬ 
menon was again visible at emersion. 

'• ‘ As first internal contact approached I looked canftUly for the 
* black drop,’ but, to my °*tonnhmnil the horns of the 
grew nearer and nearer, and at last seemed to Me into the lint 
portion of the before-mentioned silvery ring, without my seeing 
the smallest vestige of the far-famed ‘drop,’ or any apparent 
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elongation of the limb of the planet Had it existed to the ex 
teat OT one hundredth of the diameter of Venus, 1 am confident 
I should have aeen it 

"At last external contact I fancied that the limb of the atm at 
point of contact wai broken more rapidly than it ihoald be, but 
If there wax a 'bead it waa a very minute one 

"At tint internal contact, in spite of the low altitude of the 
tun, the definition of the perimeters of both it and the planet 
waa excellent, but at latt internal contact, owing to the great 
heat and a strong land breeze, there was some amount of at mo 
spheric interference. 

" The time of the transit was taken with an ordinary watch, a 
good goer, and I hope to be able to fix the position of the station 
before long, although such observations here must of course bo 
of very secondary consideration 

" During the transit I tried to obtain absorption bands from the 
atmosphere of the planet, but failed, owing to insufficient power 
and the difficulty of keeping the slit of the stellar spectroscope 
used, on the planet, with altazimuth motion. 

“ I may mention that on the evening of the 9th there was a fair 
display of parhelia, just at sanset The sky was then covered 
with delicate bonds of cinocumulus." 


ON THE AGE OT AMERICAN STONE IMPIJu- 
MENIS, OR “ INDIAN RTL1CS" 

'T'HE interest connected with the various forms of 
* ordinary stone implements, of which arrow heads 
are by far the most abundant form, is greatly lessened 
by the fact that nothing connected with their discovery 
bears upon the question of the date of their origin We 
know about the date of the introduction of iron, by 
European visitors to our country, and therefore about 
the time of the abandonment of stone implements and 
weapons by the Red men , but concerning the time of the 
commencement of the use of stone here m the States wc 
are almost wholly in the dark 

Having, dunng the past three years, bad unusually 
favourable opportunities for collecting the various types 
of rebel from a locality extraordinarily nch in them, we 
have endeavoured to learn something concerning the date 
of their origin by studying them tn masse and m situ, as 
in this manner they at least suggest probabilities, which 
isolated specimens, gathered from numerous and distant 
localities, would never do During the past three years 
we have gathered and carefully examined, as they were 
taken from the soil, over nine thousand stone implements, 
embracing fully nineteen twentieths of the forms described 
by Mr John Evans in his “Ancient Stone Implements of 
Great Britain,” and some twenty forms of weapons and 
household implements not mentioned in his work. 

The result of the examination of this enormous collection 
of specimens on the spot where they were found, has been 
to convince us that the ruder forms, usually of slaty rock 
and other minerals softer than flint, arc older, as a rule, 
than the beautiful jasper specimens found immediately 
above them No such conclusions could be arrived at 
from merely examining these same specimens in a cabinet, 
and if these ruder and more elaborate forms were inti 
mately associated in the soil, it would be difficult to 
dissociate them , but taking the history of the discov ry 
of each specimen separately, we find that just in pro 
portion aa these relics are rude in manufacture and 
primitive in type, they art more deeply embedded in the 
ml. We have never met with a jasper (flint) arrow-head 
in or below an undisturbed stratum of sand or gravel, and 
we have but seldom met with a rude implement of the 
general character of European drift implements on the 
surface of the groundfiand when such specimens did 
occur, there were generally some indications of unusually 
deep disturbance of the surface of the ground Indeed, 
it is in feet just what it should be in theory, te, the older 
forms are found alone, and at considerable depths below 
the surface, the newer and latest types found only at the 
Surface, except when in graves, and asso ci ated with these 


a few specimens of the more archaic forms, just as we 
now in our own tunc see, in some isolated localities, 
Household implements still in use, that, as a rule, have 
been discarded for better forms for more than a century 
We repeat, that the conclusions arrived at by us we claim 
to be warranted by the fact of their applying to the collec¬ 
tion of over nine thousand specimens gathered by us 
from a limited locality, and examined at the time of their 
discovery with special reference to the relationship the 
rude and elaborate forms bore to each other 

The belief here expressed with reference to the rela 
tionship of rude and elaborate relics is in accord with the 
division of the Stone Age into a Paleolithic and a Neo¬ 
lithic era , inasmuch as no indication of a polish has been 
found on any of the rude relics gathered by us, and 
polished celts and grooved axes with well ground blades, 
or edges, occur only on the surface or in graves It may 
be well to state here that by the phrase “ on the surface " 
we mean on or in the soil that is now in cultivation 
Relics that are upturned by the plough are considered as 
being “on the surface,’’—beneath the surface being the 
stratum underlying the cultivated soil, and so beyond the 
reach of the ploughshare 

When and how the Atlantic coast of North America 
became peopled by the Red men cannot be determined 
by these same relics, but that that event should have 
been comparatively recent, and that such rude relics as we 
now find deeply embedded in the earth, and the magnifi¬ 
cently wrought agate and jasper spears, and polished 
porphyry and hematic celts, should have been in use at 
the same time and by the same people, is simply mere 
dible We cannot now go into tne full details of all the 
points of interest connected with our discoveries, but 
offer with confidence to students of American archeology 
this fact, that the paleolithic relics arc immensely older 
than the elaborately worked surface found forms. This 
fact, we believe, is a powerful support to the theory (if. 
indeed, it needs further demonstration) of the gradual 
development of man from the condition we call savagery 
Charles C Abbojti 

Prospect Hill, Trenton, N J , U S A. 


NOTES 

The invitation add rated by the king of Siam to the Royal 
and the Astronomical Societies ought to be gratifying to scien 
Ufic men in more ways than one , it u one more evidence of the 
spread of a respect for science, and of an idea, however vague of 
it* high nine. The letters amount, indeed, as the Times re 
marks, to the offer of a large subsidy on the part of the King, 
and are no empty compliment They indicate <n the clearest 
manner the effect which the steady prosemtion of inhumes by 
the most civilised is having in the less emlucd countries, an 
effect of an important kind, which it would be difficult to arrive 
at in any other peaceful way The following » the text of the 
king s letter to the Astronomical Society 1— ‘ The Royal Palace, 
Bangkok, Oct 9, 1874.—My dear air, I have much pleasure in 
informing you that I have received the commands of his Majesty 
to request you to inform the Royal Astronomical Society that if 
it will appoint men of science to observe the total eclipse of 
April next, his Majesty will.be happy to consider them as his pri¬ 
vate guests during their visit, and will take on himself their 
entertainment and provide them with transport for themselves and 
their instruments from Bangkok to the station selected by them 
and back again, and will erect such temporary buildings as ore 
required for them and their assistants. A communication to this 
effect will be mode by hts Excellency the Minister for Foreign 
Adairs to the Acting British Consul-General here, but as this 
will be slow In reaching the gentleman interested, his Majesty 
1 has commanded me to address this note to you to communicate 
! it to tb* Society aa soon as poaaMe. I shall he moat happy to 
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receive any communication from the Secretary of the Society 
named , and if any gentlemen propose to avail themselves of his 
Majesty s invitation, I should wish to receive particulars of the 
probable number of the party or parties, of the station or stations 
proposed, and the foundations required for instruments—a plan, 
in fact, for each intended observatory, that I may submit then 
for his Majesty s orders. You may state that our topographer, 
Capt Loftus, and other officers who, as surveyors, are accus¬ 
tomed to precise observations, will be happy to assist if desired, 
and hli Majesty will willingly release them from their other 
duties for this purpose With the assurance of my high esteem, 
believe me, my dear sir, your most faithful friend, lluasHA 
KARawongse, II b M Private Secretary 

Thu great solar eclipse of 1868 was visible in Siam, os the 
1875 eclipse will be. The then reigning Siamese king bad not 
invited any European astronomer, but the 1 rench Government 
sent an expedition, who located themselves in Malacca for the 
purpose of taking spectroscopic observations The King of 
Sum, who professed to be an astronomer, came with a royal 
train and a large army to observe the sun and perhaps the sun 
observers. The observations were very successful indeed, but 
the French astronomers hod located themselves on marshy land 
and were almost all attacked by fever, of which they were cared 
only on their return to France Such was not the case, how ever, 
with their royal guest, who was also attacked, and died a few 
months afterwords. 

A tklkgkam, dated Hong Kong, January 9, states that the 
Challenger has left that place in continuation of her cruise 

We are informed that a subscription list has been opened in 
Stockholm for the purpose of erecting a monument to bcbeelr, 
whose discoveries gave such a powerful impulse to the advance 
ment of chemical science in the eighteenth century 

It is also reported that there is a probability of a monument 
being erected in lirnssels in honour of the late M Adolphe 
Quetelet, the well known Secretary of the Belgian Academy 

A NEW section of the Glasgow Philosophical Society—Sec' 
tlon C, Physics (Including Mechanics snd Engineering)—has 
been formed, with Jos. R. Napier, F R.S , at president, I rot Sir 
Wm. Thomson, LL D , F K S, and Prof K. Grant, LI.D 
F R S , ns vice presidents, snd Thor Muir, M A , F R S E.j 
as secretary, and has already begun to do good work in the 
cause of original research The success of this section, along 
with that of the recently organised Science Lectures Association, 
affords good evidence that in Glasgow, as elsewhere, there u a 
significant stirring among the dry bones from which we may 
hope for valuable results in the not distant future 

Ths January number of Petermann s AiUthnlun^cn contains a 
letter from Ur Rachtigal, who has done for the eastern countries 
of the bahara and Soudan what Barth did for the central, telling 
of his return to Cairo after an absence of about six years. He 
was received by the Viceroy and the German inhabitants of Cairo 
with the greatest honour As hu health has been considerably 
impaired by the hardships he has had to undergo, he intended to 
stay some time in the genial climate of Egypt to recruit, not 
caring to j lunge suddenly into the tigours oi a northern climate. 
Dr Petermann gives a brief risuml of the course of Dr Nsch 
tigal s journeys. 

The scheme which was proposed about a year ago for the 
erection of on aquarium, to be built on the beach at Hastings, 
hu been revived, and we are informed that a limited liability 
company, composed of local capitalists, hu been started fur the 
purpose of carrying out the project The building will be 
erected a little to the eut of (be pretent pier, and one of the two 
designs to which premiums were awarded last year will probably 
be adopted. 


From a previously undisturbed deposit on Funk Island, a 
guano-covered rock to the eut of Newfoundland, several bones 
of the Great Auk (Aka mpennu) have been recently brought to 
this country They ore not In a first rate state of preservation, 
being considerably Injured by expoaure 

Ths Marquis of Bute hu recently purchased eight Canadian 
Beavers, seven of which have arrived solely in the Island of Bute, 
and have been placed in the enclosure constructed for the four 
which died some tune ago on Drnmreoch Moor To- increase 
the chance of their acclimatisation, the animals will be supplied 
with a certain amount of food for some time to come 

From a report of a journey into the Interior of Formosa 
made in the latter part of the year 1873, we learn that the flat 
portion of the country is almost everywhere cultivated with the 
greatest core i the principal crops are nee, sugar cane, and sweet 
potatoes, and the minor crops, pea nuts (Arachu Ay/ogxa), 
indigo, and Artca palms The mountain region, though very 
steep and rugged, was covered with thick tropical forest Tree- 
ferns, as well os other fern-, grew luxuriantly, and in places 
where there was a bit of level ground, Chinese had formed set¬ 
tlements around which they were growing nec, and were clearing 
patches of the hill-sides for the cultivation of tea. Formosa 1* 
the island from whence we obtain our supplies of the camphor of 
commerce, but in the interior the trees which abound In the 
forests are said to be left untouched, as the native do not know 
how to make camphor 

Thb cultivation of cocoa (Theohroma cacao) is being largely 
extended in Guayaquil New plantations have been foand, and 
new trees planted on the old estates, so that the average yield 
will bs greatly increased. The crop of 1873 was the largest yield 
known fur many years. Another of the chief products of Guay- 
aqud is indiarubber, or caoutchouc, the yield of which has very 
much decreased of late, owing to the custom of destroying the 
trees to collect the gum, so that it has become necessary to go 
further into the forests in search of the trees, which, together 
With the Increased difficulty of transport, hu added much to Its 
first cost 

One of the large Blue Gum Trees (Fucalyptm globulus) in the 
Temperate house at Kew is now showing bunches of fruit These 
fruits are from three quarters to an inch in diameter, and are 
peculiar on account ot their hard woody nature, being nearljr 
enclosed by the ligneous calyx, and opening at the apex by valve* 
corresponding in number with the cells. 

Amom.si economic plants of interest at present flowering st 
Kew, the Tea plant and the Star Anise claim notice A fino 
bunch of the Black Tea (TAca chmcnsu), vor JBohta, cannot fail 
to attract attention in the Temperate house at this season, where 
flowers in general are scarce Though the genus TAca is so 
closely allied to that of Camellia, its flowers ore comparatively 
Inconspicuous when compared with those of the well known C 
japomca ihe large yellow anthers, however, redeem it from 
insignificance. The bur Anise (llhcium anna lam), which find 
a home In the Economic house, is a native of South-west Chins, 
growing to a height of shout fifteen feet The common name of 
btar Anise fs derived from the stellate form of the fruit when 
ripe, and its odour somewhat resembling that of aniseed. Large 
quantities of these fruits, with the seeds in them, are exported 
bom China to Europe and India, On the Continent they are 
largely used to flavour spirits, but with us their chief use u lor 
expressing on essential oil, which is frequently told for real oil 
of aniseed 

Thu differences between the organisation of the French 
Academy of Sciences and the Royal Society are striking Any¬ 
one wishing to become a French Academician is obliged to vi«i- 
each of the el«c,or» and L to ask personally for their suffrage! 
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The number of French A c ad emic ians b strictly limited, and no . 
Mw member is appointed except to fill a vacancy There is a 
special lection open to member* who may have no sufficient 
icienttfic qualification* j they are called Acadhnxcuns /tires, and 
belong to no (pedal section, but cannot vote in the election of 
members, and are not paid 

Experiments have been tried on *ome French railways 
for wanning passenger cars by a stove, which is placed outside. 
It is said a single stove is sufficient for a whole ear, and the 
expense b very small indeed, twenty six pounds of coal keeping 
up the fire for about 200 miles. The warmed air circulates 
Inside the etr 

Attintion has been drawn In France by the news of the burn 
ing of the Cospatnck to the proper means for extinguishing fire on 
board ships. M de Parville advocates in the Dibats the obliga¬ 
tory use of signal thermometers in the hold, each elevation of 
temperature being notified by the ringing of an electric belL 
Others advocate the use of extinguishers. These are large 
bottles full of compressed carbonic acid, which may bo of im 
mense use in limited spaces, perhaps more valuable than water 

Wk notice to-day the sailing of the Txmaru, from Glasgow, 
with a consignment of salmon eggs for Otago, New Zealand 
The ship Txntem Abbey has also recently sailed for New Zealand, 
having on board no lest than 1 130 living birds, via., black 
birds (Turdus meruit), thrushes (Tun/us mststcus), starlings 
(Stumus vulgaris), redpoles (Lmata rufeseeus), of each 100, 
hedge sparrows (Accentor modularts), 150, linnets (Ltnota eaum 
bum), 140, goldfinches (Frtngilla carduehs), 160, yellow 
hammers (Embcnui atrmdla), 170, and, lastly, partridges 
(Perdtx ctnerea), HO When the birds arrive in New Zea 
land they will be let fly order proper authority There is, 
we understand, a heavy penalty enforced against shooting at 
or Injuring these birds in New Zealand, and it is hoped that they 
Will do well at the Antipodes. The New Zealand farmer* can 
not get on without them, for they keep down the insects that 
ravage the crops. The Acclimatisation Society of Canterbury, 
New Zealand, we understand, have begun and are now perse 
venng in this good public work 

The weather has been extraordinarily warm and genial in 
Paris, os In London, and in the whole of France for some days, 
but almost all the nvera have been swollen to a dangerous height 
owing to the rapid melting of immense quantities of snow 
Disasters have been experienced along the banks of many 
stream* principally the Rhone. At Lyons the disasters were 
Increased by a stockade or barrage erected suddenly across the 
stream. All the ice collected and produced an immense iceberg 
at a point called He Barbe. It was feared for a while that this 
stupendous mast of ice would force its way above the stockade 
and destroy everything below, and great efforts were made unsuc¬ 
cessfully to get rid of it But the continuance of the genial tem 
peratur* has gradually destroyed the obstruction. Never was 
the theory of regelation, aa propounded by Tyndall, submitted 
to the test of a larger experiment 

Messrs. II S King and Co have in the press, and nearly 
ready for publication, the following works relating to science — 
“Mankind: a Scientific Study of the Races and Distribution of 
Man,” considered in their bodily variations, languages, occu 
potions, and religions, by Dr PescheL—Translation* of two 
new works by Prod trust Haeckel vi*., “ The History of 
Creation," edited by E. Ray Lankester, M.A This book 
will be iltuatnted by coloured plates and genealogical trees of 
'the various groups of both plants and animals.—“The 
Hiatory of the Evolution of Man,” translated by E. A Van 
Rhym and L. Elsberg, M.D, with various notes and other 
additions sanctioned by Dr. Haded. Aloe the following new 


volumes of their International Scientific Series — 11 Fungi, ” 
their nature, influences, uses, &c., by M Cook, M A., LL.D, 
edited by the Rev M J Berkeley, MA., F L.S “The 
Chemical Effects of I lght and Photography in their application 
to Art, Science, and Industry, ’ by Dr Hermann Vogel, of 
Berlin , and a treatise on “Optics,’ by Prof Lommel, of the 
University of Erlangen These three books will be profusely 
illustrated. 

Messrs Smith, Flder, and Co. will jublish, m a few days, 
a work called "The Cremation of the Dead,” by Mr William 
Ensile, CE., who is well known fir his work in sanitary 
matters. 

The cultivation of oysters has been attempted by the United 
States Commission of Fisheries in the Great Salt Lake of Utah, 
where numbers of these bivalves from California have been 
placed with the view of testing the possibility of their thriving 
there Some beds were choked by mud brought down some 
small streams, but in other parts the oysters promise to succeed. 
Shad have also been placed in the lake and have been seen In 
good health, and a lot of salmon fry from the Sacramento, arti¬ 
ficially hatched out, have been placed m the Jordan and other 
nvers running into the Great Salt Lake So far, in the fresh 
waters, they have done well, and at ten months old were from 
four to s x inches long It remains to be seen whether they will 
thrive as well in the salt waters of the lake as in the sea itself 
The experiment is a most interesting one, and opens up some 
cunous questions in the natural history of the salmon and the 
other fish under experiment 

The Conned of the Society of Aits have passed a resolution 
to the effect that it is desirable that the Cantor Lectures pro¬ 
gramme be from time to time as for as may be found practicable, 
arranged to further the scheme of the Society s 1 ecbnologicat 
Examinations, and that steps be taken for getting inch lectures 
published in a special form as guide-books. 

The third number has been sent ns of the Journal of the 
Society for the Promotion of Scientific Industry, whose head 
quarters is at Manchester The Journal, which is of consider 
able size,'contains reports of the meeting* of the Society, at which 
a number of good practical papers have been read One of the 
moat scientifically important of these is on “ The Chemistry of 
Calico Timting an 1 Dyeing," by Mr Charles Dreyfus 

We have received from the author, M. E Madly, a very 
interesting “ Lira! sur la Vie et les Outrages de M L A J 
Quctelet, poet, litterateur, geometer, physicist, astronomer, 
and statistician, doubtless one of the most remarkable men 
Belgium baa produced As we gave some account of M 
Quetelet’s life an 1 work shortly after bis death, we need not 
further notice M Matlly s book, which we recommend to all who 
desire to know farther about this notable man. The publisher 
is Hayex, of Brussels. 

Ws ore glad to see that Mr J E. Taylor’s lectures in Ipswich 
on “ Plants, their Structure, and their Uses, have been so sue 
ecssful that it has been found necessary to engage a larger hall 
than that in which the course was begun. 

The Bulletin of the Minnesota Academy of Natural Sciences 
for 1874 contains a report on the birds and a list of the mammals 
of Minnesota. There are also geological notes from early cx 
plorers in the Minnesota Valley, arranged by Mr N 11 
W inched 

“ The Safe Use of Steam, contabdug,Rules for the Guidance 
of unprofessional Steam Users," by an Engineer, seems a book 
likely to be of practical use to many persons. It is published by 
Lockwood and Co. 
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Mr J Schwendler sends os two papers by him "On 
Earth Current*,” reprinted from the Proceedings of the Asiatic 
Society of Bengal, and ‘ On the General Theory of Duplex 
Telegraphy,” from the Jtmm U of the game Society 

' Notes on a Till or Boulder Clay with Broken Shells, in the 
lower valley of the River Endnck, near Loch Lomond, and its 
relation to cert un other Glacial Deposits,” is the title of a paper 
by Mr R 1 Jack, I GS , reprinted from the Transaction} of 
the Geological Society of Glasgow 

Under the title of “ Report of the Government Botanist for 
the year ending June 30 1874, Baron von Mueller of Mel 
bourne, has given a r(suml of the scientific work of the year, 
earned on by him or und r his immediate supervision In the 
first place, Baron Mueller lefera to the issue during the year of the 
sixth volume of the ' I lore Auktrahensi*’ in the production of 
which he is associated with Mr Bentham , towards the compost 
tion of the seventh volume he mentions that it will include the 
Grasses, numbering about 250 species, the Rushes, Sedges, 
Restiacem numbering alone about 70 species, the Naiadea., 
Palmacex, &c With regard to the number of -pecie* however, 
these may be considerably modified before publication In re 
ference to a botanical appen Ux which Baron Mueller made to 
the works of Mr h A Campbell, of Geelong, on the New 
Hebrides and the Loyalty Inlands, which appendix was drawn 
up from collections made by the author during a visit to these 
islands, he «ayi * By such means we have obtained the first 
connected records of the insular vegetation of those spots of the 
globe aftei the lapse of more than a’century since their dis 
covery Such opportunities for research should also be seired 
on by other traveller* and especially by educated settlers re 
aiding on these islands, as thereby will be gained not merely an 
advancement for phytographic science, but also a closer acquain 
tance with the natural productions of any of the Pacific insular 
lands, to the a Wantage also of Australian industries and com¬ 
merce V\ ith regard to the Paleontology of Victoria, Baron 
Mueller describes the vegetation of the Pliocene penod as re¬ 
markable for its densely umbrageous trees of almost tropical 
types, which, as very recently ascertained, spread over very 
extensive areas, where m the present nothing of the past 
physiognomic grandeur of the vegetation 11 left The eluada 
bon of new economic plants and the tests as to their value m 
the world of commerce has long been one of Baron Mueller’s 
special points his pen has produced many pamphlets on these 
and kindred subjects, and from his laboratory have issued many 
actual results of his researches in this direction The large col¬ 
lection of chemical products from the various species of Euca¬ 
lyptus, Melaleuca Acacia, &c., together with other vegetable 
products of Victoria, will be remembered by many as forming 
one of the principal features of the, Australian Court of the 
London International Exhibition of 1873 Thu collection, 
which udu led oils, tars, acetic acids, and alcohol from species 
of Eucalyptus, Melaleuca, Casuartna, &c , as well as fibres, 
papers, and starches, were, at the close of the Exhibition, pre¬ 
sented to the Kew Museum, where they are now exhibited. In 
regard to what Baron Mueller termsfield service," he says 
he was engaged for seven days m December 1873 in in¬ 
vestigating the plants in the forest regions of the Upper Yam 
and the southern branches of the Goulbum River Measure¬ 
ments were also taken at thu (time of the heights of some lofty 
trees of Eucalyptus amy^dahna, the highest of which gave 

400ft To some trees which appeared to be higher access could 
not be obtained in the short tune allowed and the means at com¬ 
mand, as the dense jungle would have to be cleared for a base 
line A magnificent species of Festucs (F dwts), discovered in 
West GippsUnd by Baron Mueller m i860, "was now,” he 
says, " ascertained to have a wide range through the forests 


towards the Yam and Goulbum sources, where among grasses 
it forms a most stately object, the height of 12 ft being not un¬ 
usual, while occasionally Bus superb grass, in the fern tree 
gullies or nvulets, attains, in nch soil, to 17 ft The result of 
this journey,” Baron Mueller say* "was the discovery of many 
plants new to Victoria and a few new to science So far as the 
country itself is concerned, the Alps are eaady accessible for 
hones from the eastern side, as the slopes are more gradual The 
summits can be traversed for many miles with little or no Im¬ 
pediment being at an elevation of from 6,000 to 7,000 ft., 
they are above the region of trees and shrub* and are conse¬ 
quently open in all directions ’ 

Wt have received the indexes to vol vn of “ Patents and 
Patentees ’ 1872, for the colony of Victoria. The volume con¬ 
tains three separate indexes “ Subject Matter,” “ Alphabetical 
Index of Name* “ Chronological and Descriptive, 1 and seven¬ 
teen sheets of illustrations The work gives in a compact form 
a good idea of the activity of inventors in the colony 

Thi additions to the Zoological Society’s Gardens daring 
the past week include a Block handed Spider Monkey (Attics 
mdanochtr ) from Central America, presente l by Mr H Camp¬ 
bell, a Macaque Monkey (Rtieicus eynomtl^us) from India, 
presented by Mr C Lucas, a Ring necked I’arrakeet (Pahforms 
torjuati), from Indio, piesented by Miss Attwood, a Yellow- 
bellied Parrakeet ( P/atyccr cut Jin cventri r) from Tasmania, and 
a Little Grebe (Podueps minor), British, purchased 


SCIENTIFIC SERIALS 

THE Quarterly Journal of Microscopical Science for this 
month contains several articles and notices of interest, the 
most important of which are “ Observations on the Anatomy 
of Tama mediocandlata, by Mr 1 H Welch, m which 
the author describes the detailed structure of that specie* 
which, os he remarks is conuderal ly more common than 
the better known 7 so'tum Two plates accompany the 
description, very instructive sections through the segments 
in different directions occupying one of them—Mr C IL 
Golding Bird describes the method to be employed in 
imbedding m elder pith for cutting section* a method more 
simple and frequently as advantageous as imbedding m wax, the 
moistened pith adapting itself to the inequalities and supporting 
the substance to be cut, in a most convenient manner, without 
the necessity for a tnpod, spirit lamp, Ac , required when wax 
is used—Mr W Archer has a paper "On Apotheoa oocttmng 
in some Scytonemotoos and Sirosiphonaceous Algse, m addition 
to those previously known, in which the transfer by Bo met of 
Lthcie pubescent to the lichens suggested observations as to 
whether other specie* Sttgonema and allied genera, would not 
require similar relegation on account of the discovery of apotheck 
and spermogoma in them The question as to the nature of 
these Gomdia forming Algse types is discussed —Mr Ray Le¬ 
icester makes “ Observations on the Development of the Cepha¬ 
lopoda, ’ m which he continues his elaborate investigations on 
the development of the Molluscs The points on which most 
stress Is bud in the present paper are the formation of the blasto¬ 
derm and the nature of the " autoplasts, ” the development of 
the pen sac, and of the alimentary canal, and especially of the 
eye, whose radical similarity in the di- and tetra branchiate Cepha¬ 
lopoda is proved, at the same time that its great difference from 
the vertebrate organ is rendered equally apparent —Mr H C. 
Sorby has afpaper "On the C nronia to iogical Relatione of 
SpangiUa fluviatUu," which is shown to contain much the same 
colouring matter, soluble m carbon disul ph ide, as the highest 
plant* though in different proportions.—The lart paper, reprinted 
from this journal, is Prof Huxley’s " CkmficaUon of the Animal 
Kingdom, ’ read before the Linnean Society in December last. 


life, by] 
1 journal. 


Dr Payne, ofD 


one of the founders of the 
Astronomsche Nacknckten, No 2,016 —In this number is a 
hrt of some thirty star* of type* 111 and iv, discovered % 
D* Arrest Notes on colour and band* in the spectrum of each 
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tn added.—Oppolier give* the'ekmenta of Wknecke’a comet 
(Comet ML 1819), andan ephenrerls for everyday, from Jam. 1 ) 
to Manh 1. 1875 The eclipse of the sun of October kit «u 
observed by II Bran* and othen at Dorpat, four telescope* 
were need, of 162, 97, 53, and 77 millimetre* aperture reapec 
(Mr It appear* that thefint coatact wa» ohserved to take 
ffpriiff w it h the larger instrument* than with the am ti l er , 
SSaia a difference of 44 second* in time In the cate of the 163 
and <3 millimetre glasses. H Brans also contribute* some 
remans on the finding of the altitude of falling stars.—Dr J 
Hdetschek gfres dements and an ephemeris for the planet 
Pdtho (118) for the month of Dec. j and Ormond Stone add* a 
remark on certain equations In the determination of a comet s 
distance from the earth.—No. 2,017 —Dr O Lohse write* to 
the editor an account of the method of photographing the sun. 
Re apparently tue* collodion, containing chloride of silver, or 
paper, instead of the ordinary sensitive plate. He remarks that 
the process haa the advantage of requiring no ch emi cal prepara¬ 
tion for each photograph, and he lay* the spots are sharply 
defined.—Prof Bredichln sends his position* and observations of 
*a of the minor planet*, the comet* of Winnecke, Borrelly, and 
Coggiai and Fearnley give* a list of 58 stars with their ascertained 
portions for comparison with Coggia s comet—Leopold Schulhof 
•rives elements ind an ephemenifor the month of Dec. of Planet 
f,M) —Victor Fua* gives the time* of contact of four observers 
of the solar eclipse <3 October last 

THI Bulldtn dt la SoctM tt Acclsmatation dt Paru for Sep- 
tamber opens with a curiou* instance, related by M Duwamet, 
of a cxoai between the red and common grey partridge the 
practical use of which, however, if not apparent, though it u a 
carious example of a crow between two species of bird* hitherto 
regarded as irreconcilable —M La Perre de Roo contributes 
■narticle on Military Pigeon*, which detail* the uses to which 
pigeons may be put for military purpose*. Russia, Italy Aus¬ 
tria, and Germany have already created establishments for the 
breeding and training of pigeon* with this object —M T Bech 
plead* the cause of the small birds in France, moat of which, as 
toon as the legal shooting season commences, are killed m large 
number* by sportsmen who cannot find better game He recom 
mends the absolute prohlb tion of the slaughter of insectivorous 
bird*.—The acclimatisation of sponges is the latest idea of one 
of the members of the society who suggests that the celebrated 
Syrian sponge* might be cultivated in the South of I ranee 
The Note* from America include observations on the Mexican 
Agave, the introduction of mahogany into India, and the tea 
productions of that country 

Dtr Zoologist he Gorton .—In the November number Dr von 
Offers discnues the food of the Stork (Cteouta alba), and its con 
sequent value to the fanner He finds the pnncipal items of its 
bfl of fore to consist of frogs, moles, grasshoppers, and the 
lamer carabine beetles.—Dr Dorner reviews the twelve species 
of Deer now represented in the Hamburg Zoological Gardens , 
a Stag (Ctrvus etapkus) aged only two years has already antler* 
with twelve poults.—H 'lhienemann remarks on the habits 
of the Little Bustard (Otis tetnx) which has recently established 
itself as a breeding species in Thuringia, as has also the Fieldfare 
(Turdus titans) —Among the remaining articles are notes on 
Piotus Itvaillaulit, by II Marno, and on Tropuhuolns tasdtaius 
by 1 L Geisenheyner 


SOCIETIES AND ACADEMIES 

Loudon 

Geological Society, Dec. ifi.-Mr John Evan*, 
meiident, in the chair —The following communicatk 

* ri.srrlntinni nt ttlto of Al 


dent, in the chair —The following communication* were 
q»u 1—ft) Description* of the GraptoBtes of the Arenig and 
Uanddlo Rock, of St David a, ^ W d ? ,on and 

Charles Lap worth. Commencing wfch11 brirf hktomalacocwat 
of the discovery of graptolite* in the neighbourhood of S t David'*, 
from tbdr fint discovery in the Llandeilo »ene* in 1S41 bySlr 
HewyDekBeche end Prof Runny, the authors proceeded to 
explain their view* co the ckarification of the graptofites (Grajdo- 
tf&ru, Broun), which they place under the order Hydrtnia, 
Avidtag them into two groop* 1 Rhabdopkera (Allman), com 
nnsing the true slculate or nrgulate graptolite* which they con 
Mder to have been free organisms j ana Cladophora (Hopkuison), 
comprising the dendroid graptolite* and tfrefralUe*, which were 
oertainly fixed, ami are moat nearly allied to the recent 


Aremg and L l a n de ilo rocks of St David s was then treated of) 
and the different assemblages of specie* in each of their sub¬ 
division* were compered w th those of other areas. The Arenig 

—1-■» to contain a number of species which ally them 

- to the Quebec group of Canada than to any other 

series of rock*, all their subdivisions containing Quebec species, 
while the Skiddaw slates, which before die discovery of grapto- 
lites in the Lower Arenig rock* of Ramsey Island in 187a were 
considered to be our oldest graptolite-beartng rocks, can only be 
correlated with the Middle and Upper Arenig* of St David’*. 
The graptolite* of the Arenig rocks of Shropshire and of more 
distant localities were alio compared with those of St David’s 
In the Llandeilo aerie* of this district the Cladophora have now 
for the first time been found, a few specie*, with several species 
of Rhabdophora, occurring at Abereiddy Bay in die Lower 
Llandeilo, which alone has been carefully worked, there being 
much more to be done in the Middle and Upper Llandeilo, 
from which very few specie* of graptolite* have as yet been 
obtained. Some of the recently introduced terms, and altered 
— more definite terminology, employed in tho descriptions of the 
ccies were then explained , and the paper concluded with 
scnpUon* of all the species of groptolites collected m the 
Arenig and Llandeilo rock* of St Davids within the last few 
years of which sufficiently perfect specimens have been obtained, 
doubtful species being referred to in an appendix. Forty two 
Bpecics were described, belonging to the following genera — 
DulymograMus, Tctragrajdus, Clemagraptus (gen nov), Lhcdlo. 
graptus, Chmiuograptus, Diplograptus, Phyllograp/us, Glosso- 
graptus, and PngoHographts (Rhabdophora), Ptdograptus , 
Jdendograptus, Callogmptui, and Dtctyograpiui (Cladophora) 
(2) On the age and correlations of the plant bearing senes of 
Iijdi* and the former existence of an Imlo-oceanlc continent, by 
Mr 1 L F Blanford In this paper the author showed that the 
plant bearing senes of India ranges from early Permian to the 
latest Jurassic times, indicating that, with few and local excep¬ 
tions, land and freshwater conditions had prevailed uninterrup¬ 
tedly over its area during this long lapse of time, and perhapa 
even from an earlier period. In the early Permian there is 
evidence in the shape of boulder-beds and breccias underlying 
the lowest beds ol the Talchir group of a prevalence of cold 
climate down to low latitudes in India and, as the observations 
of geologists in South Africa and Australia would seem to show, 
in both hemispheres simultaneously With the decrease of cold 
the author believed the flora and reptilian fauna of Penman 
times were diffused to Africa India, and perhapa Australia, 
or the flora may have existed somewhat earlier in Australia, and 
have been diffused thence. Tho evidence, he thought, showed 
that during the Penman epoch, India, South Africa, mid Aus¬ 
tralia were connected by an Indo-oceanic continent, and that the 
first two remained so connected, with at the utmost some short 
intervals, up lo the end of the Miocene period. During the 
latter part of the t me this continent was also connected with 
Mayalan*. The position of the connecting land was sei 1 to be 
indicated by the range of coral reefs and banks that now exists 
let ween the Arabian Sea and West Africa. Up to the end of 
the Nommubtic epoch, except perhaps for short period* no 
direct connection existed between India and Western Asia. 

Zoological Society Jan 5 —Dr E. Hamilton vice-pre 

sident, in the cha.r —A letter was read from Dr C ~"- 

of Sydney, giving an account of a: 
octllata), which had been cap' 

273 mile* from the nearest la . 

Wdham ManscoH.~K letter w 
Futteygbnr, Last Indie* giving an account of the eggs and 
young of the Gavial (Gavtalis gangdkus ),—The Secretary read a 
letter addressed to him by the Marquis of Normaribv Governor 
of Queensland, announcing that he had-forwarded by the ahip 
Ramsay, under the careof Capt Carter, a fine specimen of the 
Australian Cassowary (Casuarms australis), as a present for the 
Society s collection.—A com m unication was read from Mr A. G 
Butler, giving descriptions of thirty three new species of Spkiugtda 
in the collection of the British Museum —A communication was 
read from Mr Andrew Anderson, of Futteyghur, giving coirec 
tions of and additions to a previous paper by nim on the 
Raptorial Birds of North western India (P Z. S 1872, page 619) 
—A communication was rend from Mr E. L Layard H.B M 
Consol for Fiji and Tonga, containing ornithological notes made 
m the Ft^ together with description* of some supposed new 


r George Bennett, 
retie (Chrysochroa 
te Bay of Bengal, 
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Royal Microscopical Society Jan 6.—Chs*. Brooke, 
F R S president inthechair —Dr Ord read a paper on the natu 
ral his ory of the common urates n which be described the result* 
of a number of experiments w th urates of soda and ammonia, 
carr ed on with a view to ascertain what was the meaning of the 
d fferent forms n which they appeared m the animal system. 
The various forms assumed by these salts in collo d media, and 
under the action of acid* or chlondes, were described at some 
length and the subject waa further illustrated by drawugi and 
preparation* exh bited in the room.—A paper hy 0r P gott, on 
the Invuib 1 ty of minute refractory bodies in consequence of 
excess ve aperture, was read by the Secretary —Some beautiful 
sections of a fonmmifer (Ahnohna) both transverse and longi 
tud nal mounted by Molier were eahibited by the Assistant 
Secretory 

Royal Geographical Society Jon. 12 —Sir Rutherford 
Alcock vice-president in the chair—A letter was read from 
Lieutenant Colonel C C Ixmg a staff officer n the Egyptian 
service, giving the Society an account of his recent journey to 
King Mteso, on the shores of Lake Victoria Nyanxa. According 
to Col Long a account he left Goudokoro on the 24th of April 
last charged by Col Gordon with a friendly mission to the 
powerful K ng of Uganda (King Mteia) and accompanied by 
two Egyptian sold ers and two servants. The journey occupied 
fifty eight days, at the end of which the party was rewarded by 
the sight of the .richly cultivated central district of Uganda, 
appealing like a pent forest of bananas. King Mlesa received 
the envoy with great friendliness, and ordered thirty of his sub¬ 
jects to be decapitated in honour of the visit Permission was 
given Col Long to descend Murchison C eek and view Lake 
Victoria. The journey from Mtesa s residence ocenp ed three 
hours, and the party embarked on canoes made of the bark of 
trees sewn together Col. Long sounded the waters of the 
lake and found a depth of from 25 to 35 feet In clear weather 
the opposite shore was visible appearing to an unnautical eye 
from twelve to fifteen mile* distant he d d not think he could 
possibly be greatly deceived n this estimate. After much nego¬ 
tiation and opposition he obtained permission to return to 
Egyptian territory by water and on the way in lot 1 30, dis¬ 
covered a second lake, or large basin, at least twenty to twenty 
five miles wide. He found the Upper Nile from Ripon Falls to 
Karntna Falls a fine navigable stream large enough for the Great 
Eastern He finally reported from Goodokoro (October 20) 
that CoL Gordon would soon have a steamer on Albert Nyanza, 
and intended also to move one to the Upper Nile above Karuma. 
—A paper wa* then read On a Journey along the East Coast 
of Africa, from Dar-cs-Salam to Kilwa, in December 1873, *7 
Capt F Elton the chief point of which was that the Rufigl 
River was found above the head of the delta to have an average 
depth of only four to five feet.—Major Erskine (late Colonial 
Secretary of Natal) then read a paper on his son s (Mr St Vincent 
Erskine) recent mission to the powerful Kaffir chief Umsila, 
whose territory stretches along the richly wooded and fertile 
interior country between the Limpopo and the Zambezi. 
Umsila s head-quarters are near die nuns of Zimbaye, where the 
German traveller Carl Manch discovered sculptured stones, 
supposed by some to be of great antiquity Major Erskine 
stated that his son had just returned from a second visit to Umsila 
and Sofala. 

Paris 

Academy of Sciences, Jan. 4.—M. Frimy in the chair — 
The following papers were read •—Note on magnetism Apropos 
of a xecent communication by M Lallemand by M Th, du 
Mon cel.—Memoir on the resistance of protoxoids to the differ¬ 
ent dressing materials employed in surgery, by M Demarquay 
—On the decomposition and preservation of wood by M Max. 
Paulet.—On the germination of the Chevallier barley by M 
A Ledere —Communications relating to Phylloxera werereceived 
from MM L Roesler G Beaume, P Jolly and others.—The 
French Minister in China forwarded a despatch from M Fleu 
rials, dating from Shanghai, Dec. 26, and announcing the success¬ 
ful result of the Transit of Venus observation*,—The following 
letters from various observing stations were also read —From 
MM Ch. Andrd and A Angot, at Noumea, dated Oct 8 
from M. J Janssen, at Nagasaki, dated Nov 4 from M 
H(fraud, at Saigon, dated Nov 22 and from M P Tacchinl, 
at Muddapur (Bengal), dated Dec. 10. This last common!- 
cation makes known that the spectroscopic observations of the 
Transit were satisfactory and tend to snow that the dis r«ftw 


of the sun is smaller when seen in the spectroscope than when 
observed by the other method —On the calculus of geodasie 
co-ordinates, by M Ch Trepied.— On the expression of work 
relative to an elementary transformation, by M J Moutier — 
Analogies between the disengagement of gasei from their super¬ 
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DR LLOYD'S u TREATISE ON MAGNETISM » 
/I Treatise on Magnetism, General and Terrestrial By 
Humphrey Lloyd, DD, DCL, Provost of Trinity 
College, Dublin. (London Longmans and Co, 1874.) 
N observational science like meteorology or terrestrial 
magnetism » placed in some respects at a disad 
vantage when compared with the more experimental 
branches of physical inquiry It is often difficult to 
obtain a good and readable account of that which 
has been done. The reason of this is, that those 
who are personally engrossed with the science have 
to deal with such large masses of figures and precise 
‘measurements that they are frequently unable to spare 
the time necessary to give a good historical account 
of their favourite research. Those again who are the 
historians of science find it a very formidable task to 
bring themselves en rapport with all that has been done 
in such a subject as terrestrial magnetism—in fine, there 
is not sufficient inducement to undertake the task No 
doubt, when such a science is more advanced and has 
attained a position like that of astronomy, it will find 
plenty of historians, but in its infancy, and when a good 
risnmi of the progress already made is of peculiar value, 
it has comparatively few friends Now these are precisely 
the circumstances when a Government or a University is 
able to interfere with .cry great effect, and with respect to 
terrestrial magnetism this opportunity has been admirably 
used by Trinity College, Dublin. The Rev Dr Lloyd tells us 
in his preface that the Dublin Magnetic Observatory was 
founded and placed under his superintendence by the 
governing body of Trinity College in 1838 This college 
has been peculiarly fortunate in having chosen as an 
observer the eminent physicist who is now its provost, and 
who, betides reaping much fame as a practical magne- 
tician, has at length found leisure to present as with the 
much-required treatise on terrestrial magnetism. 

The first part of this work refers to the general pheno¬ 
mena of magnetism, and contains one of the clearest 
accounts of the elementary laws of this subject which we 
have ever read. Some of the experiments recorded we 
do not remember to have seen anywhere else. 

One of the most interesting preliminary chapters is that 
on the effects of temperature It is well known that heat 
has a very peculiar effect upon all magnets. The following 
paragraph from Dr Lloyds work will explain the parti cu 
lan of this action — 

“ Heat is also found to weaken the coercitlve force of 
iron, and therefore to facilitate its magnetisation and dc 
m a gnetisati on. When a bar of iron is heated and exposed 
to the inductive action of a strong magnet, the magnetism 
developed is augmented. This effect increases up to a 
dull red heat, at which \x vs a maximum. Ala. bright red 
heat the capability of induction ceases altogether Cast 
iron and steel present the same results. The maximum 
force imparted to soft iron has been found by M. Ed. 
Becquerei to be 104, that imparted at the ordinary tem¬ 
perature of the air being unity , and it is a remarkable 
Wrcutnstance that the maximum force induced in cast iron 
'afed in steel is precisely the same as that of soft iron, 
-although at ordinary temperatures their induced magne- 
ristps an very different It appears from these facts that 
the coercitive force of these bodies vanishes altogether at 
dull red heat * (p. 33). 

You xi. —No S73 


Although it may be convenient to speak of the mag¬ 
netic fluid, yet we think there can be little doubt that in a 
magnet we have directed molecular motion of some kind. 
This, we believe, is the hypothesis held by Sir W Thom 
son and other physicists The author of this notice has 
ventured to bring forward certain views as to the action 
of heat in destroying all directed motion We know, for 
instance, that the conduction of electricity and of heat, 
two forms of directed molecular motion, is more resisted 
at high than at low temperatures. The analogy urged to 
explain this was that of a carriage or tram in motion, on a 
road lined with passengers who were constantly entering 
at the one side while they were passing out of it at the 
other 

A stream of passengers of this nature would have the 
effect of bringing the directed motion of the train ulti 
mately to rest Now, heat may affect directed molecular 
motions in the same way, carrying into the tram matter 
which does not partake of the motion of the train, and 
carrying out of the tram matter which does partake of 
this motion, and so weakening the velocity of the tram. 
Even visible directed motion may be influenced in this 
way, and it does not seem improbable that the ethenal 
medium may act after this fashion in stoppmgthe differen 
tial motions of the universe 

Now the question arises, is it hkely that we have any 
action of this nature traceable in the effects of heat upon 
magnetism ? Let us agam quote from Dr Lloyd as to 
certain peculiarities of the action of heat — 

“ When the heat applied to a steel magnet is moderate 
—when, eg, it does not exceed that of boiling water - 
part of the magnetism which had disappeared on the 
increase of temperature reappears when the original tem 
perature is restored. It follows from this that heat pro¬ 
duces two effects, which (in the present state of our 
knowledge) must be considered as distinct 

Like mechanical action, it permanently destroys a 
portion of the existing magnetism by enabling the two 
magnetisms which had been separated in each molecule 
to recombine. And, on the other hand, it renders latent, 
or neutralises, another portion of the same magnetism, 
which portion reappears agam when the temperature is 
reduced to its original state. 

“ This two-fold operation of heat, although fully rccog 
msed as a fact, has not been sufficiently considered in 
reference to the cause. There seems reason to believe 
that the two effects, so dissimilar in their conditions, are, 
in fact, referable to distinct causes , and that while the 
permanent loss of magnetism is a dynamtcal effect due to 
the molecular movement in which heat is known to con 
siat, the recoverable portion is probably to be ascribed to 
the dilatation of the body and to the diminution of the 
reciprocal action of the magnetic dements consequent 
upon then: increased distance ” 

We quite agree with Dr Lloyd in his remarks on these 
two effects of heat, and would venture to supplement 
them with a suggestion as to the possibility of regarding 
the dynamical eftect of heat as due to the introduction of 
new matter—new passengers, as it were—into the directed 
train of magnetic motion. If this view be tenable, we 
may perhaps imagine that a permanent loss of mag 
netism will be occasioned by every change of tempera 
ture of the magnet, whether this be from a lower tempe 
rature to a higher or from a higher temperature to a lower, 
in fact, as far as we can see, all the experiments hitherto 
made are just as compatible with this supposition as with 
N 
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that which attribute# a permanent low of magnetism only 
to an increase of temperature. 

We now come to the most valuable part of the work, 
or those chapters which treat of terrestrial magnetism. 
Dr Lloyd tells us in his preface that the count he has 
pursued has been “ to present the results obtained at a 
single station, t.e Dublin, at which all the general fea¬ 
tures of the phenomena belonging to the middle northern 
latitudes were fully developed, and to supplement the 
information hy the results of observation at places widely 
removed from the former in geographical position, as well 
as in their relation to the sun s daily and yearly courses.” 

Dr Lloyd adds that “he has not entered upon the 
interesting speculation connected with the physical causes 
of the phenomena, further than to reprint a paper, pub¬ 
lished by himself many years ago, in which the agency of 
the sun and moon are shown not to be due to their direct 
operation as magnetic bodies” And he concludes his 
preface by remarking that “the electrical earth-currents 
must have their effect upon the magnetical variations 
recorded in our observatories, whether they be the sale, or 
only a co-operating cause." 

Are we justified in our inference, from tho concluding 
observation, that Dr Lloyd has to some extent modified 
his views with regard to the importance of these earth 
currents ? for, if we arc not mistaken, he was at one lime 
inclined to attribute the daily variations of terrestrial 
magnetism to their operation 

bpeculations regarding the causes of the phenomena 
of terrestrial magnetism may be divided into two classes 
firstly, those which attempt to account for the magnetisa 
tion of the earth , and secondly, those which only pretend 
to account for the changes taking place in this inagneti 
sation It is from the latter paint of viLW that we would 
now venture to make a few remarks. 

Let us assume, to begin with, that nothing is definitely 
known regarding the causes of these changes Let us 
next endeavour to enumerate and discuss the vinous 
agencies we know of which may be conceived to take a 
pan m producing these phenomena, in the hope that by a 
picUminary trial of its kind we may, perhaps, light upon 
the true cause, even although the evidence at our disposal 
be insufficient to give certainty to our suspicions. 

In the first place, we may take it for granted that 
neither the sun nor the moon can cause the changes in 
terrestrial magnetism, which they are known to produce, 
by virtue of their direct magnetic influence. 

This point has been sufficiently discussed both by Dr 
Lloyd and by Mr Chas. Chambers, and the conclusion 
to which both of these magneticians have arrived is, that 
the magnetic effects caused by the sun and moon are not 
due u> their direct operation as magnetic bodies. 

Let us take the sun and confine ourselves in the mean 
time to the daily variations which he causes. Now, first 
of all, it is dear that these arc not due to any kind of 
tidal action of the sun, or to the indirect consequences of 
such an action, inasmuch as there is only one maximum 
and on* min i m u m in the day 
Tbp only other known way in which the sun can affect 
the earth i> through his heat, and starting with the 
assumption that the earth u a magnet, no matter how or 
why, let ns a*xt enumerate the various ways in which 
the heat of tbfi <W dW POWibly affect the earth, 


In the first place, it might influence the magnetic pro¬ 
perties of that medium (the air) which surrounds the 
earth and any suspended magnet 
Or, secondly , it might produce a temperature effect 
upon the earth itself considered as a magnet 
Or, thirdly, it might be conceived to generate thermo¬ 
electric currents in the earth. 

Or, fourthly, it might cause the motion of conducting 
bodies across the earth’s lines of magnetic force. 

The first of these is the hypothesis of Faraday] and 
while the change produced by heat In the magnetic quali¬ 
ties of tho atmosphere cannot be without its influence, 
yet it is, we believe, the universal opinion of magneticians 
that this change cannot account, either in magnitude or 
law, for the somewhat considerable daily variation The 
diurnal change produced by the sun’s heat in the mag¬ 
netic condition of the crust of the earth must be still 
more insignificant, and may be at once dismissed 
Our attention is thus concentrated'on the third and 
fourth of the above possible causes, one of which we may 
perhaps expect to account for the daily variation, unless 
this be due to some cause of the nature of which we are 
entirely ignorant 

It is now well known that what are called earth-cur¬ 
rents arc of very frequent, if not continuous occurrence, 
and we are indebted to the present Astronomer Royal for 
an experiment made with the view of ascertaining the 
nature of the relation between these {currents and the 
changes of terrestrial magnetism He set up certain 
wires on the Croydon and Dartford lines, which gave him, 
by means of a self recording arrangement, a continuous 
record of the strength and duration of these earth cur 
rents, and the following is the conclusion which he has 
derived from the discussion of these observations — 

“ Neither in magnitude nor in law are these inequa¬ 
lities consequent on the galvanic currents competent to 
explain the ordinary diurnal inequalities of magnetism,” 

In fact, there is some'reason to regard these currents 
rather as the effuts than as the causes of magnetic 
changes, that is to say, to view them as secondary 
currents , and the author of this notice has shown in a 
paper, published in the Transactions of the Royal Society 
of Edinburgh, that these earth-currents are strongest at 
those periods of the day when the change in terrestrial 
magnetism is most rapid—a result which would follow if 
the earth currents were secondary currents due to mag¬ 
netic changes. Our attention is thus drawn to the fourth 
hypothesis as the only remaining conceivable enure of 
magnetic changes, unless these arc caused by something 
of which we are entirely ignorant 
It is known that Faraday tried to detect 
currents in the Thames, supposing that these might be 
caused by the carnage of a conducting bquid across tho 
earths lines of s&agseuc force, but found no positive 
result J»ir W Thomson afterwards made a proposal to 
test the idea by tides in the English Channel, but we do 
not think this has ever been carried out He also dis¬ 
cussed to some extent the part which may be played In 
the phenomena of terrestrial magnetism by moving con¬ 
ductors. '* 

llut to return to the fourth hypothesis. In the first 
place, let us ask ourselves the question, Under w ha t cir¬ 
cumstances can the convection currents ^enentyfd tjy the 
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fHS’i km become conductor* > Now, this can only take 
plica in tha upper and rarer regions of the atmosphere, 
stnsa danse air is manifestly a non conductor, We have 
therefore in the upper regions of the air a conductor- 
rare air—conveyed across the earth’s lines of force by the 
convection due tp the sun s heat, probably with a very 
considerable velocity Now, is it not possible that these 
moving conductors may have currents generated in them 
which will act upon the magnet both directly and through 
the earth ? As far as we are aware no attempt has yet been 
made to treat the question mathematically, indeed, we 
are hardly prepared for that at present, since we know 
vary Irak about the convection currents in the upper 
regions of the earth’s atmosphere 
We may perhaps, however, deduce the laws of the 
upper convection currents from whit we know of the 
lower currents Now, there are sever il points of sum 
lanty between the convection currents as we know them 
and th» daily magnetic variations The first in order is 
that noticed by Mr Baxcndcll, who observed a very 
strong likeness between the daily behaviour of the wind 
and that of the magnetic declination 
1 he next is a resemblance between what we know takes 
place near the equator as regards the magnetic dech 
nation and what we imagine must take place as regards 
the upper convection currents Sir E Sabine has shown 
that near the equator the diurnal magnetic change is of 
an opposite character during the two halves of the year 
reckoning from the equinoxes, so that it is only at or near 
the equinoxes that the diurnal inequality might be 
expected to vanish as it passes from the one phase to 
the other Now, we should quite expect something of this 
kind if the diurnal changes were due to convection cur 
rents j and just as the change which we might expect in 
the convection current* of these regions on account of 
the motion of the sun in declination would probably not 
be gradual, but of a hesitating or oscillatory character, so 
Mr J Allan Broun has found from his magnetic obser 
vations at Trevandrum (page 180 of Dr Lloyds work) 
that the magnetic change is not a gradual or regular one 
Thu u a very important remark, and if followed up by 
a thorough discussion of the various tropical magnetic 
observations, may bo expected to throw much light on 
the cause of the daily variation 
The third point we would notice is a peculiarity in the 
behaviour of the daily magnetic variation near the mag 
netiepeie 


“ The observations of Sir Leopold M'Chntock in 
1858—<9, at Port Kennedy," says Dr Lloyd, "have 
enabled Sir Edward Sabine to throw further light upon 
the laws of the diurnal variations The decimation at 
Port Kennedy is N 136° W , while that of Point Barrow 
u N 41* E The north poles of the needles at the two 
stations, which are at opposite sides of the earth’s mag 
nebc pete, thus point m opposite directions Now, 
when disturbances are removed, the observations gave 
the greatest deflections at 8 A u and 2 P M , as in other 
places. But they showed, further, that the position* were 
referred in both to the meuputic meridian of the place, 
and aot to the astronomical, the deviations of the magnet 
rt 3 P SL, ft* example, being in both places to the left of an 
.observer looking (awards the magnetic pole at each place, 
apd therefore geographic ally in opposite directions * 
Haw, meteor ol ogi ca lly, the eortfc magnetic pole u not 
fig fi—1 the pels ef g ae a s eet coM, and wt fright, perhaps, 


expect on opposite sides of the pole to find the upper 
convection currents going in opposite directions If this 
be the case,'and if the daily variation be due to those 
currents, than we might also expect a magnetic be 
haviour such as was deduced by Sir E Sabine from the 
observations of Sir L. M Uintock 
We think, m fine, that the behaviour of the daily 
variation at the tropics, at middle latitudes, and near the 
magnetic pole, is not inconsistent with the bypothetu 
that such variation is due to convection currents But if 
this hypothesis be true, it cannot be limited to the daily 
variation We know very well that the currents of the 
earth s atmosphere often present great irregularities, and 
that these irregularities are especially prevalent at the 
equinoxes Now, we have a precisely similar peculiarity 
in magnetic changes 1 hese are frequently irregular, and 
their irregularities are greatest at the equinoxes In 
proof of this we extract the following table from Dr 
Lloyd s woik — 


Annual van Uton of the mean iisturbam at Dublin 


April 

May 

Jane 


Mean Uuturln cc 

MCH 

048 

July 

HI 

Se| (ember 

0 57 

October 

0 5* 

1 November 

04b 

December 


Mean D iturbance 


1 he next point to which we would allude is a sum 
luity between the secular vaniUon of the meteorology 
and magnetism of the earth Mr Baxcndell, we think, 
was the first to point out that there is a change in the 
convection currents of the earth, depending on the state 
of the sun s surface with regard to spots and Mr Charles 
Mcldrum has followed with the very interesting and 1m 
portant announcement that we have most frequent cyclones 
in the Indian Ocean during years of maximum sun spots , 
and finally, M 1 oey has shown that there is 1 similar 
correspondence between sun spots and the hurricanes ol 
the West Indies In fine, we have here an intimate con 
nection between solar and terrestrial meteorology But 
wt liave also a connection between sun spots and mag 
netic disturbances and Sir F S ibine was the first to 
point out that during the years of greatest sun spots we 
have the greatest disturbance of terrestrial magnetism 
Now, may not the tnertase of magnetic disturbance be 
due to the increase of meteorological disturbance which 
the sun somehow produces the upper convection currents 
influencing the magnet in the manner above stated ? 

It is probable, however, that some will raise the fol 
lowing objection to this hypothesis When there is a 
great magnetic storm or disturbanee, this takes place 
simultaneously and abruptly throughout the whole earth , 
now, how can this be the result of a meteorological com. 
motion ? 

We would reply to this objection that magneticians 
have begun to recognise two sets of disturbances 

When the writer of this notice was at the Kew Observa 
tory, this was forcibly brought before him There are dis 
turbanoe* of a rounded character, and there are others 
which ate exceedingly abrupt, and we think that Senhor 
CapeUo hu shewn that these rounded disturbances are 
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certainly not simultaneous between Kew and Lisbon 
The abrupt disturbances constituting magnetic storms 
arc, however, probably simultaneous all over the world. 
It is thus possible to imagine the former or rounded dis¬ 
turbances to be caused by convection currents, but it is 
quite unpossible to regard the latter as so caused How, 
then,can these be accounted for consistently with this hypo¬ 
thesis ? We reply, that when there is a considerable dis¬ 
turbance in the convection currents of the earth, these 
currents, as we have explained, conveying electricity, we 
may then expect such currents to influence and alter the 
magnetism of the earth. The earth gets out of relation 
as a magnet to these currents, and rights itself abruptly, 
and this abrupt change of the earth occurring simul 
taneously all over it, may form the second kind of mag 
netic storm. 

Corresponding to these two varieties of magnetic dis¬ 
turbances, we have, in all probability, two lands of 
auroras. 

The upper convection currents of the earth, if they 
convey electric currents, may probably be self luminous, 
and this may account for auroras of a local nature, and 
perhaps also for the nearly perennial displays of auroras 
near the magnetic pole 

On the other hand, whenever we have an abrupt mag 
netic storm we have the production of secondary currents 
due to the small but abrupt changes taking place in the 
magnetism of the earth, and these secondary currents will 
manifest themselves both in the upper strata of the 
earth’s crust, which are conductors, and in the upper 
strata of the earths atmosphere which are also con 
ductors In the former case they will produce violent 
earth currents , m the latter they will produce a magnifi 
cent auroral display, cosmical rather than local in its 
characteristics. 

We have already alluded to the Greenwich self record 
ing instruments for registering earth currents, and the 
author of this notice has inspected several of the curves 
given by the Greenwich instruments during violent mag 
netic storms The characteristic of these traces is an 
abrupt and violent change from positive to negative and 
from negative to positive Now this is a behaviour quite in 
accordance with the hypothesis that these are secondary 
currents due to magnetic changes, but quite inconsistent 
with the hypothesis that they arc themselves the causes 
of such changes. 

Altogether, we would venture to conclude, firstly that 
if the change* of terrestrial magnetism are not due to 
some such cause as that which we have stated, then they 
must be due to some cause of which we are entirely 
ignorant and, secondly, that the laws of the magnetic 
changes are, in all the points we have examined, consistent 
with the Idea that they are due to the carnage of con 
ductors across the earth’s lines of force 

B Stewart 


SIMON'S “ SPIDERS OF FRANCE " 

Lts AmchnuUs de Frame Par Eugine Simon, Vice- 
President de la Socidtd h ntomologique de France. 
Tome premier (Paris, 1874.) 

E XCEPTING two or three, either partial or abortive, 
attempts at the early part of the present century, 
by Baron Walckenier, no effort has, until now, been 


made to supply a history of the spiders Indigenous to 
France This is the more remarkable, inasmuch aft 
though Arachnology has but few votaries in any country, 
yet England, Sweden, Prussia, and even Italy, have fur¬ 
nished more or less complete works on their respective 
spider faunas Looking again at the geographical posi¬ 
tion of France, perhaps few other equal areas would give 
such a promise of nch results to the araneologistj with 
all the advantages of an insular position, France com¬ 
bines those of the general Continent of Europe, and her 
climate ranges from the sub-arctic, inhermountain regions, 
to the semi tropical on the Mediterranean shores. We 
may confidently, therefore, expect a vast addition to our 
knowledge of European spiders from the labours of the 
industrious author who has stepped into the breach, and 
whose first volume onkhe Spiders of France stands at the 
head of this notice 

As its title implies, the work is Intended to embrace 
more than the one order (Araneidea) of Arachnid* j cer¬ 
tainly (it is understood) the orders Scorpionidea and 
Phalangidea , but whether it will extend also to the other 
orders, is yet undecided The present volume, pp I 269, 
PI 1 11 111, embraces five families of the order Araneidea 
(or Aranene) It is a matter of regret that it had not 
been practicable to retain a systematic sequence in regard 
to the details of the order , the reason given for this is 
that the author has taken first those families of which he 
was in possession of the amplest materials, another 
drawback also seems to be, that the Introduction, "com¬ 
prising general remarks on the class Aracbmda and Its 
bibliography,” will not appear until later, when it will, how¬ 
ever, be specially paged for addition to the first volume. 
1 be volume before us begins with a useful glossary of 
special terms used in the descriptions, to this follow (pp 
5 15) some gencnl remarks on the characters of the 
order ARANK/E, and some criticisms on the more ex¬ 
tended works of different authors upon it, concluding 
with the outlines of the classification adopted in the 
present work In regard to classification but little altera¬ 
tion is proposed from that contained in a paper, “ Ara- 
ndides nouveaux ou peu connus du Midi de 1 Europe, 3 * 
mdmoire, by the author*published (according to the 
title page of its author’s presentation copies) in 1873, in 
“Mdmoires de la bocuitd Royale des Sciences de 
Lidge * 

For the principles of M Simons primary divisions of 
the Araneidea we are referred to the second memoir 
above mentioned, there, after giving bis reasons for 
dissenting from the primary divisions adopted by 
Dr Ihorell in his work "On European Spiders,” 
the author divides the Araneidea into four sub-orders 
—1 Theraphos* , a. Gnaphos* , 3 Arankae , 4. 
Oculataj. The sequence of these is reversed in 
the volume before us, the name of the third is 
changed to Aratua verce, and of the fourth to 
Aranea oculata The addition to the name of the third 
order was necessitated by the adoption of the term Aranese 


• Tim paper does not, hoverer appear jet to here been "pubHehsd - it 
tho rny true secepesOoo of the tens thal ie, i/mf u thr jmbltc ftr utlt ; 
sod, it u under* tood, will not be bo published until 1875. Thw h in iom 
respect* » mutter of import**** inutnach as the dai« of many spedes and 
mm feoersto the same* under which they ore, or »|U be, chanctsriead is 
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(SandevaU) u the name of the whole order, in Leu of 
Araneidea—Aranlides. With regard to this change, it 
has the opinion and authority of Dr Thorell in its 
favour, and something may be said for it on its own 
merits, but still, similar terminations (such as in the 
present instance the ordinal termination -eidea, in the 
class Arachnids), when adopted for the designation of 
parallel groups in nature, are of considerable use in 
fixing the necessary framework of classification m the 
mind The grouping, however, of the different fami 
lies in M Simon’s four sub-orders will, we may anti 
dpate, hardly find much favour among araneologists. 
The " Annex verve " form an exceedingly heterogeneous 
group, including as it does spiders so widely separated 
as the Thomisides and Pholcides 1 The “ Gnaphosre 
also, consisting only of the Dysdendes and Scytodides, 
comprise two very distinct groups, with little in common 
except the number of the eyes, and the mode of adapta¬ 
tion of the palpal organs to the digital joints of the male 
palpi, characters found also among the “ Aranex verx,” 
as well as among the “ Theraphosce ” 

With respect to the distinguishing characters given of 
the sub-orders “ Aranex verse " and “ Aranese oculaUc 8 
(Yeuxdtumts and Ytux nocturnes )—the former coloured 
and convex, the latter vitreous and flattened—some de 
tailed proof of these differences producing the results 
asserted would seem to be necessary Differences, 
indeed, there are between the eyes of various spiders 
some are undoubtedly flattened, some misshapen, and, as 
in the genus CEcobtus, apparently more or less aborted 
some also are of a pearly white lustre, some dark, 
and others brilliantly coloured, but that the eyes of 
spiders may be distinguished as nocturnal or diurnal by 
the presence or absence of colour, is an idea at least 
opposed to the views of an eminent insect anatomist, 
M F MtiUer, who, as long ago as 1826, ‘ Zur Vergleich 
enden Physiologic des Gesichtssinnes * wrote against 
M Marcel de Senes in regard to a similar point among 
insects. Apart, however, from this point, it would seem 
scarcely necessary to attempt the very difficult task of 
dividing into sub-orders a group so homogeneous as the 
order Araneidea. 

The linear arrangement of the families adopted by 
M Simon is very natural, and the interpolated names of 
his bub-orders appear to be of little assistance as mere 
divisional marks, while their scientific tenabihty seems 
also, as hinted above, very questionable. M Simon, 
while attributing confusion of mind to Dr Thorell (Note 
1 to p 10) in regard to his notions respecting Orders and 
Families, appears to have himself fallen into some confu 
slon in regard to the difference between Orders and Sub¬ 
orders , in the note above quoted these two kinds of 
groups are spoken of as though of equal significance in 
classification, and as being similarly characterised. An 
Order, however (characterised by complications of struc 
tun common to all the families of which it is composed), 
limits a group with in a Class , while the Sub-order 
Unfits a group within the Order , a group distinguished 
differentially from the Order by some special complications 
, of structure peculiar to itself Each of M Simon’s four 
Sub-orders should, consistently with his definition of 
those group*, be based “Sur un caractfre anatomique 
petfood, indfoendaat de la forme, nutu indiquant une 


superiority ou une inferiority dans les limits de la 
classe 0 When we turn, however, to the characters given 
(in the Memo ire before quoted), we find some considerable 
details given under each of the Sub-orders but the special 
anatomical character indicating the superiority or infe 
nority of each is not apparent If the difference between 
Yeux diurnes and nocturnes be the character intended, 
no mention is made of it in respect to the Theraphosm, 
while the Aranea vera possess eyes of both kinds, “the 
two central eyes of the first row are diurnal, the other six 
nocturnal.” And even supposing these characters to be 
good and constant, it is not easy to see what superiority 
or inferiority is indicated by them. All recent mvestiga 
tion tends to lessen the value of characters taken merely 
from the eyes of spiders, for higher divisional purposes 
Supposing they are so, all we could say is, that they 
are modified and adapted to the habits of the different 
spiders, and are thus, at most, valuable for spectfic deter 
minations. 

Passing on to the body of the work, we find good terse 
descriptions of 131 species of spiders distributed among the 
six families—Eplmdie, Ulobondx, Dictymdae, Enyoidac, 
and Pholcidx, the genera comprised in these being twenty 
three in number The genus Epeira absorbs thirty nine 
out of the seventy four species contained m the whole 
family ErLiRiDAt, the remainder being distributed as 
follows —Piltosoma, 2, Argtope, 2, Cyrtophora, 1 
Cyclosa , 5 , Lartma, 2 , Smga, 8 , Cercutta, 1 , Ztlla, 6 
Meta, 3 Tetragnatha, 5 In the family Uloborid/l 
are four species distributed between two genera Vloborus, 
3 , Hyptiotes, 1 The family DictyniovK contains thuty 
six species, distributed among four genera Dutyna, 14, 
Lethia, 5 , Jttanceoa, 7, Amaurobtus, 10. The family 
EN\oil)A. comprises three genera and eleven species 
Ceto (gen nov), 1 , Stlamia, \ Enyo, 9, while the last of 
the fainil es contained in the present volume, PiiolciDjE 
has three genera and fi\e species Holocnemus , 1 , 
Pholcus, 2 , Spe’mapkora, 2 

The above families are characterised at considerable 
length, and the diagnoses of genera are terse and good 
An analytical table, with cross-references of the chief 
characters of all the families intended to be included in 
the work, is given at page 14, similar tables are also 
given of the genera and species, of some of the genera, 
separate tables of the males and females are given 

Of the twenty three genera contained in this first 
volume, tw o—Lartma and Ceto, in the family Enyoidas— 
are characterised as new The species described as new 
are sixteen in number six in the family Epuridse, 
genera Lartma, Epeira, and Tetragnatha eight of 
Dictynidae, in the genera Dictyna, Lethta, Titanceca, and 
Amaurobius, and two of Enyoidee, in the genus Enyo 
The semi tropical character of the .present portion of the 
spiders of France may be noted in the genera Peltosoma, 
Argtope, Cyrtophora, Ceto, Stlamta, Enyo, Holocnemus, 
and Spermopkora. 

The plates illustrating^ this.volume—three in number- 
are engraved on copper, and reflect great credit on both 
the artist (M Simon himself) and the engraver The 
figures, not too small, are yet remarkably clear, and 
all the minute points of form, structure, and pat 
tern, are exceedingly well defined. One only regrets 
| that the number of species illustrated should be, perhaps 
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necessarily, «o limited, a type only of each genui being 
represented, with some few ttructural detail* of other*. I 
Figures such a* thote here given, of all the ipecie* com¬ 
prised in the work, would make it one of the most j 
valuable and important faumstic works on spiders that 
have been published for many years In spite however, 
of this, probably inevitable, drawback, we hail this volume 
with great satisfaction, not only for what it is in itself, but 
as an earnest of what we hope is to follow before any 
great lapse of time A second volume, containing four 
more families—Urocteoidae, Agelemdai, Thomisidfe, and 
Sparassida*—is announced for April next, and it is con 
sidered that four or five volumes in the whole will com 
plete the work 

ANTHROPOTOGICAT NOTES AAD QUERIES 
Notes and Queries on Anthrofolotry, for the Use of 
Travellcrs and Residents ut Uncts thsed Lands Pub¬ 
lished by a Committee appointed by the British Asso 
ciation for the Advancement of Science (London 
E Stanford, 1874.) 

FLL asked is half answered, and more problems 
escape solution because no one happens to pro¬ 
pose them than because of their real difficulty To 
suggest suitable Inquiries to the mind of a traveller or 
colonist as to the wild races he comes in contact with is 
to start lnm on a course of ethnological investigation 
which may lead to excellent results The plan of drawing 
up lists of such inquiries to be distributed among naval 
officers, missionaries, and others is not new The Eth 
nological Society of London issued a set years ago, which 
drew much information An elaborate senes of questions 
as to the North American tribes, answers to which con 
stitutesome of the best material in Schoolcraft s “ Indian 
Tribes of the United States,” is reprinted at the end of 
vol 1 of that work. The ‘ Admiralty Manual of Scien 
tific Inquiry contains an ethnological section, first drawn 
up by Dr Prichard, and since revised The present publi 
cation issued by the British Association is far more com 
plete than any of these earlier guides The committee by 
whom it has been drawn up are Col Lane Fox Secretary) 
Dr Beddoe, Mr Franks, Mr F Galton Mr I W Bra- 
brook, Sir J Lubbock, Sir Walter Elliot Mr Clements 
R Msrkhim, and Mr E B Tjlor The first sections, 
relating to the physical constitution of man, are drawn up 
by Dr Beddoe, who gives drawings and directions for 
measurement of skull and limbs, &c It adds much to 
the value oi the book that the eminent French anthropo¬ 
logist Dr Broca, has allowed his set of colour types to 
be reproduced By the aid of these tinted patches, the 
colour of skin, hair, and eyes m individuals of any race 
may be set down within & shade Thus, instead of loosely 
descnbingaPenmah Indian’s complexion as copper brown, 
it might be defined as between No 42 and No. 43 of 
Broca’s table The section on archaeology is by Col 
Lane Fox, and contains cuts of the principal types of 
atone implements, contributed by Mr John Evans, also 
an ideal representation of a valley, to show the position of 
the gravel beds above the present river level, where travel j 
lers may be likely to find drift implements. The sections 
on war, hunting, and ornamentation are also by Col Fox , 
the latter article is especially interesting from the illustra¬ 


tions of the principal patterns used in barbaric onut- 
mental carving, &c., such as the chevron, fret or key- 
border, plait or guilloche Mr Franks deals with the 
subjects of clothing, personal ornaments, pottery, Sea ,; 
Mr Evans with wtaving, basket work, &c., Mr Galton 
with statistics , Sir J Lubbock with relationship* j Mr 
Tylor with religion, mythology, language, customs, &c. j 
Prof Busk with artificial deformations, Prof Carl Engel 
(whom the printer has converted into Cave Engel) on 
music, Mr Hyde Garke on weights and measures, 
money, &c The articles often contain not only leading 
questions, but introductions which state in few words 
what is known on their subjects. 

We strongly recommend those who have fnenda 
within reach of uncivilised countries to send them out at 
once copies of this little manual. Being not a regular 
trade publication, but issued by a scientific body, it may 
very likely fall out of print when the first stock is ex¬ 
hausted 

OUR SOON SIfFLF 

Lessons tn riementary S (any New Edition By D. 

Oliver, FLS. 1 RS (Macmillan and Co, 1874.) 
Tlir new edition of this admirable little text book deserves 
a word of notice It Is slightly **nlarged the additions 
principally dealing with the most important points in 
economic botany The illustrations have been increased 
in number, and the few small errors which bad crept into 
the first edition have been corrected In the present state 
of our classificatory knowledge of flowering plants, it 
would be hardly possible to have a better guide than Prof 
Oliver’s “ Lessons." Something, doubtless, will still have 
to be supplied by the oral instruction of the teacher No 
senes of natural objects ever was or ever will be quite 
comfortable when packed into a classification The expo 
sition of the term pertyynous, for instance, requires that 
the pupils should be not exacting, but reasonable , there 
have been found even grown up and advanced botanists 
who have allowed themselves to be sceptical about the 
application of the term to the corolla of the common 
1 lolly They have even ventured to go so far as to wonder 
how the insertion of the corolla would diifer in this case 
if it were Ayfoq-ynous 

The few pages at the end of the book devoted to Cryp¬ 
togams have been slightly enlarged, but are still not per¬ 
haps intended to more than indicate the existence of other 
types of vegetable life besides Pnanerogams. If the criti¬ 
cism may be allowed (and it really seems ungracious in « 
case like the present) it would have been better not to 
apply the term Order to groups differing so widely In their 
relative diversity as say, Cyfieraceee and (rramineee on the 
one hand, and Afusti and Fun%i on the other On no 
possible modern classificatory principles can such aggre¬ 
gates of organisms be regarded as equipollent or com¬ 
parable Then Lt henes can hardly be said to hold up 
its bead as a distinct group with the same unmtpeachable- 
ness that was the case five years ago. 


LhTTERS TO THE EDITOR 
{ 7 V Editor does not Add himself responsible for opinions est pr oeood 
by Ail correspondents Neither eon he undertake to return, 
or to correspond untk the tonters of, rejected monuecripte. 
No notice u taken of anonymous communications J 
On the Northern Range of the Fallow Deer in Europe 
Tut essay, illustrated by woodcuts, on the existence of the 
Fallow Deer in Pleistocene times tn England, in Natum 
( vol xi p. sio), leaves no room for doubting that the antlers 
named in the books Certms bnmmd and Cttvms nmmendt, 
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really belong to a van ty of the 1 vine I alio* Deer Aud I 
thank its author, Sir Victor Brooke, for haring brought forward 
evidence on the point which Is not presented by any of the large 
series of recent antlers known to me In the British and C on- 
tinental Msseoms, and without which I could not venture to 
Identify the fossil with the living form He has supplied the 
missing link hitherto sought in vain, and thereby removed two 
synonyms from the bulky catalogue of fossil mammalia 1 his 
identification, however, as 1 have already remarked in Nature 
(vol xL, pp 113, 114), has little, if anything, to do with the 
further question, raised by Dra. Tcitteles and Sc!liter, os to 
whether the Fallow Deer now living in Northern and Central 
Europe was introduced—like the horse mto South America— 
by the hand of man, and on this point I am glad to find my 
views shared by so high an authority on the Cemd* a* Sir 
Victor Brooke. W. Boyd Dawkins 

Owens College, Jan. 16 

The Habits of the Belted Kingfiaher [Ceryle alryon) 

In Nature, vol vli p 363, I made the assertion that I had 
“never seen a kingfisher take its food otherwise than by swol 
lowing It whole, while yet upon the wing, ’ and therefore ques¬ 
tioned the troth of the remark made by Mr Darwin, that king 
fishers, having caught a fish, “always beat it until it is kilted. 
The truth o( my assertion was doubted by mnny, and being 
assured by careful observers that Mr Darwin s remark did apply 
to our species, 1 determined to very carefully study the habns of 
the bird in question, and have token every opportunity possible, 
during the past two years, to familiarise myself with the daily 
routine of its life The following is the result —In 1873 my 
opportunities were exceptionally good for observing the move 
mints of a pair of these birds, inasmuch as the whole season 
through—from April to November was spent upon the water, 
studying our freshwater fishes. My daily record of observations 
mentions my watching the kingfisher while Jm/i/ik , I mm one to 
tour times a day for eighty three days—an average of twice aday, 
or 166 dives tor fishes, witnessed , and either every plunge was 
unsuccessful, or the bird swallowed. Wore alighting, every nsh he 
hod token. It is to be presumed, of course, that occasionally the 
bird missed hit prey At the close of the season, tlierelore, I 
felt satisfied that 1 was correct in my assertions , but, as one of 
oar best ornithologists has said, “the horizon of one man is at 
the best very limited, and many ornithological facts occur that 
ore not dieamed of in his philosophy ," and so, on mentioning 
the results of my seven months of observation In a careful 
observer of our buds, and finding that he sided with Mr Darwin, 
1 determined to repeat my observations, and have done so 
through the spring, summer, and early autumn of the present 
year My opp irtunlties were equally good, and, very much to 
my own sausiaction, I have a different result to give It is 
proper to state htre, that during the summer of 1873 my 
observations were made altogether in one locality, upon one 
stream—the summit level of a canal—and confined to one pair 
of birds. During the present year 1 watched the kingfishers in 
several widely differing localities. My note books make men¬ 
tion ot this bird from two to six limes in a day, for 101 days— 
about 400 observations, and ot this scries, eighty-eight instances 
are recorded ol seeing the kingfisher capture, ami, on alighting, 
deliberately beating the hsh against the limb on which he stood, 
and then swallowing the buttktrtd fish This is a long way irom 
being a constant habit of the kingfuher, less than one-fourth of 
thojbh taken being killed previously to being swallowed There 
Is, of course, some cause for both habits occurring, and 1 believe 
it is tu be explained In this way — 

A* already stated, my observations during 1873 were confined 
to one pair of kingfishers, and to the one locality they frequented 
—the summit level of the Delaware and Ran tan Canal—and ti e 
obvious reason of the kingfishers always swallowing their prey as 
soon as caught was simply that they fed exclusively on the 
smaller cyprtnotda frequenting that sheet of water 1 know, of 
my own fishing experience (pursued after a different manner from 
the kingfishers, however), that millions of cypnootds are found 
there, as though tbty sought there an asylum from the attacks of 
pnditorjF ftabtSs 

During the season jest past, I took notes on such kingfishers 
as were seen about two creeks, a mill pond, and the Delaware 
JUver In each of these localities large fishes of many kinds are 
toore or less abundant, and the percentage of small cyprinolds 
—from two-ond-a-half to three inches long—being much leas 
than In the canal; It would evidently ba irksorte to ao voracious 


a b id as the kingfisher to wait until some fish, the proper si/t 
for swallowing without preliminary, butchering, should come 
within reach. 

It therefore teems to depend largely upon the rise of the cap¬ 
tured fish, whether or not it is luUea by the kingfisher before 
being swallowed 

On examination of my note books |I find also that when the 
parent birds had young in the nest, or while the hen bud was 
u|ion her eggs, the male bird was mast frequently seen to carry 
a fish in his beak to some convenient perch, and there kill and 
divide it This appeared to be the manner of proceeding when 
the parent bird purposed feeding its mate or the young, being 
able, I judge, to disgorge a fragment of a larger fish, but not to 
eject an entire fish. 

Both habits having been found to be true of this bird—4hat of 
swallowing the fish when caught and of kilting it before eating 
It—it Is desirable to know why the latter method should be the 
rule, almost without exception, in some localities I can only 
suggest that this may depend upon the anatomical characteristics 
of tne fishes caught by the kingfisher*. 'When an abundance of 
cyprinolds—soft finned fishes—sre to be obtained, then little or 
no preliminary carving on the psrtof the birds is necessaiy, but If 
young acanlhopterynians, and tough, hard-scaled fishes of any 
family, hare to be depended upon, then the kingfisher will ba 
careful to first kill and pull in pieces such fishes, that unsuit¬ 
able portions may be rejected. I have a memorandum of one 
instance where a young gizzard shod (Dorotoma itptdwnHm) was 
lieheaded and divided mtoi four portions before the kingfisher 
ate it 

In studying the hahlts’of our American birds—and T suppose 
it Is true of birds everywhere—it must at all times be remem¬ 
bered that there Is less stability in the habits of birds than is 
supposed , anl no account of the habits of any one species will 
exactly detail the various features of its habits as they really are, 
in every portion of the territory it inhibits. 

Trenton, New Jersey, Nov ao CrtAS. C. Abbott 


Kirkes Physiology 

In Rirke's “ Physiology" (p. ia8, 7ih edition) mention is 
made of a conception, due to Mr Savory, concerning a probable 
function uf the Sinuses of Valsalva, which appears to me to be 
based on a neglect ot an important hydrostatic*! law And as 
this error is not only widely spread, but is considered a point 1 f 
some importance among students of physiology. It may not 
perhaps be unwise, even now, to call attention to it. It is stated 
that, owing to the expansion of the aorta towards its termina¬ 
tion, part of the lorn- of the reflux oi the column of blood is sus¬ 
tained during diastole by the muscular substance of the ventricle. 
Now, it seems that a consideration of the law above referred to, 
which is known os Pascal’s “ Principle of the Equality of Pres 
sure*,” must essentially modify this statement. It will be well 
to note, however, before tracing its application, that notwith 
standing the varying mechanical conditions of the column, and 
the structures in relation with it, these conditions at any one 
point of time during dilatation may be regarded os fixed and 
uivariable. Also, that os these conditions vary in degree and 
not in kind, what is true of any one period of time must, in 10 
for as the present demonstration is concerned, be true of any 
other 

i-et us consider the state of thing* immediately upon the con¬ 
clusion of the systole Firstly, the whole arterial system is m a 
state of distension, and, in virtue of us elasticity, tends to con¬ 
tract and to impel the blood in two directions—onwards through 
the capillaries, and backwards against the heart. There I* also 
a cessation of the opposing impulsive force from the ventricle, 
and the combined effect of thaw two qgtions Is to produce the 
“ force of reflux. ■ And since, as has been shown above, it is 
unnecessary to trace the variations due to the mobility of the 
system through the whole period of dilatation, It may be mid 
that at any given instant we have the following data, via, a 
column of fluid contained in a vessel with an expanded base, 
and a certain force imp res se d upon that cotnmn. It is ebvwus 
that it cannot affect our conclusions to assume that the lorce of 
reflua is transmit!ed to an Imaginary sorfaot, which we can fix at 
a point immediately above the expansion of the vessel, where it 
at sms its normal calibre, and we can then ascertain how tins 
force is farther transmitted to the base. This base is, however, 
made up of two parts, a circumferential part by the muscular 
substance of the ventricle, cad a central part by the wattnna r 
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valve*. the whole ue* being greater than that of any other tec* 
that of the column. Now, the question at iuue is, whether by 
this arrangement the semilunar valve* bear any less pressure 
because a portion of the base of the column rests upon the wall 
of the ventricle. That they do not may be sufficiently proved 
by the following considerations 

It is a generalisation from Pascal s law that " when a liquid 
enclosed m a vessel » submitted to an external pressure, every 
plane surface that we cm imagine In the interior of the veseel 
experiences a 1 ressure proportional to its area. As a conse¬ 
quence of this law, it follows, if the force impressed upon our 
Imaginary surface represent the total force of reflux, that the 
pressure sustained by the whole area of the base will be con 
sulerably greater than the actual force of the column, and this 
increase of pressure will be proportional to the difference between 
the areas ot the two surfaces. Alto, the pressure upon the semi 
lunar valves will be entirely independent of the pressure upon 
the rest of the base, end will be directly proportional to their 
own extent It may lie concluded, therefore, that whatever the 
condition of things at the base of the aorta may be, no mechani 
cal advantage is gained thereby, indeed, if the area of the valves 
be equal to that of the surface we have taken, they will sustain a 
pressure equal to the total force of reflux of the column. Hence, 
by extending the area of the base over the wall of the ventricle, 
the only effect is to increase the total amount of pressure sus¬ 
tained, without at all lessening the pressure upon Us original 
extent 

It is true that if the aortic orifice contract with the muscular 
substance of the ventricle, that in this way, t.e by decreasing 
the area of the valves, a varying amount of advantage would bo 
gained which would be greatest at the time of greatest contrac 
lion 1 his condition is, however, the only one that can at all 
favour the idea that “ the reflux Is most efficiently sustained by 
the muscular substance of the ventricle, and as this condition is 
doubtful, it must still seem that the main feature of Mr Savory s 
theory cannot be supported W Percy Ashk 


Phoenician Characters in Sumatra 
IN a short communication to the Anthropological Institute in 
December last (Naiukk, vol xu p 199), Phomician characters 
were stated by me to be stUl In use in South Sumatra. As many 
of your readers may be glad to have more information on the 
subject, I write to say that the district aliove alluded to includes 
Kejang, Lemba, and 1 assammab, between the second and fifth 
parallels of south latitude. Several manuscripts, on bamboo, 
from this region are preserved in the library of the India Office , 
and a Kciang alphabet is given by Maraden in his 11 History of 
Sumatra,’’ third edition. Some of his characters, however, 
appear to have been incorrectly copied About half the Reiang 
letters arc admitted by all the Oriental scholan to whom I have 
shown them to be Phoenician of the common type , others being 
similar to forms found in Spain and other Phcenician colonies. 
Most of the letters are revtrttd, a peculiarity which is explained 
by the fact that the Kejang writing according to Marsden, is 
read from loft to right, contrary to the practice of the Malays 
generally The matter is of great interest, and, it u to be hoped, 
will be investigated by Phoenician scholars. 

J I ark Harrison 


Ring Blackbird 

In my letter In Nature, vol xu p 187, I did not refer to the 
King Ousel, for it did not occur to me that anyone would suppose 
that, with the apparatus of so many standard works on birds, I 
could fail to identify my bird, if ne were a King Ousel, mal» 
or female 1 therefore add that my bird is in no respect (save 
the prevailing colour} like that species of TurJut It is txadly 
like a female blackbird, save that it has a white raff, in the peti¬ 
tion of the Berbery Dove’s nag, and white spot under the chm- 
I have never seen a Ring Ousel, or the picture of one, with those 
characteristics. Betide*, the Ring Ousel is migratory, and would 
hardly be seen till the ipring. 

A then a eu m Club, Jan 16 C. M Inolkby 


[Considering the time of year at which this specimen was 
obtained, ft fo more probable that it is a pied variety of the black¬ 
bird (which is far frosn uncommon) than a Ring Ousel If our 
correspondent wiU forward the specimen to us, Tor examination; 
we will settle the point for him, and return It—E d.] 


OUR ASTRONOMICAL COLUMN 


The Total Eclipse of the Sun on April 6 .— 
Dr Janssen’s station for the observation of this eclipse is 
mentioned as probably Hud, the position of which place, 
as laid down on the Admiralty Chart of Cochin Chita, in 
in longitude 107* 38 east of Greenwich, and latitude 
16° 2y north. For this point the Nautical Almanac 
elements give the following figures — 

First contact at ih 38m. 6, local mean time, 130P. from 
the sun’s N point towards the west, for direct image. 
Totality begins at 2h. 57m. 2s, and continue* 3m. ins, 
the sun at an altitude of 46° 

Encke s Comet will no doubt be within reach as the 
moon withdraws from the early evening sky The posi¬ 
tions subjoined are reduced to 8h Greenwich time from 
the ephemera of Dr von Asten, of Pulkova, published by 
the Academy of Sciences of St Petersburg — 


1875—Jan. 24 

:: 11 


23 23 31 

— 27 40 

— 29 6 

— 30 33 

— 32 2 

— 33 31 

Eg* 

— 39 43 


N P D DISTANCE. 

2s 40-6 I 989 
8s 3*-9 
85 25-0 
8s 17-0 

85 8-8 1-977 

85 04 
8+ 5‘9 
84 43 3 

84 34 5 1-961 

84 2S S 

84 lb 4 
8+ 71 


Mr Otto Struve writes that Dr von Asten’s calcula¬ 
tions show the last three revolutions of this comet can be 
perfectly represented by a uniform mean motion, without 
the hypothesis of a resisting medium, and even with 
greater precision than all tlie previous observed returns 
with that hypothesis. At the same time, during more 
than one revolution, something like acceleration has been 
indicated, and nearly to the same amount as Encke had 
supposed. 1 his was the case between 1862 and 1865 
Again, in other revolutions, as between 1845 and 1848, 
the acceleration has been subjected to very considerable 
changes In the actual state of his researches Dr. von 
Asten is inclined to conclude that the existence of a 
resisting medium is not proved by the motion of Encke’s 
comet, and that the observed acceleration in several 
returns ought to be attributed to the action of other 
forces, for instance, repulsive power produced by the 
approach of the comet to the sun, the effect of which 
might vary considerably, according to the conditions in 
which the return to penhebon takes place. A short 
paper by Dr von Asten on this interesting subject is in 
the press. 


Winnecke’s Comet of Short Period, last visible 
in 1869, will also be observable in the morning sky from 
about the next new moon. The ephemeris calculated by 
Prof Oppdlzer of Vienna will be found in No. 2/116 of 
the Astronomuchc NachrtchUn. This comet will pro- 
pably be faint, while it remains visible at the present 
return It arrives at penhelioa on March 12, and at its 
least distance from the earth on February 15 It is 
Comet 1819 (3), and Oppttlzer thinks he has identified it 
with one of the imperfectly observed comets in 1808, 
The elements which nave been determined for 1875 show 
that the comet now makes a very close approach to the 
orbit of J upiter, indeed, in hebocentric longitude 109° 25', 
the distance between the two orbits is less than 0 06 of 
the earth’s mean distance from the sun j this point is 
passed rather less than two years before perihelion pas¬ 
sage. So far as can be judged at present, the comet wiU 
not be liable to great perturbation from the attraction of 
Jupiter till the year 1907, when it is possible a complete 
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tiiUfcge of elements may take place thu however of 
coarse depends upon the amount of chance which the 
Actual mean motion may undergo from the successive 
•mailer perturbations of the next thirty years 
Borrillys Comet or Dfcemper 6—Thus far it 
dott not appear that any orbit of the last comet dls 
covered at Marseilles has been published The following 
elements, founded on observations between Dec. 7 and 
26, received from M Stephan Director of that Obser 
vatory, may therefore possess some interest —Perihelion 
passage, Oct 19, 1874, at ah. 36m. Greenwich time 
ascending node 28a 0 12 49' distance of penhelion 
from node, counted on the orb t n the direction of 
motion, 1 s° 23 34" inclination, 8o° 56 28 distance n 
perihelion, 04966; motion retrograde These elc 
menu bear no close resemblance to those of any pre 
viously computed comet 


ON A PROBABLE CAUSE Or THE CIIANGI 
OF THL COURSE OP THE AMU DAPYA 
TROM THT CASPIAN TO THE ARAI * 


agriculture, aided by lmgat on hoi probably been pracl v 
from the earliest ages on the banka of the Oxus. 

The deaenpt on, in Herodotus, of the pin n in Asm through 
which a mighty nver called Aces ran and watered the lands of 
five nat ona nhabiting its hanks, may post 1 ly not apply to the 
Oxus valley though the Chonumlans are specified as one of the 
five nations. But the passage clearly lescnbes tie listnbut on 
of the waten of the Aces for the purposes of cult vat on and t 
may with reason be inferred tl at the art of mgat on was in 
vogue in the Khoresm an oasis some two thousand yean ago 
However this may be the Chinese traveller Ihoucn thsang 
speaks of Khiva, n the seventh century of our era, ns form ng 
but a narrow band on both banks of the Oxus a desenpt on 
which does not adm t of a doul t that the waters of the nver were 
then employed In watering the land 

At the present day the Khanate of Xh va, as is well known 
owes its fertil ty to the numerous canals of mgation denved 
from the Am between P tnnk and Nukus. The heads of these 
artificial canals are kept open dunng the part of the year inclu led 
between the months of May and November and thus allow the 
summer or flood waters of the nver which pass into them, to 
be distributed over the land of the Khanate. As the volumes 
and velocities of the streams entering the several canals ore less 
than that of the flood of the Amu, a depoa tion of silt earned 
to suspension by the waters, takes place m these canals. For 
this, among other reasons, their heads are closed dunng the 
wilder and early sprung months so as to allow of their runn ng 
dry and the deposited silt being then cleared, by manual labour 
from their beds. 

I am not aware that even a rough estimate has ever been 
made of the quantity of water thus divened from the Amu and 
passing into these canals, dunng the penod of the yearly floods. 
It u clear, however that the physical phenomena of the r ver 
must be sensibly affected by the abstraction of so Urge a body 
of water from its stream and I will, therefore make some 
attempt to arrive at an approximation to the truth on this head 
though the data at my dupout on are insufficient, and the cood 
ttous of the problem are such aa render it difficult to attain to 
aaygreat precision. 

The land under culdvat on to the Khanate U generally est 
mated at about two millions of acres) if we assume that the 
whole of this cultivation requires the constant me of water about 
40,000 cubic feet par second must be taken by the several canals 
from the river It is perhaps true that many of the crops do 
Rot require more than partial irrigation, but on the other hand, 
the population of about 400,000 souls, and the cattle of the 
Khanate, are entirely dependent on the river for their water 
■Apply The acta, therefore, assigned for irrigation may be 
mnew e r e d ae absorbed by the people and by the cattle, and the 
ee fi| »s t a of 40,000 cubit feet per second may be allowed to stand 


A very rough oalcula on founded on the scanty (lata to lie 
fount! fn General Ivan en 1 pamphlet on Kl iva, and made by me 
some four months ago gave 30 000 cubic feet per second ae the 
quantity of water diverted from the Amu by the Irrigation canals. 
It is to be remarked however that the few d mens ons given of 
these canals are merely fo nded on hearsay evidence and an 
not the result of ncual csrcfu observation and they refer more¬ 
over to the state of things wl Ich existed forty years ago No 
correct estimate can be expected to he deduced from such con 
fessedly central and Incomplete inf rmat on It results then 
that the f rst estimate of 40,000 cub c feet per second founded 
on the known necessi ies of the land and its population, is 
probably nearer the truth than the second which I denved 
Irom a perusal of General Ivan en ■ merest ng pamphlet 
It has already been sail that the heads of the canals remain 
open during the flond season of the Am the quant ty of water 
consequently en enng the canals, depen Is upon the he ght of 
the summer floods of the nver an 1 will be greater as the level 
of the flood s h gher and w 11 be less as tl at level is lower But 
a nee a supply 01 about 40 000 cub c feet per tecond is n matter 
of actual necess ty to the 1 ves of the populat on of the Khanate 
t s clear that the levels of the canal beds at the r heads, must 
be so a busted as to provi le for the entry of 40 000 cub c feet 
per second even should the level of the Am flood be an excep 
i nally low one. It resul s, therefore that n all years, except 
that of an exceptionally low flo d a mucl greater q lant ty f 
water than wl at u ac ually requ red for rr ga on au l for con 
sumpt on by the populat on a i by the ca t c s I verted from 
the Am and passe* by tl e rr gal on ca alsofKhva Ivan en 
ment ons that tne excess of water pass ng by the canals lunng 
h gh floods u allowed to flow nt< lakes and nto the Don 1 n, 
Kunya Daryal k and o 1 er oil rv beds of the Am wh ch 
thus act as safety valves to 1 e embankments an 1 works belonging 
to the mgated trac 1 be c nclu- on wh ch may be drawn 
from the forego ng s 1 ,n most years there is a very great 
waste of water ans ng f o the mper c system of mgat on 
employed n Khiva It s n cdless t enlarge on the mngn tude 
of such a cv 1 in a local ty where water s an absol te necess ty 
to prevent the^advance of the surround ng desert W tha sc en 
t fic system of mgn on t is pn 1 al le t at an acreage of land 
cq al to that at present ci Itivatcd o the banks of the Am 
m ght be reels met! from the desert by precisely the same expen 
d ti re of water wh ch now takes p ace 

The following table which I have ve tured to compile from 
the measurements a 1 observations of the Am Darya made by 
the officers of the exp -d t on sent n 1874, under the ausp ces of 
the Imperial Russian Gcograp! cal 5>oc ety w 11 enable some 
lea to be formed of the waste of water wl h look place on 
several dates between the 23rd of June ai d the 10 h of heptem 
ber of the year in question The tal le shows, n ci bic feet per 
second the total d scharge of the r ver the port on of that dis¬ 
charge diverted by the rrgaton canals an l the remainder 
wh ch 1 assed Nukus I must, however ren ark that the quan 
t es shown should be regarded as an approx mation only to the 
truth 


Date 

Vn uma of 

\ ol mo rax ng 

Vo| m entenoR 

New S yle 1 

R 

Nukus. 

Cttn.il. 

23rd June 

ioi 000 

47800 

53 200 

29th 

97900 
139800 | 

46 300 

5« 600 

nth July | 


73 6oo 

17th 1 

122 600 

! 

64,600 

3rd August 

142 800 1 

67 600 

75 200 

15th 

*Jth 

120,700 

1 of 000 

57 200 
50200 

| &e 

10th September 

93.100 

44,100 

| 49000 

Average per diem 

122,200 

59.6oo 

| 62,600 


Theee figures show that in lieu of 40,000 cubic feet per second, 
which is the water supply estimated to be sufficient for the wants 
of the Khaaatc, the irrigation canals, between the 23rd f June 
end the loth of September, 1874, diverted, on an average 
62,600 cubic feet per second from the Amu Darya, or ten nine 
teenths of the whole volume of the nver 
Information does not yet exist which would allow more than 
a gnets to be made of the volume of the low water discharge of 
toe And, but from what hat been already stated, it follows that 
at Nukus there is a very much less difference between the 
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volumes of the summer and winter discharges than there would 
be if the river were In a state of nature, and if a large portion of 
its flood water were not diverted by man ior the purposes of 
irrigation. Thu equaliiatlon between the summer and winter 
discharges of the Amu below the irrigated tract, has great tig 
nificance, and has suggested to me a cause which may probably 
account for the change in the coarse of the river from the Cas¬ 
pian to the Aral It is a matter of notoriety that the waters of 
the Amu carry in suspension an enormous quantity oi mod and 
sand, and It is to the deposition, in its old bed, of this suspended 
matter, that I am inclined to think the change in the course of 
the river may with much probability be ascribed. 

In speaking of the aqueous causes of the changes taking place 
on the surface of the earth, Sir Charles Lyell, in bis “Principles 
of Geology, has made the following remarks on the transporting 


[ Jan . ai, 18^ 

power of water As they cannot bo put in plainer and betfcw 
language, and as they bear intimately on the theory I have 
hazarded, I will quote them verbatim and in txUnt* —“The 
force,' be say*, “of mountain torrents is easily understood; but 
a question naturally arises, how the more tranquil rivets of the 
valleys and plains, flowing on comparatively level ground, can 
remove the prodigious burden which is discharged into them by 
their numerous tributaries, and by what means they are e n a bl e d 
to convey the whole mus to the sea. If they bad not this 
removing power, their channels would be annually choked up, 

I and the valleys of the lower country and plains at the bate of 
mountain chains would be continually strewed over with frag¬ 
ments of rock and sterile sand. But this evil is prevented by a 
general law regulating the conduct of running water i thus, two 
equal streams do not, when united, occupy a bed of double sur¬ 



face Nay, the width of the principal river, after the junction 
of a tributary, sometimes remains the same as before, or is even 
lessened The cause of this apparent paradox was long ago 
explained by the Italian writers, who had studied the confluence 
of the Po and its feeders in the plains of Lombardy The addi¬ 
tion of a smaller river augments the velocity of the main stream 
often in the same proportion as it does the quantity of water 
The cause of the greater velocity Is, firstly, that after the union 
of two riven, the water, in place of the friction of four shores, 
has only that of two to surmount, secondly, because the main 
body of the stream, being farther distant from the banks, flows 
"* with lest interruption, and lastly, because a greater quantity 
!-* «.«- j j ito the river’s bed. 


of water, moving more swiftly, digs deeper ts 
By this beautiful adjustment the water which drains the interior 
country is made conthmaily to occupy lets room as it approach** 


the sea, and thus the most valuable part of oar a_ 

nch deltas and great alluvial plaint, are prevented from b 
constantly under water " 

Now, If we apply these principles to the Amd Darya, it it 
manifest that, when it fail into the Caspian, the 
of Us flow were such that the volume and velocity of its summer 
or flood stream were sufficiently great to clear its bed annually 
of the deposition of slit due to the smaller volume and velocity 
of its winter stream. The figures given In the table show that 
the volume of water passing Nukus on the ioth of September was 
a little more than one-third only of the total discharge of the 
river on the 3rd of August, on which date, it is probable, the 
Amu Darya reached Us maximum height for 1874. I ant In¬ 
clined to think, from a consideration of the winter discharge* 
which are recorded by Wood in hi* work on the Upper Oxus, 
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winter months of any year it not very much leu then that which 
pawed the time point on the 10th September 1874. However, 
it It impossible, u the pretent itate of our information, to itate 
with ptecUion either the volume of discharge during the winter 
months, or the quantity of water required to pau during the 
rammer, to toour out the depomta made in the bed of the Amu 
by the winter discharge But those who are inclined 11 confide 
in the intelligent arrangement! of nature, will have no difficulty 
in believing that theta two volumes were in rich a state of pro¬ 
portion at corrected the evilt induced in the bed of the river by 
the low velocity of the 1 mailer of the two volumes, it of the 
winter discharge of the Amu. Under such circumstances, the 
bed of the river would be undctenonUcd, Its course would remain 
constant, and Its flow would continue into the Caspian bea. 

But immediately the volume and velocity of the summer or 
flood discharges of the Amu Darya were decreased by the action 
of defluent canals excavated for the irrigation of the lands of 
Khiva, the corapenaa o y arrangements of nature, which pre 
vioualy kept the river t bed dear, wou d lie interfered with, and 
some portion of the silt deposited by the winter stream would 
remain unremoved This evil would increase yearly and the 
intensity of its action would be greater as the quantity of water 
diver ed for irrigation purposes became greater A port on of 
the deposit might occasionally be rem >ved by an accidentally 
Ugh flood, but eventually, a state of things wonld supervene in 
Which the conditions of the Amu would present the precise con 
verse of the i-tate of adjustment described in Sir Charles Lyell 1 
work, that if toisfy, bars and banks of sand would form in the 
course of the river, would be enlarged yeaily, and would prevent 
it from flowing on to the Caspian 1 he most westerly point 
reached by the waters oi the river would continually recede to 
the east, and they would become erratic whde seeking an outlet 
by a slope steeper than that of their encumbered old bed 

Such Is a tolerably concise description of what I conceive has 
actually occurred m the case of the Amu, and has caused the 
change of its flow into the Aral Sea, and it now remains to eaa 
mine whether such facts as are known regarding the change and 
the existent state of things are in harmony with the theory I 
have ventured to hazard 

Abulgazec Khan, in his history of the Mogols and the Tartars, 
relates that in the early part of the sixteenth century 1 all the 
road from Urgenj as far as Abul Khan was covered with aouls, 
ut encampments of nomads for the Amu Darya, after having 
poised under the walls of Urgenj, flowed to the foot of the eastern 
slope of Mount Abul Khan, whence the river turned to the 
south west, to turn afterwards to the west, and empty itself at 
Ogourtcha into the Sea of Mazanderan. The two banks of the 
river as far as Ogourtcha presented a succession of cultivated 
lands, of vineyards and of orchards All that country was at 
that tune very populous and in the most flourishing condition 
In the early part of the sixteenth century, therefore, the Amu 
Darya fell into the Caspian, and irrigation, by means of Its 
waters, waa general along its banks from Urgenj as far as Abul 
Kins 

Anthony Jenklnson, the Englishman travelling from the Cas 
plan eastwards in A D 1559, arrived on the 5th October at what 
he called a "guile of the Caspian Sea. Here he found ‘the 
water wry fresh and sweete. ’ He continues 1 “ Note that in 
times past there did fml into this gulfe the great river Oxus, which 
hath his springs in the mountains of Parspomisus, in India, and 
now cometh not to far, but flslleth into another nver called Ardok, 
which runneth towards the north. 1 The “very fresh and 
sweete water ’ found by Jenkiruon could only have been brought 
by a flood, or have forced its way either by a channel or by 
filtration through the land banks into the old bed of the Oxus to 


s, and the dosing of the old course, must have been dream 


is like to be distroied, and to become a wilderness for want of 
water, whec the river of Oxus shall fail ” 

This apprehension was soon to be realised, for Abulgaiee 
relates, In the work already quoted from, that thirty years before 
his birth, it in A.D 1575, the Amu Darya found a postage for 
itself into the Sea of Aral a cireum. trace which changed the 
environs of Urgenj into a desert by depriving them of the water 
necessary for the lrngat on of the soil 
From the foregoing extracts we learn that, commencing with 
some year early in the sixteenth century the stream of the Amu 
Darya, year after year, fell short of reaching as for to the west 
os it formerly did, until in *.111575 the new channel into the Aral 
conveyed the whole of the waters which remained after the im 
gation of the lands of the Khanate lying on the course of the river 
above Urgenj had been provided for 
As regards the actual condition of the old and present beds of 
the Amu Darya, the levelling operations earned out in 1873 and 
1874 afford the following data — 


Height of Aral 

:: tt. 

„ Nukus 
„ Bead 
„ lknd 
,, Shahbazwall 
,, Shahbazwall 


above Cunion 250 feet 
„ Caspian 190 „ 

„ Aral 60 , 

„ Caspian 310 „ 

„ Aral 70 „ 
„ Caspian 320 , 

, Aral 140 , 
Caspian 390 , 


Jenkinson continues his narrative thus 1—■“ We, having re¬ 
freshed ourselves at the fortaid gulfe, departed thence the 4 day 
of October (either this or his first date, therefore, is s mistake), 
and the seventh day arrived at a Cattle called SelJteoie. The 
Castle of SelUrare is situated upon a high hllL The south 

part of this Castle is lower land, but very fruitful, where grow 
many good ftnites the water that serveth all that country is 
drawen by ditches out of the river Oxus, unto the great distraction 
Of the said river, for winch cause it fnlleth not into the Caspian 
Sea as It hathjdooe in times past, and in short time, all that land 


Distance along old Amu from Caspian to igdy 200 miles- 

1. •» » •• lBdy , *74 •> 

■ ■ ,, 11 Urgent „ Bend 43 „ 

„ „ „ Urgenj , Shah baa wali 133 , 

„ , „ Bend Nukus 17 , 

The foregoing distances are taken along the meanders of the 
bed. In ho*. 

Hence the slope per mile from the Caspian to Igdy is ill 

.. UrBcnj „ Igdy 3} 

„ „ „ Bend Urgenj 3} 

11 ii 11 Shahbazwall„ Urgenj, tsj 

„ „ , Shahbazwall,, Bend , Oi 

is 1 >1 Bend „ Nukus , 7J 

From the foregoing I infer Urgenj to be 564 ft above Aral, 
and 306) ft above the Caspian. 

The following are the conclusions I draw from the foregoing 

f^fiti — 

1 That the ozl bed between Urgenj and Igdy, having the 
abnormally small slope of 3} in per mile, has probably been 
raised by the deposit of sdt carried by the waters of the river 

2 That the bed of the Kunya Daiyalik, which commences 
opposite Shahbazwall. having a slope of 8| in. per mile above 
Urgenj, discharged a larger body of water than the bed below 
that place The difference of the discharges must have been 
disposed of m irrigation, and the abstraction of water from the 
Kunya Daryohk was the cause of the silt deposited in the bed 
of the river below Urgenj, as well as of that in the Kunya 
Dory aide itself 

3 The bed of Knnya Daiyalik having a slope of 8$ in. per 
mile, while that of the present river, downwards to Bend, bom 
the head of the Kuaya Daiyalik, has a slope of 94 in., it 
follows, that the alopa of the old coarse must have been 
flattened from something steeper than 94 in. per mile to 84 in. 
per mile, otherwise, the waters of the river could have never 
passed by the Kunya Daryahk towards Urgenj. 

4. The water passing along the old Amu being headed bade 
by the deposition of silt ta the old bed of the river, became 
erratic during floods, and found an outlet by the Ardok channel, 
which eventually carried all the waters of the Amil Darya towards 
Nukus. 

5 1 he small difference of slope per mile of the beds of the 
Kunya Daryalik, and the present Ann) Darya, explains the 
tendency of the flood waters to escape from the river. and the 
necessity of the dams found along the old course. And since 
the slope of the bed of the Amu Darya down to Bend Is 94 in 
per mile, while that from Bend to Nukus is 74, there must 
always be a tendency, during floods, for the waters to be headed 
back at Bend, and so to seek an escape by the Loudon channel, 
across the mouth of which a dam has been constructed to 
prevent each an occurrence. The condition of the bed of the 
Amil Darya, from where the irrigation canals commence, down 
to Bend, tully accords with the theory of the change of the course 
of the river developed in this note. Descending from the point 
indicated, the bed of the river is more sod more encumbered 
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with shoals, until m the ranch where Bend ii aituetid, and where 
the maximum volume ha* been abstracted for purposes of irriga¬ 
tion, the entire breadth of the Amu Darya is obstructed by a 
mass of sandbanks intersected liy narrow and tortuous channels. 

It appears, then, that such information as we have, regarding 
the change and the ex stent conditions of the old and new 
courses ol the Amu Darya, present* a picture precisely the con 
verse of that delineated in and quoted from Sir Charles Lyell a 
work. In lieu ofu constant increase to the transporting capacity 
of the waters of the river, we see that in the Amu Darya such 
is replaced by a constantly diminishing transporting power, and 
that the old bed has been filled up an 1 destroyed by tbe deposl 
non of silt This deposition of silt and deterioration of the bed 
can only have been caused by the abstraction of its waters for 
irrigation Whether other circumstances assisted the consequent 
chuge of the flow of the Amu Darya is a question it is not my 
purpose to examine m this place Enough has I would submit, 
been adduced to show that the practice of irrigation as con 
ducted on the hanks of the Amu Darys, produces phenomena 
whose action furnishes a probablt explanation of a very cunour 
' ’ ” IlMHIRT WOOD 
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A published the programme a few months ago (vol x. 
p. 267], has been postponed, owing to the large number 
of demands from foreign parts for room in the h xhi 
bition It will not take place in the beginning of spring 
as intended orginally, but will be opened on the 1st of 
August, perhaps by the President of the Republic, who 
seems to be deeply interested in the success of the enter 
prise. It will be held tn the Pavilion de b lore This 
magnificent building was left unfinished when the Empire 
was upset, and could not be burned by the Communists 
ns the woodwork had not been begun It is now bemg 
decorated most tastefully and will be inaugurated by 
the Congressiomsts 

An exhibition will also take plnce In the Pavilion 
de Flore and Orangerie situated close to the Place 
de la Concorde All the 1 errace du Lord de 1 Eau, 
from the Pavilion de Flore to the Orangene, will form 
part of the I xhlbition Temporary sheds of every 
description will be constructed in that splendid situation 
along the banks of the Some and under the four rows of 
lofty trees The coup d ml will be splendid and is sure 
to attract an immense number of spectators The Ex 
hibilion will be opened on the 19th of July, and will last 
until the 4th of August A very large number of gentle¬ 
men of all counties have been appointed members of the 
honorary committee The president of the Congress is 
M Delesse, a French engineer m the mining service, 
and a great geologist M Delesse is now the president 
of the Central Committee of the Geographical Society 
Up to the present moment the vice-president has not 
been elected 

The Exhibition and Congress, as we formerly notified, 
have been divided into seven different groups (1) Ma 
thematical, (2) Hydrographical. (3) Physical, (4) His¬ 
torical (5) Economical, (6) Didactic , (7) Travels 

A programme of 123 questions has been published, and 
all these, as far as possible, will be discussed by the 
members of the Congress. 1 he principal questions will 
be found m the article referred to 


ON THE ALTERATION OF THE NOTE OF 
RAIL IVA V WHIS TLEL IN TRAJNS MEL TING 
EACH OTHER 


I AM not aware whether the following explanation of 
this curious acoustical phenomenon has ever appeared 
in pnftt, if it ha*, it will, 1 think, bear repetition, as 
offering an interesting illustration of some of the laws of 
propagation of undulations through agnal media. 


If two railway trains meet and past each other at 
tolerable speed, and the driver of one of them is sounding 
his whistle, any person in the other train accustomed to 
music will notice that the moment the whistle passe* him 
Its note will be lowered in pitch in a marked degree. 

It was at first supposed that, at the time of passing, the 
driver lowered his whistle intentionally, as a salute to the 
other tram (like “dipping the ensign * at sea), but this 
was found not to be the fact the driver himself bemg un¬ 
conscious of any change 1 believe the true explanation 
was first given by Mr Scott Russell, but I do not know 
when or where 

It is an exactly parallel case to one which has recently 
attracted attention in astronomy, namely, the evi¬ 
dence afforded by the change in position of certain 
spectral lines, owing to the vapours which produce them 
approaching or receding from the observer The expla¬ 
nation of this will be familiar to most of the readers of 
Nature, and 1 have only to apply it to the case in 
question. 

Every musical note propagates adnal waves succeeding 
each other with a known rapidity, corresponding to the 
pitch of the note , the higher the pitch, the greater the 
rapidity of succession of the waves, and met versA Now, 
when a person advances to meet these waves, more of 
them will pais him in a given time than if he stood still, 
on the same principle that if a man meets a file of 
soldiers on march, more men will pass him per minute 
than if he were stationary Thus tbe apparently increased 
rapidity of the waves will give him the impression of a 
sharper note 

On the other hand, when the trains have passed each 
other, the listener will be moving in the some direction 
as the sound waves, and consequently a less number will 
pass him in a given time, causing the note to appear 

flatter 

The sum of these effects will be the sudden drop of the 
pitch of the note at the moment the listener pastes the 
whistle 

We may reduce the effect to numerical calculation, 
premising that, in order to simplify the reasoning, we 
will suppose the source of the sound to be stationary, and 
the observer to move towards it with a given velocity 

Let n “ number of sound waves propagated by the 
given note per second , and let «, — the number which the 
listener will gain by his advance in the same time, which 
is the number he would paas by hts own proper motion 
if the waves were standing still. 

Then the effective number of waves per second which 
will meet his car will be — * + this number determining 
the pitch of the note he hears. T his may be called (by an 
astronomical analogy) the apparent pitch, as distinguished 
from the true pitch 

1 0 find the value of let L — the length of the sound- 
(“ - where V « velocity of sound in feet per 
second) Then, if v - velocity of motion of the listener 
he would pass, by his own proper motion, ~ warn per 


second) whence - - -p 

Hence the apparent pitch of the note is what will cor¬ 
respond to the number of vibrations 

--+7-0+T) 

But we may simplify this by applying the hnw^li- 
principle, that a musical interval is measured by the ratio 
of the vibration numbers of its higher and lower HmiHwg 
•ounds. Let therefore 3 - the interval between tbe real 
and the apparent sound | then 


» 


<•+?) 

n 
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»-1 + t 


y+v 

v 


A very simple formula, in which the ongmal number of 
warn disappears, showing that’the interval between the 
two notes is irrespective of the ongmal pitch of the whistle, 
and depends only on the velocity with which the listener 
approaches the source of the sound 
We have now to take the cose where the listener, having 
mused the whistle, is receding from the source of sound 
The note will then appear flatter than the real one. and 
its vibration number will be found by the same rule as 
before, merely giving v a minus sign 

And the tntervaL 1 e, the ratio of the vibrations of the 
higher to that of the lower, denoted by ft, will be 




«0 - y) 


• v-~l> 


These two intervals added together will express the diop 
of pitch of the whistle at the time of passing 

But to add intervals together wc must multiply their 
ratios, hence if i, represent the drop, 

> 3 -z±~: 


from which the drop of the whistle coi responding to any 
speed may be found 

1 o simplify the reasoning, we have supposed the whistle 
to be stationary and the listener to move with a velocity 
— v If both move, as is the usual case m railway tiains 
meeting, v must be made — the sum of the speed of the 
two 

Taking V »* 1120 feet per second for ordinary condi 
tions, the following table shows the value of the dup for 
different speeds — 


Coi Joint speed of the two meet ag i 


I Com pond g lrop of thu 
! not* of the h till 


Miles per I our 

*4 

45 

70 

85 

108 

*S» 


fceet per neon 1 

34 


66 


lOl 


ias 

160 


a*4 


I 

/ 

1 

{ 

\ 

( 


{ 

I 


A sent tone 

<s> 

A whole tone 

(0 

A minor third 

(!) 

A major third 

(!) 

A fourth 

(!) 

A 1 fill 

(!) 


I have made observations whenever I have had the 
opportunity, and find the results corroborate the deduc 
tions of theory The most common interval observed in 
ordinary travelling is about a third, major or minor, cor¬ 
responding to a speed of between thirty five and forty 
miles per hour for each train W Pole 


GLASGOW SCIENCE LECTURES 

U NDER the title of the Glasgow Science Lectures 
Association, an organisation has lately been formed 
fa Glasgow, whose object is to provide annual courses of 


lectures on various branches of science by men of 
eminence m each department, so as to place in clear and 
comprehensive outlines the most important results of 
scientific inquiry before the public of Glasgow, and at 
such a rate as will secure to those who cannot otherwise 
obtain it the best information on the state of science, as 
established by the most recent investigations of its most 
distinguished workers The scheme originated amongst a 
number of working men who were desirous of following the 
example of the science lecture movement which has been 
so successfully worked out m M mchester during the last 
six or seven years, but with this difference, namely, that 
the lectures should be self supporting To accomplish 
that end, and be m a position to pay the lecturers liber 
ally for their services, they at once saw that the minimum 
rate of admission could not well be fixed at less than 
threepence, and they confidently believed that many of 
their fellows would be most willing to pay that amount 
for the privilege which it was proposed to place within 
their reach. They soon enlisted the sympathies and 
active co operation of persons m a higher social sphere, 
and in due time the Association took active shape A 
large executive committee was constituted, and Dr 
Allen Thomson, 1 RS, one of the most distinguished 
members of the professorial staff of the University of 
Glasgow, cheei fully accepted the honorary presidentship 
of the Association, while a number ot other prominent 
citizens were enrolled m the list of vict presidents 

Owing to the fact that Pi of Roscoe had been the 
moving spirit of the Manchester Science Lectures for the 
People, he was very early communicated with, in the 
confident hope that valuible advice based upon his 
practical experience would readily be placed at the service 
of the originators of the Glasgow lecture scheme 1 hey 
were not disappointed in their expectations, and, indeed, 
had they been licking in enthusiasm and determination 
to make the scheme a success, they would have been 
stimulated to action by the various communications which 
they received fiom that gentleman 

It was very late in the past year before the Glasgow Sci 
ence Lectures Association was sufficiently well organised 
Jto make any public announcement of its existence, but the 
active promoters of the movement wert most anxious not 
to allow the whole winter to pass without having some 
lectures delivered under the auspices of the Association, 
no matter h iw shoit the course might be Prof Roscoe 
most kindly and cheerfully consented to take part in the 
lirst or introductory course , and considering that gentle 
mans peculiar relationship to the Manchester Science 
Lectures, the committee came to the conclusion that no 
person could more appropriately assist at the public in 
auguration of the movement in Glasgow Accordingly, 
with his consent, Prof Roscoe was set Jown to deliver 
the opening lecture of the mtroductoiy course, and other 
three distinguished men of science were selected to 
follow him, namely, Sir William Thomson, Dr W B 
Carpenter, and Prof W C Williamson, of Owens College, 
Manchester 

The inaugural lecture was delivered on the evening of 
Friday, the £th of January, and it was in every sense a 
most auspicious beginning The Glasgow City Hall was 
chosen as the place for the delivery of the lectures, as the 
committee were desirous of bringing together the hugest 
tudiences that could be convened in any place of public 
meeting It holds well nigh three thousand persons, and 
on the occasion in question it was crowded The recep 
tion given to the eminent lecturer was most enthusiastic 
Dr Thomson occupied the chair, and in introducing Prof 
Roscoe to the meeting and formally opening the first 
course of lectures, he delivered an exceedingly valuable 
address, m the course of which he justified the formation 
of such associations as the one under whose auspices the 
lectures were to be given He said that he had no doubt 
that in the selection of the lecturers the committee of the 
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Association would always keep in view the possession by 
the lecturers of those qualities which alone could secure 
ultimate success in their enterprise, and which might be 
summed up as follows —First, the fulness of knowledge 
which belongs to an accomplished master of his subject, 
second, the authority m statement which is derived from 
original research, and third, the disposition and power to 
convey full and accurate information to others with sim¬ 
plicity and dearness 

The subject of Prof Rfltcoe’s lecture was “ The History 
of the Chemical Elements," and it was most completely 
and successfully illustrated, especially m the department 
of spectrum analysis. 

Sir William Thomson’s lecture will be on “The Tides,” 
in which it is expected that a full exposition will be given 
of the more important results arrived at by the British 
Association Tidal Committee in their recent investiga¬ 
tions. 

l)r Carpenter has chosen as his subject "Man not an 
Automaton,” with reference to the recent lectures of Pro¬ 
fessors Huxley and Clifford and the concluding lecture, 
by Prof W C Williamson, will be on “ The Dawn of 
Animal Life * 

It is the intention of the committee in future sessions 
to provide courses of eight or ten lectures, embracing 
all those branches of science that are susceptible of 
being treated thoroughly before large and miscellaneous 
audiences What the public now want is lectures of the 
highest class, conveying ample information, but without 
unnecessary technicality and learned difficulty The 
success of the Manchester Science Lectures for the 
People and of the lectures delivered to the working men in 
the towns visited by the British Association during recent 
years, abundantly shows that such a desire is yearly be¬ 
coming more and more prevalent Johv Mayer 


ATLANTIC NOTFS 

Migration of lUrds—Tlte ThrnJiir and Whale 

I N crossing the Atlantic last September, when900 miles 
distant from the nearest point of Newfoundland, tWo 
land btrdi settled on the ship, and after a short rest 
resumed their flight to the south east, without partaking 
of the food which was scattered in various places for 
them. By the colour of their plumage and motion on 
the wing, I believe them to be a species of lark. It may 
well be asked whence did they come, and whither were 
they going over that vast space of ocean, with no resting 
place nearer the continent than the Azores ? How were 
they fed during their long journey, and what guided them 
on their course ? for it is only reasonable to suppose they 
had come on a bee line from their starting point, and 
even then their muscular powers must have been severely 
taxed It appears to me that naturalists arc not in pos 
session of the secret which enables birds of passage to 
go many days without food at a time when their system 
must be strained to its extreme limit of endurance 
From the result of close observation, I do not believe 
that land birds are often, if ever, driven to sea by the 
force of the wind. Some other cause must influence 
their movements. At the head of the Gulf of Bothnia, 
when there has not been a storm for many davs, I have 
seen scores of different species around the ship, amongst 
them the hawk, the owl, the robin, and many others 
Are those who alight ana stay by the ship the stragglers 
from the ranks of the armies which annually migrate, the 
aide and worn who fall out by the roadside to die, whose 
end m creation has been fulfilled, and their places ready 
to be taken bvtbe young and strong? This surmise is 
strengthened by the fact that no care can preserve the 
lives of these tired birds in captivity, the hawk and dove 
alike refuse (bod, and quickly pine and die. 

Birds must possess strong affections, as they are always 


seen in pain, on the 1 long juimcj s, which is an addi 
tional argument in favour of their voluntary flight over 
the ocean It is scarcely possible they could remain 
together in a gale sufficiently powerful to blow them off 
the land, and more unreasonable still to Imagine that the 
strength which is able to carry them hundreds of miles 
without a rest should fail to breast an ordinary gale under 
the shelter of the land Such facts as these vouch for 
the facility with which the most remote islands may in¬ 
crease the number of their species without the agency of 
man 

Off Youghal a gigantic thresher (Squalus vulpecula) 
was passed It was leaping lazily and obliquely from 
the water, and after attaining its highest altitude, fell 
heavily on the surface, without making any effort to 
ease or guide its descent This fish was not under four¬ 
teen feet m length the belly of a pearly whiteness, and the 
back marked across with broad black bands. I have never 
seen this hsh north before, but on the whaling grounds 
of the southern seas it is common I do not believe it is 
dangerous to the life of the whale, as is often stated, but 
am under the impassion that the irritation caused by 
the attacks of the thresher makes the animal vomit 
up the squid and other small matter on which it feeds. 
It is not reasonable to suppose that the blows inflicted by 
so small an instrument as the threshers tail can have 
much effect through a foot of blubber The whale has 
also many way s of escapin B from its puny enemy, he 
dues to a depth where the thresher cannot follow, and if 
he could, lus power of inflicting injury would be gone, 
owing to the resistance caused by the water, his speed 
also enables him to escape at all times. The treaty of 
offence which is said to exist between the thresher and 
sword fish appears to me to be very mythical When the 
whale is sick or dying, he is doubtless an object of attack 
to all the shark species, as they wage war with the whaler 
for the coveted blubber \VM W KlDDl.E 


THE TRANSIT 01 VEMJS 
'T'HE Times of yesterday contains some additional 
*■ news ftom the Transit parties, specially those of 
France and Italy 

The French news consists of telegrams from Shanghai 
in the Northern and from New Caledonia m the Southern 
Hemisphere Trom the former station M Fleunais, the 
astronomer in charge at Pekin, now states that he was 
fortunate enough to observe all the four contacts, and 
not two only, as was at first stated The times were as 
follows m local mean time —First contact, aih. 3am 
42s , second 22h third, ih com 15s fourth, ah. 17m 
13s. Nor is this all, no less than sixty photographs were 
taken which M rieuriais pronounces good We have 
already stated that stations in Northern China are most 
useful for the application of the Halleyan and direct 
methods, from New Caledonia the best part of the 
news refers to ibe photographic operations, 100 good 
photographs being secured Of the contacts, only the 
interior one at ingress was observed. 

The news of the doings of the Italians comes from the 
party in Bengal, in charge ot the distinguished spectro- 
scopist Tacchim including Dorna, Lafont, Morso, Abetti, 
ana Tacchim The telegram comes from Mad da pore, 
and the party evidently occupied two stations. The first 
three observed all four contacts, the last two only the 
third and fourth 

As before stated, the chief instrument employed 
by the Italians was the spectroscope an instrument 
not recognised In the equipment of any of the English., 
parties. 

The observations were of the most satisfactory kind, 
and the results may lead to a most important discovery in 
solar physics. The time of interior contact at egrets was 
observed with the most rigorous exactness, both by the 
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Ordinary teleacopic method and by the ipectroscopic 
method deacribea in onr former notes. It was found 
that the difference between the times of observation by 
these methods was more than two minutes, contact being 
Observed by the spectroscope first Now, if the Contact 
had been observed last by the spectroscope, there was an 
obvious condition of the observation to which the dis¬ 
accord might have been attnbuted , but there is now no 
room for doubt that the sun's extreme edge which we 
actually see in a telescope differs physically From the part 
just wtthm it, although there is no difference to the eye- 
in. fact, that it gives a spectrum of bnght lines, while the 
spectrum of the true subjacent sun gives a continuous 
spectrum with dark lines. Further, tne physical differ 
ence to which we refer would probably tend to make this 
Stratum variable in thickness and luminosity Nay, we 
may already hazard the question whether there is not 
here a condition which may have something to do with 
the various times of contact recorded by observers 
having object-glasses widely differing either in aper¬ 
ture or in the over- or under-correction of the chromatic 
dispersion 

Another victory achieved by the Italians is the deter 
mutation of the nature of the atmosphere of Venus. The 
ring round the planet, which in the former transits as in 
the present one was visible round Venus both on and off 
the sun, indicates In the spectroscrope that in that planet, 
as in our own, the atmosphere is composed to a certain 
extent of aqueous vapour 

Mr Proctor pointed out some time ’ago'the great value 
of photographs taken at the Cape of Good Hope in com 
bination with those secured at Nertscbinsk and Roorkee 
We have no information that any photographs were taken 
at the Royal Observatory at Cape Town, but a corrc 
spondent informs us that fourteen successful photographs 
were taken at Cape Town, two of them showing distinctly 
the black drop 

The Times then refers to the final appendices 
to the " Recucil de Memoires, Rapports et Docu 
ments relatifs Jt l’observation du Passage de Venus 
eur le Soleil’ as enabling us it length to refer to the 
doings of the Commission appointed by the French 
Government The records extend from February 1869 
when the Government first moved in the matter, to a few 
months ago, when the final instructions on the methods 
to be adopted to guard the observations against nsk of 
lo«s were issued 

The first action of the French Government was to ask 
the Academy of Sciences to consider the places to be 
occupied, snd the number of observers , the instruments 
to be used, the additional researches which might be 
undertaken by the observers sent to the Southern Hemi 
sphere, and, finally, whether an Astronomical Congress 
wbuld not be desirable to bring about a uniform system 
of observations 

A strong commission was at once appointed, composed 
of mathematicians, astronomers, physicists, and chemists, 
in order that the problem might be considered in an 
efficient manner strangely enough the name of M 
L<re n te r, the distinguished Director of the Pam Observe 
tory, does not appear on the commission , he did not 
think the observations of the Transit necessary to prove 
the accuracy oi his values of the solar parallax. Happily, 
his voice was overruled The course taken, as the Time r 
remarks, suggests how desirable some similar procedure 
here would have been 

** There are very many points of the greatest lhte 
rest," the Timet continues, “raised by the contents 
of this large volume to which we should refer did 
•pace permit 1 from beginning to end it shows bow a 
nation should set itself to work—how all the intellect 
pf a nation can and must be utilised, when a great 
problem Involving mpy kinds of special knowledge has 
to be a tt a cked It Is often said that in, France science 


is crushed by a dead weight of officialism, and that in 
England it is free. However true this may be of teaching, 
there is ample evidence in this volume that, in one branch 
of research at least, the very opposite of this statement is 
much nearer the truth, and the painful discussions which 
some time ago occurred in our own columns and else 
where, the ‘ Appeals to America,' the action of the Board 
of Visitors of the Greenwich Observatory, and the like, 
afford a strong argument—if, indeed, one were needed— 
that the growth oi science necessitates that in all future 
national enterprises of the kind the example of the French 
and of all the other Governments should be followed In 
this way only, m our opinion, can the national scientific 
honour be upheld, while the officials concerned in carrying 
out the work would be strengthened in their positions and 
shielded from a responsibility too great for individuals to 
bear” 


NOTES 

The arrangements for securing observations of the SoIst 
Eclipse of April 6 are progressing most satisfactorily, thanks to 
the energy of the Royal Society Committee and the varied know 
ledge that has been brought to bear upon the various points of 
attack Lord Salisbury has brought the proposed action of the 
Royal Society before the Council of India, and such instruction 
have already been telegraphed to India aa will probably result in 
this eclipse being observed with a wealth of observers and in 
strumental appliances beyond all precedent 

Caitain Narps, who is to command the Fnghsh Arctic Fx- 
pedition, has arrived in London Commander Markham returned 
on Saturday from Dundee, after having entered six good men 
tried seal and whale fishers, as Ice-quartermasters. Staff Surgeon 
Thomas Colan, M D , of the t mcom, drill ship of the Naval 
Reserve at Dundee, has been selected by the Admirably as sen or 
medical officer of the Expedition \\ ith regard to the proposed 
German Fxpeditlon the desire is, we believe, if the funds can 
be raised, to form a scheme of co-operation between the two 
explor ng expeditions Surely our brother teutons, richer now 
than ever they were, and whose zeal for knowledge 11 pro 
verbial, will not allow this splendid scheme to be marred for 
lack of funds. 

Thf Museum of the Royal College of Surgeons contains a 
senes of casts of the interior of the era nal cavity representing 
exactly the form and size of the brain (when covered by its 
men br&nes), of men of various races, and of many species of 
animals. With a view to diffuse the information to be derived 
from the study of these casts and believing that many educa 
tional institutions will lie glad to avail themselves of the oppor 
tumty of possessing them, the Council of the College has 
authorised the Issue of copies at the lowest price at which they 
can be reproduced, which will partly depend upon the number 
likely to be inquired J he Conservator of the Museum would 
like thoee who defire to possess the whole or part of the series, 
which comprise* many rare forms, to communicate with him on 
the subject 

At its stance of Jan 11, the Paris Academy elected a cone 
spending member in the section of Mechanics, in place of the late 
M Bardin. Three candidate* were proposed—M Broch,theNor 
wagian mathematician, who obtained twenty four rotes, Prof 
Stoke*, F R.S , twenty one votes | and M Calladon, one vote. 
Thus M. Brooh was elected by only three votes over Prof 
Stoke*. 

Mr. Simon Nutt comb, the American astronomer, is now In 
Pari*. He has paid a visit to the Observatory, in order to 
inquire into the possibility of constructing a large refracting 
telescope having a lew of one metre In diameter A stun of 
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30,000/ *u, as we have already intimated, placed at hu com 
mand by Mr Lick, the celebrated Calilornian capitalist, who 
is the founder of the lick Observatory 

M Ciievreul, the great French chemist and director of 
the Jardln des Plantes, has been presented by the Minister 
of Pabhc Instruction with the grade of Grand Officer in the 
Legion dHonneur This promotion is considered as being 
a compensation for the difficulties raised by the Ministry m the 
appointment of a Professor in the Museum. These quarrels 
haJ induced the venerable savant to resign. 

The Bulletin of the French Geographical Society for December 
contains an exceedingly interesting and carefully compiled paper 
by M II Duveyrier, entitled “L’Afnque Necrologique.” This 
is a list of all the African explorers, from 1800 to 1874, who 
have met their death while doing their work, either from disease 
caught in the country, or by murder, or other causes , a very 
large proportion have died from “ intermittent fever * The list 
includes not only those whose object was purely geographical 
discovery, but also those whose researches were connected with 
geology, meteorology, botany, soology, ethnography, archaeology, 
or languages. The lut is a sadly long one, numbering about 
150, and M Duveyrier, in each case, gives a brief account of the 
explorer and of the work which he accomplished , a large pro 
portion of these martyrs to science are English. Accompanying 
the paper is an ingeniously constructed map, showing the place 
at which each traveller met his death 

It is announced that the committee to whose hands the Sub 
Wealden Exploration is entrusted have resolved to abandon the 
present boring alter six ineffectual efforts to recover tools which 
have dropped down and obstructed the whole. The Diamond 
Boring Company having made a very favourable offer to com¬ 
mence again, a contract for the completion of 1,000 feet for 600/ 
has been agreed to, with a conditional promise to execute the 
second thousand feet for about 3,000 1 additional Mr Willett, 
hon. sec., has guaranteed 600 1, and appeals for funds to carry 
on the enterprise. 

Ml Charles Darwin’s new work on 11 Insectivorous and 
Climbing Hants is In the press and will be shortly published. 
The following are the contents —Part L On the sensitiveness 
of the leaves of Drosera, Dwrnta, Jhngutcula, &c., to certain 
sti m ula nt s , and on their power of digesting and absorbing 
certain animal matter Part II. On the habits and movements 
of climbing plants. The book will be issued by Mr John 
M grray 

Mu. John Murray has also preparing for publication the 
following two works in travel-—“The Land of the North 
Wind,” being an account of travels among the Laplanders and 
Samoyedes, and along the coast of the White Sea, by Edward 
Kae f this book will be illustrated by a map and woodcuts 1 
and a description of a journey to Tab reel, Kurdistan, down the 
Tigris and Euphrates to Nineveh and Babylon, and across the 
desert to Palmyra, by Baron Max von Thtelmann. The title of 
the book will be ‘ The Caucasus, Persia, and Turkey in Asia,” 
and it will be translated from the German by Mr Charles 
Hen cage. 

Messrs. Longman and Co. have m the press a translation of 
a work on the Pnmseval World of Switzer land, by Prof Oswald 
Ileer, of the University of Zurich, rhe book will be edited by 
Mr James Hcywood, MA,F R.S , and will be issued iu two 
octavo volumes with numerous illustrations. The same firm will 
shortly publish a series of Elementary Lesson* on the Structure 
of Man smd Animals, with special reference to the principles 
affecting health, food, and cooking, and the duties of man to the 
animal creation j by.Mrs. Bnckton. This volume will be P W - 
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In the AsironomueAt Nuhruhle*, Nos. 2,009 *ad 2,016, ace 
notes on the spectroscopic observation of fifty-two stars made 
by M D Arrest The star* are chiefly of the 6th and 7th mag¬ 
nitude, and appear in the Bonn Catalogue. The colours of 
thirty four of these atare are given, and the type to which each 
star belongs is generally mentioned. From an analysis of the notaa 
we gain that there ore in the list four red or raddtsh stars of typa 
III and two of type IV , of reddish yellow stars these are nine 
of type III , of yellow or orange stars there are thirteen of type 
III, and of the some type one brown and five colourless ones, 
on the remaining eighteen there are no remarks on oolour 
The author remarks on the different grades of spectra of type III, 
from an almost line spectrum to a discontinuous one of bands, as 
that of a Here alls, but that grades of colour do not always agree 
with grades of apcctrum j and he thinks that the theory that the 
coloured stars are older because cooler than others cannot be 
received without numerous exception*, and be has concluded 
that the temperature of the coloured atari may in general be 
lower than tbsU of others, but that It is not proved , and further, 
that the greater age of these stars is without foundation. Tha 
author appears to take exception to the part of the addrem of 
M Wurtz at the French Association, reported in NATURE, 
voL x p 3^0, where he lays pf the atari, “ We have darned 
them according to their ages. Stan coloured, stars yellow, stars 
white, the white are the hottest and the youngest the coloured 
stan are not 10 hot, and are older " It certainly seems from 
M. D Arrest’s observation that there are exceptions to this rule, 
and a large number of stars most have their spectra and colours 
tabulated before it can be judged how far this law holds good. 

At the last meeting of the Photographic Society a paper was 
read by Mr Hooper, “ On the Origin, Aim, and Achievements 
of the Photographic Society, with suggestions as to its future deve¬ 
lopment” The suggestions were, the necessity of obtaining a 
Royal Charter, the Society’s claim upon the Government for a 
money grant and suitable premises, and the necessity of forming 
committed for scientific investigation. In the subsequent 
discussion, the general 'opinion was that there was little hope 
of obtaining the proposed Charter, and that it was a mistake to 
■peak of photography as a science. “ Science, ” con speaker 
said, “ had done a great deal more for photography than photo¬ 
graphy hod done for science.” 

At the meeting of Convocation of the London University on 
Tuesday, the motion brought forward by Mr A. P Hcnunaa, 
“ That, in the opinion of Convocation, it is desirable that women 
should be permitted to take degrees in Arts in this University,” 
was, after some discussion, withdrawn. 

A recent decision hu been given by the French Ministry in 
favour of female doctors. A certain Mdlie, Domerqoe, of Moot* 
pellier, hu received due authorisation to pass her examination 
for the doctorship 

We are glad to sec that by the decision of the Supreme Court 
at Sydney, N S W , Mr Gerard Krefft hu been restored to his 
position and house u Curator of the Sydney Musesm. Mr. 
Krefft hu been connected with the Museum for fourteen years, 
and in September lut had been violently ejected by an order 
from the trustees, who, it seems, had in this exceeded their 
power*. 

The prospectus lie* before ns of a new Italian monthly journal, 
to be entitled, Rwista Pofotar* di Scttnu t Ldltre Judging 
from the project us, its projectors have a high ides of the im¬ 
portant place which science is daily assuming in the life of the 
world, and intend to devote a co nsi d erabl e proportion of tha 
pages of their Review to subjects of scientific interest The 
programme of the new journal is very comprehensive, sftibmdag 
all departments of philosophy and phyrical setenoe, and we atom 
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liiartilj ttW~ *T it— plat* nr~rr The prospectus is dated from 
* in Sicily, where, we believe, the Review Is to be pub- 
llshed, It Menu rather strange to make such an out-of the-way 
place the hsad-quarten of <0 important an undertaking we 
hope, however, its circulation won t ruder In consequence. 

Thus are many signs that Italy is really awakened from her 
long dormancy and seems quietly determined to do her share of 
the modem world’s work The above announcement may be 
regarded as one, and we know that in more than one of the 
sciences valuable work is being done by Italians. In geo¬ 
graphy, especially, they seem inclined to revive the reputation 
which of old their country had j they have recently produced 
OM or two noteworthy explorers, and their geographical maga- 
rine, Comet, is a model of typography and good editing Only 
on Monday feat, Psince Humbert, in returning thanks for his 
election as President of the Italian Geographical Society, spoke 
with warm approval of the project of an expedition to the African 
gnat lakes, and hoped that Italy would be worthily represented 
at the forthcoming Geographical Congress at Paris. 

Thx Queensland Government have received information that 
Hume, who proceeded in search of Cfessan, a supposed survivor 
of the Leichardt Exploring Expedihoo, perished for want of 
water fifty miles from Drynan s station on the Wilson River, In 
the Warrego district O Ilea, another of the party u also 
supposed to be dead. The third man, Thompson, has reached 
Drynan 1 station. 

As about forty ladies and gentlemen have signified their inten 
Ion to become members of the proposed Natural History 
Society at Watford, a meeting to found the Society and to elect 
a provisional committee will be held at the Watford Public 
Library on the 33rd hut, at seven o clock 

P W WalOKT, one of the laic porters at the College of 
Surgeons Museum, commenced duty as dissecting room porter 
at St Thomas s Hospital about a fortnight ago. On last 
Tuesday week he wounded himself in the hand with a knife 
whilst assisting in a post mortem on a child which had died of 
pymmla. We regret to hear that he died in consequence of the 
wound, from the same disease, on Monday last, leaving a wife 
and five jonng children quite unprovided for 

M J Deby, in examining the contents of the stomachs of 
mussels {Myltlus Mis) from the Brussels market, found thirty 
seven species of diatoms, including Ilyalodtscus steiligtr, a 
species found previously only In Florida. 

The death of the veteran Dr Gideon Lincecnm, of Long 
Point, Texas (U S ) is announced as having taken place at hit 
reaidence on the 28th of November feat, m bis eighty second 
year Dr Lincecnm was well known to the naturalists of the 
United States on account of hta abilities as an observer and the 
wooderfill minuteness of bis investigations into the habits and 
peculiarities of American animals. lib contributions in this 
direction to the archive* of the Smithsonian Institution, to the 
American Naturalist, to the Academy of Natural Sciences, and 
to the Amtruan Sfertman, were very numerous and vined 
In addition to his contributions of notes, Dr Lincecnm was an 
extensive collector of specimens, especially of insects and reptiles 
of which he sent large numbers to the museums of the United 
State*. 

Paor Mamh and his exploring party returned to New Haven, 
U $., on Dee. la, after an absence of two months in the Rocky 
The object of the present expedition was to 
examine* remarkable fossil locality, discovered during the past 
summer in the “ Bad Lands ’ south of the Black Hills. The 
explorations were very successful, notwithstanding extremely 
oold weather and the coatinned hostility of the Sioux Indians, 
tty* deposits explored wan mainly 1 of Miocene age, 


and, although quite limited in extent, proved to be rich 
beyond expectation. Nearly two tons of fossil bones were col 
lected, most of them rare specimens, and many unknown to 
science. Among the most interesting remains found were 
several specie* of gigantic Brontotheruhc, nearly as large at 
elephants. At one point these bone* were heaped together in 
such numbers as to indicate that the animals lived u herds, and 
had been washed into this ancient lake by a freshet Successful 
explorations were made, also, in the Pliocene strata of the same 
region All the collections secured go to Yale College, and will 
toon be described by Prof Msrth 

Dr. II out gives an account in the Proceedings of the Boston 
Society of Natural History, of the contents of the stomach of a 
mastodon lately found in Way land, New York. These con 
listed of remains of both cryptogams and flowering plants, exhl 
biting distinctly the vegetable characters. No sphagnum was 
found in the deposit. The evidence was that the animal bad 
eaten his last meal from the tender mosses and boughs of the 
flowering plants growing on the banks of streams and margins 
of swamps, and that pines and cedars formed no part of his 
diet 

Carrier pigeons have been employed for a new purpose 
When his Majesty of Spain was neanag Barcelona, a Spanish 
steamer was sent to meet Los Navas on the high teas, and sne 
ceeded in doing to at the distance of 150 miles from the sea¬ 
port Corner pigeons were then liberated so as to announce in 
Barcelona the happy coming of Don Alphonso XIL The ex 
penment appears to have been successful It is said that carrier 
pigeons were in use among the old Roman navigators in the 
time of the Cw art. The practice was discontinued for cen 
tunes, and the quetlion has been asked by some French papers 
whether it is desirable to revive it for Transatlantic steamers 

The Signal Service observer on the summ t of Pike s Peak 
(U S ) reports that the local storms there experienced originate 
over the parks to the westward on hot afternoons On one 
occasion he was favou cd with an excellent v cw of the interior 
structure of the clou is of a tornado, when he observed that 
while the cloud bearing currents of air float toward the centre, 
they had a decided downwarl movement but that muses of 
smoke like vapour rapidly ascended through the interior funnel 

In a paper read by Capt Shaw of the Metropolitan Fixe 
Brigade, at the Society of Arts on Tuesday night, an ingenious 
apparatus was described for enabling persons to breathe in dense 
smoke or poisonous vapours. It consists essentially of a close 
fitting hood, with a respirator, holding a filter, the invention of 
Irof Tyndall, which consists of a valve chamber and filter lube 
about 4 inches long, screwed on outside, with access to it from 
the inside by a wooden month piece The charge for the filter 
consists of the following materials, which are put in with the 
tube turned upside down, and the lower valve removed 1—Half 
an inch deep of dry cotton wool, an inch deep of the same wool 
saturated with glycerine, a thin layer of dry wool, half an inch 
deep of fragments of charcoal, half an inch deep of dry woo), 
half an inch deep of fragmenla of lime, and about an mch of dry 
wool. The whole can be put oa and adjusted in a few seconds 
by the wearer 

The additions to the Zoological Society's Gardens during the 
past week include a Pig-tailed Monkey {Maetutu nemeslrinus) 
from Java, presented by Dr Cole, a Crcstel Porcupine (Ilystru 
cristate) from Mogadon* presented by Mr Alfred Hay, two 
Chukar Partridges (Caccaits ckubrr) from North west India, 
presented by Capt Murray, a Sooty Mangabey (Ctrceethts full 
I gissesut), and a Pats* Monkey (Cercojnthecus ruler) from West 
I Africa j an Australian Goshawk (Astur affrextmans) from 
Australia, purchased j an Ocelot {Fdu fardalu) from America, 
deposited, 
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SCIENTIFIC SERIALS 
Ptggendorf't Annalen dtr Phynk tmd Ckmu, No. ia— 
This number contain* several paper* of great mtereit t the tint 
l* by G Quincke, on electric current* molting from the non* 
simultaneous intertion of two mercury-electrodes into different 
-liquids, The author base* his experiment* upon those of St 
Claire Dcrflle and Troost, who found it probable that platinum 
absorbs hydrogen or other gases when being heated in a gas or 
alcohol flame, and then show* a different electric action toward* 
water end dilute acid* from that of platinum that ha* not been 
so heated. The paper contain* a minute description of the 
d ana table* of the mult* obtained, m an appendix 
t* of the relation between capillary and electrical 
:oG lip 


and Dr A _ —-- 

spectrum upon haloid salt* of silver, by H W Vogel. Chloride, 
bromide, and iodide of silver, are not only sensitive towards the 
highly refrangible rays of tlie spectrum, but also towards th* 
less refrangible ones, although in a much smaller degree , their 
sensitiveness doe* not only depend upon their optical power of 
absorption of the respective rays, but also upon the absorption 
power of other substances they may be mixed with. Coloured 
substances which assist the photom-apbic reduction process and 
absorb certain spectral rays, highly increase the sensitiveness of 
the silver sslt towards the absorbed rays, thus the sensitiveness 
of silver salts for red, yellow, and green rays can be greatly aug¬ 
mented. Certain colourless bodies are found to have a similar 
action The light reflected from pigments show* a very different 
effect from that of spectral colours, on account of the varying 
optical composition of artificial colours and their smaller in ten 
sity —On tne question of velocity of magnetic action at dis¬ 
tances, by II ilerwig investigations relating principally to ter 
restrlol magnetism. It is found that this velocity is at least half a 
million geographical miles (oi about 24 millions of English miles) 
per second, in other words, that at any given spot on the surface 
of (he earth terminal magnetism become* fully active in less 
than the 300th part of a second. On a modification of the mag 
neto-electric revolution experiment, by the some.—On com pan 
son of electric machines, by Mr Mascart. The author describes 
experiments mode to ascertain the actual quantity ol electricity 
1 roiluced by eleven different machines in a given time and under 
the same conditions.—On the measuring of the electromotive 
power of voltaic piles in absolute units, by A Crova.— rhe fre¬ 
quency of changes of colour in the scintillation of stars Is gene¬ 
rally related to the spectrum they show, by C Montigny btai* 
that twinkle strongly show few spectral lines, while those with 
little scintillation have many bands and lines in their spectra. — 
On the theory of organ pipes, by H SchneebelL— Is tho appli 
cation of the t u viva justified in the mechanical theory of heat? 
byH hntsch. The author answers this question in the negative.— 
On induction-effects in magnets of different hardness, by L. Kiilp, 


SOCIETIES AND ACADEMIES 

London 

Royal Society, Jan 7 — Remark* on a New Mop of the 
Solar Spectrum, ’ by J Norman Lockyer, FK.S 
I beg permission to lay before the Royal Society a portion of 
the new mop of the solar spectrum, referred to in one of my 
former communications. 

It consists of the portion between w L 39 and 41 
1 have found it necessary, in order to include all the line* 
visible in my photograph* in auch a manner that coincidence* 
may be clearly shown, to construct it on four tunc* the (scale of 
Angstrom s ' Spectre Normal. 

The spectra of the following element* have bee® photo¬ 
graphed aide by side with the solar sj ectrum, and the coinci¬ 
dences shown — 

he, Co, Ni, Mm, Ce, U, Cr, Ba, Sr, Co, K, A 1 
The wave-lengths of new line* in the portion of this spectrum 
at present completed have been obtained from curves of graphical 
interpolation. Instead of the reading of a micrometer scale, a 
photographic print of the spectrum has been employed in the 
construction of these curve*, the wave-length* of the principal 
line* being taken Horn an unpublished map of the ultra violet 
region of the solar spectrum, a copy of which has been kindly 
placed at my disposal by M. Conn The photograph of the 


solar sped ram, from the ultra violet to beyond F, kindly given 
to me by Mr Rutherford, ha* also proved of gnat MnicofittM 
present work I have, in fact, up to the present tira core 
been able to excel this photograph in the region about H s 
tram the extreme difficulty of carrying on eye-observation* 
upon the portion of the spectrum now completed, Anntrbm's 
map is, of course, very incomplete about this region. The far 
hue* mapped differ slightly in some cases from the positions 
assigned by Coma; bat the wave-lengths given by the latter 
observer generally fall into the crnve without bracking its 
symmetry, and these position* have therefore been adopted. The 
advantage possessed by the photographic method over eye* 
observation may bo estimated from the following numerical 
comparison* — 

Region of spectrum, 3900-4100. 

Number of line* in Angstrom s “ Spectre-Normal" 39 

„ „ Angstrom’s and Thalen’s map of the 

violet part of the solar 1 poor tun {8$ 

„ „ Cornu’s map ao£ 

„ „ New Map 518 

It will serve further to illustrate the advantags* of the photo¬ 
graphic method, to compare the number of lines In die spectra 
of metals already observed with the number of hues of the same 
metal given by Angstrom in the “ Spectre Normal. ’ 

Region of spectrum, 3900-4100. 

Moral. Linos to now mop. Linos in,’Hub* • map. 

Fe 71 19 

Mn 53 ia 

Co 47 — 

/ Nl 17 — 

Co 163 — 


The purification of the various metallic spectra has at present 
been only partially effected , but I have seen enough already to 
convince me of the extreme) ngour with which the principle I 
have already announced may be applied, while at the tame time 
there are evidence* that the application of it may lead to some 


result* not anticipated in the first instance 

My object in laying these n 
senliog this ad interim report 

Other man of science, if not b _ __ 

country, to come forward to aid in the work, which it is impro¬ 
bable that I, with my small observational means sad Hmlfl 
tune, can carry to a termination. I reckon that, having regard 
to routine solar work, it will require another year before the por¬ 
tion from H to G is completely finished, even for the metal* the 
spectra of which are shown In the map* now exhibited. Whsa 
this is done there will still remain outstanding all the ultra¬ 
violet portion, the portion from G to F, both capable of befog 
photographed by short exposure, and the whole of the Ires 
refrangible port, which Draper and Rutherford have both shown 
«» be reached >7 long exposure with tbe present processes. 

I cannot but think, moreover, that whsa the light which the 
spectroscope hoi already thrown upon molecular action »b<i |) be 
better known, and used as * baste for further inquiry, methods 
of photography greatly exceeding the present one in rapidity, In 
**“'-‘---qifie portion of the spectrum, will be developed 


The mep is bsmg drawn by my assi s t ant , Mr Raphael Mel- 

del* (to whom my thanks are due lor the skill and be 

has brought to bear upon tbe work), In the first instance with 
more especial reference to the positions, thicknesses, and fodb 
vlduahties of th* line*; the final revision will consist ef an ah**- 
lute iatensty reproduction of the photograph*. 

D c?.' uXr*.B CW '' Cm *“* “W* 
From his observation* of five small comets hi the ran lifiL 
1868, tod 1871, the author had shown that a great part m ire 
light of those comst* was emitted by the comeurr mat ter : mi 
f&her, that carbon, in some f«2, was p^Saby^iTg 



ytm 21, 1875 J NATURE 


239 


Ceggia’i Comet presented m the spoetxoeeope three distinct 
ip tc tm 1*** 

I A eoathmcms spectrum from the light of the nucleus, 
i A spectrum of bright band* 

3, A continuous spectrum accompanying the gaseous spectrum 
on the corns, end representing almost entirely the light of the 

tail 

The author then gives his observations of three different 
spectra, and of the leisure intensity of the two latter spectra 
m different parts of the comet 


psued by s cor r esponding withdrawal of ths nbrmbons from the 
flame opposite the first tube, and a consequent stilling of that flame 
With thinn er cambric it would require a greater number of 
layers to intercept the entire sound Hence, with such cambrics 
we should have echoes returned from a greater distance, and, 
therefore, of greater duration 


Jan 14 —“ On a Clou of Identical Relations in the Theory 
of Elbptic Functions,' by T W I Gbusher, M A , Fellow of 
1 rimtjr College, Cambridge], communicated by James Glaishcr , 


On acoustic reversibility, by J Tyndall, DLL, LI D, 
V R.S In this paoer Irof lyndill refers to the senes of 
experiments on the velocity or sound which were made on ihe 
aist and 2and of June, 1822, between Villejuif and Montlhery, 
south of Fans, and 11 6 m lei distant from each other 

On this occasion it was noticed that while every report of the 
cannon fired at Montlhery was heard with the gre itest distinct 
ness at Villejuif, by far the greater number of the reports fr im 
Villejuif lulodto reach Montlhiry The air at the time was calm 
die slight motion of translation actually exist 1 g being Irom 
Villejuif towards Montlhery, or against tl e direction in w Inch the 
sound was best heard 

bo far as the author knows, no explanation of this has hitherto 
been given 

Lxperimentmg with a sensitive flame from iS to 11 inches in 
height, and a reed, less than a square quarter of an inch m irea 
on a screen of cardlxiard iS inches high 1 v 12 inches wi le in all 
coast it was sh two that the suun 1 w ts elfcetlve when the reed 
was at a distance hum the screen un 1 the lion e el se I chin l it, 
while the action was insensible when tl e e po tuoi s were re 


It was observed and recorded when the (X| erimcnts f 18-3 
were mode, that while the reports of tl e , ms at V 11 j nf were 
without echoes a roll ol eeh es, lost ng Irom twenty to twenty 
five seconds accompanied evuy shot at Mont h ry be n„ 1 <01 1 
by the observers there 

Front various considerati ns the auth r infers that M intlhery, 
on the occasion referred to, must hove lieeu surrounded by a 
highly ducoustic atm xsphere while the shortness of the echoes 
at villejuif shows the aim ispbeie surround ng that station to 
hove been ae ustlealiy opa ]ie 

The non h miogem-ous air sunounlin Villejuif is exjetl 
mentally typified by lie screen with the stuice of sound 
cl<Bt behind it, the uj per end of the sueen representing the 
place where e judibnum of temperxt ic wo tstot Itshcil in the 
atmosphere al»ve the statu n In virtue of it* proximity to the 
screen, the echoes from the soun ling ree 1 we ul 1,10 the case hr re 
supposed so bleed with the direct soui d it to I f t tactically 
indistinguishable from it as the echoes at \ illej 1 f followed the 
direct sound so hotly, uid vamshe 110 ia| 1 Uy that they escape 1 
observation And as the sensitive fl one ai o d stance, faded to 
be effected by the sounding b dy j laced close I elnnd the card 
board screen so, the author t ikes u, li 1 the ut servers at Muul lhery 
fad to hear the sounds of the Vtllcju f gun 

Something further may 1 c d< ne t w 1 Is tl e cxpeuraentil 
elucidation of this subject The facility w (h which s ui Is j ass 
through textile fabrics bos been already illustrated , * a layer of 
cambric, or even of thick flannel or basic 1 crag iound competent 
to mtereept but a fraction of the sound horn a vtl rating reed 
Such a layer of cambric may le taken to represent a layu of air 
differentiated from its neighl ours by temj erature nr mcusiure, 
while a succession of such sheets of e imbnc may be taken to 
represent successive layers of non homogeneous air 

Two tin tubes with ojen ends were placed so as to firm an 
acute angle with each other At the end of one is the vibrating 
reed, opposite the end of the other and in the prolongation ol 
its axis, is a sensit ve flame—a second sens tive flame being 
placed ut the continuation of the axis i f the first tube On 
sounding the reed, the direct sound through the first tube 
agitates the second flame Introducing the square of cambric at 
the proper angle, a slight decrease of the action on the second is 
n ot iced , and the feeble echo from the combne produces a barely 
perceptible agitation of the first flume Adding another square, 
the sound transmitted by tha first square impinges on the second 
'It la partially echoed, returns through the first square, passes 
altar the second tube, and still forther agitates the flams oppo 
ate its end Adding a third square, the reflected sound is still 
factbK augmented, .every occasion to the echo bsiag aewm- 


* Phil Trass, Feb 1874 


Chemical Society, Ton 14 —Prof Odlmg, F R S , psesi 
dent, ui the choir —On the acli m of the organic acids and their 
anhydrides on the natural alkaloids, Fart TIT , by Mr G H 
lleckett and Dr C R A Wnght, woo read by the latter It is 

I continuation of their researches on the opium alkaloids mor 
phine and codeine —The next communication was a note on the 
effect c f passing the mixed vapours of carbon bisulohtde and 
aleih >1 over red hot T copper, by Mi T Carnelly —Dr. H I 
Armstrong then read a paper on the todomtrophenola 

Anthropological Institute, Jan 12 —Prof Dusk, F R S , 
president in the chair—Mr T J Hutchinson, I RGS, late 

II M s Consul, Callao, read a paper on the anlhropologv of 
Prehistoric 1 eru 1 he paj er commenced with a notice of how 
little is known up to the present time about the glorious dayi ol 
I eru long before the time of the Incas, agreeing with Mi 
lialdwin as to the original South Americana being the oldest 
1 tople on that continent Phe grandeur of colossal works In the 
extent of the ancient burial mounds was sh iwn by illustration* 
A comparison of these examined by the author in Peru was made 
with those explored by Messrs b luter and Davis in the valleys 
cf the Ohio an 1 the Mississippi fhe prehistoric architecture of 
T eru, dcscnl ed by 1 rof Raimondi in his recent work on the 
mineral riches of the department of Aucachs, were mentioned as 
highly interesting , more particularly the tombs cut out of soli 1 
l locks of diorlte in the 1 alleys where sandstone is the geological 
character , thus | roving the enormous capacity for work of the 
ancient Peruvians in transporting these stony masses over the 
Andes S 1 small was the author ■ faith in Spanish accounts of 
South America, that he inclined to the belief in some future 
exjlortr finding the mythical “cradle of the Incas’ in the 
N monal Library at Madrid, instead of in the Lake of Titicaca, 
to which latter | lace it 1 accredited by the Hakluyt Society — 
V paper, l y 111 George 1 > ibson, was read on the Andamans 
and Andamanese After giving a sketch of the geographical 
| f sition of the Andaman Islands and their geological and xoolo 
g cal relations to the Asiatic continent, tne author passed in 
review the various theories thit had been propounded by emiaent 
1 loguti to account foi the orgtn of the Andamanese He 
strongly inclined to the views of Mr Wallace and M Quatre- 
figts ih at the Andamanese are Nigntos, or b among* front the 
Malay peninsula, and was opposed to the theory of their descent 
f m shipwrecked African negroes, on the grouu 1 rather of the 
d ssimikcrity of their manners cad customs than of their physical 
ch lactenstics It was imp jsstblt, however, to account for the 
presence of the wild tribes of Southern India or «f the poculiar 
Simai gs of the interior ol the Malay pcniasnla, surrounded by 
r u.e* with which they have no connection whatever, except on 
the hyj othesis that they aie the few surviving de s c e nda n t* of a 
w > illy haired people which in ages past occupie 1 lands south of 
the Himalayas when the continent 1 f Asia included within its 
siuthcra limits the Andamans Nicibars, Sumatra, Java, Borneo, 
anl the Philippine Islands , and that the present inhabitant* of 
the Andamans and the Nigntos of the Philippines ere also the 
remnant of those ancient Ntgrito inhabitant* of Southern Asia, 
which have almost disappeared I efore the invading Aryan and 
M ngaliau race* Dr Dobson exhibited * senes of photographs, 
taken by himself of A nd a m a n e sc men and women 


Entomological Society, Jen 4 —Sir Sidney Smith baun 
ders, C M G , president, m the chair —Mr Stevens exhibited 
varieties of Duoka c miltoctfhala wad fftiertm itfohat re, bred 
from leavse taken near Brighton —Mr Smith exhibited a box of 
hymenopUrous insert* cowctsd m the neighbourhood of Cel 
cutta by Mr Rotbney It ceatpnsed several rare specie* of 
tonmddm and J'essortt, and alto many undetenbrd species of 
Afxtice, among* which were two specie* of Numta, oac of them 
with remarkable capitate galena na —Mr M Lachlan mode *ome 
remarks oa the December Moth {CMomo/otui irom V»), which 
he had eUetved one evening daring the reccsl severe frost 
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m great number* to the gas lamp* in the neighbourhood 
of i«wiiham Mr Weir remarked on the importance of ascer¬ 
taining whether they were hybcrnoted specimens or whether they 
had been newly hatched during the severe weather —A letter 
mi read from Mr R S Morrison, of George Town, Colo¬ 
rado, expressing a wish to be placed in communication with 
any entomologists who might be interested m the insect faunas 
of the higher altitudes (8 000 to 14,000 ft), which lie considered 
should be more fully investigated.—The Secretary exhibited a 
small bottle containing specimens of a Mantu forwarded to him 
from Sarawak by Mr de Crespigny He stated that while 
sitting at table his notice was attracted by the unusual appear¬ 
ance of a column of ants crossing it but on loi king more nar¬ 
rowly he observed that they were not ants, but a species of M intu, 
and he believed them to be full grown insects, but that they had 
no wings. Mr M Lachlan, however observed that some of the 
specimens had rudimentary wings and the President and others 
expressed a belief that they would prove to be larva., and not 
perfect insects. 

Institution of Civil Engineers Jan. 12 —Mr Thos. E 
Harrison, president in the chair —1 he paper read was on the 
construction of gasworks, by Mr Harry L. Jones. 

Berlin 

German Chemical Society Dec. iq—Annual orl ry 
meeting A W Hofmann VP in ihe chair —The v ec | 
uent reported on the state of the Society which counts 1 209 
members, while the reports are | ublisbed to the number cif 
I 800 copies The number of papers published through its 
means amounted to more than 500 during < lie last year The 
elect 011s called the resident officers back to their posts, while as 
non resident members of the committee, the following were 
elected for the new year -Messrs. Baeyer, Or ess, J-odcnburg, 
Landolt, and Sch rlemmer 

Dec. 28 - A W Hofmann, V P, in the d air —1 Wallach 
and A Bohringer in treating methylated oxanunc with PCI*, 
have produced a well-defined base y elding well crystall sed 
monobasic salts and a direct combination with C,H 0 I The 
base C 4 H&CIN, has recened the na tie chloroxal methyline, and 
is homologous with C„H,C 1 N, lately produced ly Dr Wallach 
from ethylated oxomine in a » n liar way —I I lecard has 
succeeded in producu g antliiachlii ne by heating 111 closed tubes 
to 220, buuol and phihahe chloride wall nnc 

<•«* coa +c « ,I “ c * h 4 co c * u « 

I Siebel proposed as a method for producing soda the treatment 
of tribasic phosphate of soda with carbon c ae d adding subse 
qucntly carbonate of ammonia. The double ph si hate of 
sodium and ammonium crystallises out, while two-tlmds of the 
sodium, transformed into carls 1 ate remain in solution —A. 
Oppenheim reported on a mechanical method for preventing the 
most frequent cause of the incrustation or furring of steam 
boilers, lately patented by a large boiler maker M Paukoch, 
in Lands berg Instead of introducing the water directly into 
he boiler, he lets it run slowly through a w le tube passing 
through the boiler Here, on bung heated the water deposits 
ts carbonate of lime before it is admitted into the boiler As 
the inner tube is not in contact with the fire, the deposit m it 
cannot produce the usual dangerous results, 

Paris 

Academy of Sciences Jan.11—M M Fremy in the chair 
—The following papers were read —On the meaaticeplialic and 
lirachycephahc fossil human races, by M de Quatrefages, being 
the thud part of the author s and M 1 lamy s work on the sknlis 
of the human races—Report on M Alph Cucrin s work on the 
patho-genctic effect of fermentati n products in surgical cases, 
and a new method of treatment of the amputated by M Uotselln 
—MM Boudland and Pasteur then spoke in detail on the same 
subject M A Trecul made some observations with regard to 
the production of vibnones and bacteria in reference to the laat 
subject — Report on M Halphen a memoir concerning the im 
postant points of plane algebraic curves, by M de la Gournene 
—On the existence of the integral in equations with partial de¬ 
rivatives, containing amr number of functions and independent 
variables, by M O Darboux.—On the action of electrolytic 
oxygen on alcohol, by M A. Renard experiments made by the 
author, who exposed alcohol, to which about five per cent of 
dilute sulphuric acid had been added t-’ ' * 


four to five Bunsen cells, and analysed the products after forty- 
eight hoars action 1 he found ethylic fonniate and ac et ate, 
aldehyde, acetal, ethyl-sulphuric add, and a new substance, 
ethylewc monoethylate, which may be regarded as an acetal 
cJhJo I C * U «» m wWch one C,H, *• replaced by H, thus 
possessing the formula j On the "ukhtt of 

Lake 1 -eman, by F A. Ford. Sacha are the sudden rises and 
fills In the levd of this lake. Ihe author gives an explanation of 
these phenomena and considers them constant and frequent in all 
larger lakes and not rare and accidental as was believed hitherto. 
—A note by M Martha Becker relating to hit paper on ether 
and the origin of matter —A note by M H de Kenkoff, with 
corrections for his communication on the velocity of light and the 
parallax ol the sun —A note by M Poupelle, with regard to a 
system of electric danger signals to prevent railway collisions cm 
a tingle line of rails.—On the redaction ol equations with partial 
derivatives to ordinary differential equations, by M W de 
Maximovitch.—M E Haquer communicates the observations 
and calculations made by the French Commission for the mea¬ 
suring of the arc of meridian between Barcelona and the Balearic 
Isles.—M Lemomuer gives some new theories with regard to 
equations with common roots.—On the correction of Descartes' 
ovals, bv M A GenocchU—On some properties of the curva¬ 
ture of the surfaces, by M llalphen.—On stratified light, by M. 
Neyreneuf —On the specific rotative power of nuumlte, by U. O. 
Bouchardat, accounts of experiments made in M Bertholof* 
laboratory —M P Bouloumie communicates the results of his 
observations and researches on micro organisms in suppurations, 
their mfiucnce on the healing of wounds, and the different means 
to prevent their development—On white globules in the blood 
vessels of the S] leen, by MM Tarchanoff and A. Swaen.—On 
the haiits of a remarkable serpent of Cochin China IlerfuttH 
Untacul i/nm, by M A Monce. 

BOOKS AND PAMPHLET8 RECEIVED 

Ba r an —On the Recent Progress and Present Stale of Systematic 
Botany l aorge Denthain F R S. (British Association! — InsJtatloa of 
Civil Knf freers Pr ted by Private 1 re**).—Agricultural Gsxette Almanack, 
(W Richards).—Won mi tter Review J«, nary 18,5 (TrOba^X-TU 
Ni*pf r Waterworks James Forrest (Clowe* and bona). 

Iokjsi N —Nolo sur un proc6d6 pour donner ou pour rendra 1 st r coulsur 
rouge aux n usclca Couaervds dans falcaol F6Ux Platsau (F Ksyer 
Bruxcllex).—Un pmruslle de 1 lleiroptcras do Belgique FMix Platoon 

Mamr^r&nt S "it £ 

tmiktei Am6d6c Ou 116 ru (Pans Ha hottc and Go.) —laSsclua 
Darwur > uixbexi ndere Con ra W igand Ur Guslar Jaeger (Stuttgart, K. 
SchwcigerbarrX—Ann la redo 1 AcadOmio Royalo des S nsn coo. des Lettreo, 
ct des beaux Arts do Belgique 1875 (BruincD, F Haver).—Th rd An u« 
f this Imperial Mint, Osaka, Japan. 'ic*l rnuTulg 
'em Office).—Dor Darwin smiu und dor Matnr- 
-uvers Dr AJIwt Wigand (Brunswick, F Vlowsg 
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TflE MARQUIS OF SALISBURY ON 
SCIENTIFIC EDUCATION 
HE scientific world is much indebted to the Marquis 
of Salisbury for the clear and powerful speech on 
the value of scientific education which he delivered in 
Manchester on Friday last. It is a satisfactory sign o# ( 
the times when a statesman of his position and intel^ 
lectual standing acknowledges the claims of science to a 
place in the higher education of the country equal to that 
of the older studies. Whilst adverting to the great 
strides which had been made respecting the elementary 
education of the country, Lord Salisbury does not forget 
that ‘ the true key to the education of the lower classes is 
a love of knowledge on the part of the classes that are 
above them," and he goes on to point out that in the dis 
tnct in which he was speaking, the secondary, and espc 
clally adult education, was well provided for He passed 
a well deserved encomium on the Owens College A 1 
though the general instruction of the adult population by 
means of evening classes does not form the primary work 
of a College such as Owens, yet, placed as it is in the 
midst of a dense and busy population, it has found that 
there is much good work to be done in this direction 
In this service there can be no rivalry between Owens 
College and other institutions of a similar character , 
each has its own sphere, and, indeed, the truth is that 
if in large cities evening classes are to be of essential 
service, they must not be confined to one institution For 
not only must the focus of instruction be near the men who 
are weaned with a hard day’s work, but a different style 
of tuition naturally grows up in the vanous centres, one 
mny, by natural selection, adopt one branch, and another 
another Such a course is indeed the healthy develop¬ 
ment of a living organism which suits its growth to the 
conditions of its environment, and whilst it strengthens 
itself by so doing, it affords at the same time grateful 
sustenance and solace to those dwelling under its shadow 
One of the great problems of the age, upon the successful 
solution of which much of our social and material pros¬ 
perity depends, is indicated by the Marquis when he 
tells us that the truths of science should permeate the 
whole mass of the people. Evening classes such as we 
have referred to form one of the modes by which this 
may be accomplished Another means of awakening 
the scientific interest of the people is by a widespread 
senes of thoroughly trustworthy popular science lectures 
Manchester has for some years taken a prominent posi 
lion in this latter respect, and has been followed in this 
direction by the Gilchrist Trustees, who have established 
similar courses in the metropolis, whilst Liverpool, 
Glasgow, and other towns have recently determined to 
follow the same lead. The main object of such lectures 
is to interest more than to instruct, and we require, be¬ 
sides them, the general establishment of regular classes 
in which the subjects are thoroughly taught Such 
classes are indeed established throughout the length and 
breadth of the country, thanks to the operations of the 
South Kensington Staff, and it is difficult to over-estimate 
the value «rf the scientific haul which year by year this 
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network thrown from the metropolis gathers up From 
the satisfactory and rapid growth of this system of 
science teaching, the time must necessarily arrive when 
the central agency should not be confined to the metro 
polls alone, but should be supplemented by local centres, 
each of which would probably be more conversant with 
the special wants of its district than the metropolitan 
institution could possibly be 
Good as all such evening and adult science instruction 
may be, its prosperity must depend on the existence and 
healthy growth of a higher class of teaching, such as 
that afforded by the various universities and colleges 
throughout the country It is their problem to teach the 
teachers, and it is in the carrying out of this great task 
that Governmental assistance is imperatively required 
By this assistance, however, we do not mean that insti 
tutions are to be at once artificially created, such a thing 
is just as impossible as to bring a full grown man into the 
world at once, without his passing through all the stages 
of childhood Each higher school will naturally select, 
if properly fostered, its own special direction of develop 
ment, and it 11 absurd to suggest any operation by which 
such a natural growth should be cut down, like a Dutch 
garden, in order to improve its form 
We have left untouched the question of the endowment 
of research 5 but it is obvious that to endow the unremu 
nerative manufacture of knowledge is more important 
than to endow teaching which is always more or less 
remunerative. 


SOUTH AMERICAN TRAVEL 
Ttasels in South America, from the Pacific Ocexn to the 
Atlantic Ocean By Paul Marcoy Illustrated by 525 
engravings and ten maps Two vols (London Blackic 
and Son, 1875) 

The A mason and Madeira Rivers Sketches and Descrip 
tions from the Note-book of an Explorer By Franz 
Keller, Engineer With sixty-eight illustrations on 
wood (London Chapman and Hall, 1874.) 

Two Years in Peru, with Exploration of its Antiquities 
By T J Hutchinson, M A.I With map and numerous 
illustrations Two vols. (London Sampson Low, 1873 ) 
E notice these three works together, because to 
a considerable extent the first mentioned em 
braces the ground gone over by the other two Like 
Mr Hutchinson, M Marcoy devotes considerable space 
to the prehistoric antiquities and native populations of 
Peru, and, like Mr Keller, the French traveller has much 
to say on the hydrography of the Amazon, on its fauna 
and flora, and on some of the numerous tribes that people 
the region contained within its vast basin Of the 
three writers, M Marcoy alone can be called a profes¬ 
sional traveller,—at least, he appears as such in the 
present narrative, while Messrs. Keller and Hutchinson 
only took advantage of their vocation calling them to 
South America, to investigate what interested them in the 
particular regions which they visited. It is very gratifying 
to find men whodo not profess to devote their lives to the 
advancement of scientific knowledge, so willing and com 
petent as this engineer and this consul are to add to its 
sum. The number of such unprofessional—if we may so 
call them—advancers of scientific knowledge has in recent 
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years been gradually increasing, and we hope that with 
improved systems of education, both in Europe and in 
America, systems in which a training in science will have 
a prominent place, such scientific volunteers will become 
more and more numerous. Considering the large number 
of Englishmen alone who occupy positions in our own 
colonies and other foreign countries, in the midst of 
districts «f which we have very little accurate knowledge, 
what a rich harvest might be expected if only one half 
of them had the scientific training to be obtained at a 
German Realschule l 

The dates of publication of the three works at the head 
of this article are somewhat misleading, the order in 
time of the respective travels is indicated by the sequence 
of the titles 


M Marc Gy's narrative is in some respects a ponding 
one It may be said, so far as his own journey is con¬ 
cerned, that there is not a single date m the whole book. 
Whether this be the author's fault, or that of the pub¬ 
lishers of this translation of his work, we do not know ; 
but we deem it rather a senous one if the work is 
put forth as the genuine narrative of a traveller 
who wishes to be regarded as a trustworthy observer 
and recorder of phenomena, many of which may alter 
in the course of a very few years. M Marcoy’s ob¬ 
servations as to the condition of the prehistoric remains 
of Peru, of the condition of the peoples, both dominant 
and native, with whom he came in contact, of the 
state of rivers, of the fauna and even of the flora, 
will be deprived of no small amount of their value 



there is any doubt as to the date at which they were 
made From internal evidence we conclude that the 
journey from Islay to Para was made during the twelve 
months following July either of 1847 or 1848, and we 
learn from bt Martins recently published “History of 
Geography ” that M Marcoy was in the country about 
that time But the work is thoroughly irench from 
beginning to end, from the theatrical pose and costume 
of the author’s portrait in the frontispiece to the final 
“Vale” We certainly believe that M Marcoy made 
the journey across the South American continent about 
the year 1848, and that the work before us contains a 
narrative of what he heard and saw, but the author 
evidently studies effect s6 much, both in his illustra¬ 
tions and his style of writing, that one is apt to have 
a feeling that not unfrequently strict accuracy has 
been sacrificed, and that the author has given way 
to the very French failing of a love of exaggeration 


This, we think, is particularly seen in the author’s account 
a f the French scientific expedition, in the company ot 
which he performed part of bis journey His portrait of 
the “ Count de la Blanche-Epinc,” as he calls the leader 
of the expedition, is evidently a caricature, and we fear 
the same may be said of several other portraits in the book, 
and whenever he refers to the Count—and he does so. 
ad Haiisiam —rt is invariably with so much bitterness, that 
one is apt to think the Count had snubbed the somewhat 
Bohemian but evidently sensitive traveller 
But that the narrative has been revised within the last few 
years, is evident from several passages. He refers to occur¬ 
rences which took place in 1866, and while sailing down 
the Amazon he discusses the value of observations which 
must have been made years after his journey Throughout 
the work the personal narrative is frequently so mixed up 
with information obtained by the author either at other 
times—for he was many years in South America—or at 
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second hand, that it is often difficult to know where to 
draw the line, and thus one who is simply in search of a 
trustworthy narrative of observed facts is apt sometimes 
to feel insecure. 

Moreover, we find from M St Martin’s work, that 
“ Marcoy * is really a pseudonym, the author's real name 
being Salnt-Cncq Why a veracious traveller should write 
under a pseudonym it is difficult to tee, fancy Wallace, 
or Bates, or Livingstone, or Baker, or Payer, or Meyer 
doing so. Did “ Paul Marcoy” fear the vengeance of the 
"Count de la Blanche-Epine?” That M Marcoy in 
tends his narrative to be taken au sMeux is evident 
throughout, from his elaborate and really valuable disser 
tations on the antiquities and original populations of 


Peru, their sources and migrations, followed up by similar 
dissertations on the various groups of tribes he passed 
through, his minute and careful geographical descriptions, 
especially m connection with the Amazonian nver sys¬ 
tem, and the many details he gives concerning the fauna 
and flora of the extensive region which he traversed. 
We hope the publishers in the next edition will at least, if 
they can, give the exact date of M Morcoy’s journey, let 
them be assured that, instead of detracting from, it will 
add to the value of the work, even though with regard to 
Peru and the Amazon there have been later explorers. 

Notwithstanding these blemishes, the work must be 
regarded as, on the whole, a trustworthy narrative, con 
taming a great deal of valuable information, especially on 
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the tribes with which the traveller came in contact on 
the river Ucayali and its tributaries, and on the natural 
history of the regions he travelled through. 

M. Marcoy’s point of departure was the port of Islay, 
nearly under the 17th degree of south latitude. He tells 
us that his journey was undertaken as the result of a 
wager with the captain of an English vessel, that he 
would reach Para, in Brazil, by crossing the continent, 
as soon as the captain would sail to the same place 
round Cape Horn. As might be expected, he lost 
his wager. Still, considering, or because of, his simple 
equipment, and taking into consideration the frequent 
long stays he made at various places on his route, 


his journey, performed in a year and fourteen days, must 
be regarded as a wonderful feat. At the same tune he 
managed to see a great deal that Is worth recording He 
went by Arequipa, the north end of Lake Titicaca, Acopla, 
Cuzco, to Echarati, on the Rio Quillabamba Sta. Ana, as 
he c all s the river marked Urubamba in most maps, even 
in that of Barrera (1871) prefixed to Mr Hutchinson’s 
work. M. Marcoy is extremely particular about the 
courses and names of his nvers, and, as we have said 
frequently enters into long dissertations on the subject, 
giving minute details with much confidence He is par¬ 
ticularly confident as to the courses and names of the 
numerous rivers that unite to form the Ucayali. Near 
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Echarati, he embarked m a canoe on the Quillabamba or 
Urubamba, and tailing down thu nver and its continua 
tion, the Ucayali, reached Nauta, opposite the mouth of the 
latter, on the Amazon, getting a boat at Nauta, Mar coy 
sailed down the Amazon to Barra, at the mouth of the 
K10 Negro, completing bit journey from that point to 
Para in a sloop 

The first part of hit journey after leaving Islay is dreary 
enough, over desert pampas and barren mountain regions, 
and the weary iteration of the trivial incidents in each 
day s journey becomes in the end positively tedious. In con 
ncction with Cuzco, the author gives considerable details 
concerning Peruvian antiquities, some of the remains of 
which he appears to have carefully and minutely studied, 
and of which he gives some valuable illustrations—sculp 
ture, statuary, fortifications, pottery, and lastly, what pro¬ 
fesses to be a series of the thirteen Incas and their wives 
from Manco Capac downwards, who reigned over Peru 
from the foundation of Cuzco to the Spanish Conquest 
They arc beautifully executed, but we fear their historical 
value wont count for much M Marcoy has a very 
complete theory as to the peophng of America by the 
ancestors of the native races who at present inhabit 
America. He recognises two different types as including 
nearly all the peoples both of North and South America— 
the Mon„olo American type and the Irano Aryan type, of 
which the former the colonising or swarming element, as 
he calls it, is by far the more numerous Both races, he 
seems to believe, entered America from Asia at a very 
remote period, probably by Behring Strait, which at the 
time of the migration he appears to think was bridged 
over by an isthmus He endeavours to connect the 
Irano Aryan type at least with the ancient civilisation 
of India and Lgypt, with modifications and additions 
acquired by the migrants from the various peoples with 
whom they came into contact in their progress north 
eastwards through Asia. The Quichuas, Aymaras, 
Antis, and Chontaquiros, tribes of Peru, he con¬ 
nects with this civilising element, as he calls it, to 
which he apparently attributes most of the wonder 
ful monuments that now remain. That there are two 
distinct types among the native inhabitants of Peru 
the latest and most trustworthy researches seem to prove, 
as also that there has been more than one immigration 
from Asia, but that right across the Pacific, and not by 
Behring btrait, but that the Incas were the authon of 
the wonderful works of which so many remains still exist, 
seems in the highest degree doubtful We fear the 
theories of M Marcoy on this point will be considered 
rather wild by the scientific investigator, who we daresay 
will prefer the sober hypotheses of Mr Hutchinson, based 
as they are on a broad basis of facts But more of this 
when we come to the work of the latter 

M Marcoy gives many interesting details concerning 
the social hfc of the various cities and towns of Peru 
through which he passed on his way to Echarati The 
picture presented is on the whole a sad one, and we 
should hope that since he made his journey there has 
been a great reformation, and that since railways and 
steamers have brought the people more into contact with 
the busy world of Europe and North America, industry, 
morality, and education have attained a higher platform. 

The real interest of M Mtrcoy’s journey begins when 


he launches on the nver Quillabamba, probably the 
most tortuous river in the world, and so studded with 
rapids that navigation, except in canoes, is utterly im¬ 
practicable. M Marcoy gives much scattered infor¬ 
mation, helped considerably by the artistic illustrations, 
of the vegetation on the banks of this and the other rivets 
down which he passed. The traveller was nothing 
if not an artist, and the work before us, m the eyes 
of most readers, will denve half its value from the beauti¬ 
fully executed and graphic illustrations, which enable one 
to realise the scenes through which the author passed, 
better than any amount of description So bis sketches 
of the native Indians give one a good idea of the different 
types met with along his route Most of these, we should 
think, are portraits, and some allowance, no doubt, must 
be made for the author’s tendency to artistic exaggeration 
Some of these portraits, as well as some of the sketches 
illustrating the social life and habits of the natives, we 
recognise as having been uaed (without acknowledgment) 
in a recent popular work on anthropology This suggests 
the idea that the publication, so far as scientific purposes 
are concerned, is rather late; we should think it likely 
that whatever the work contains of value bearing on the 
ethnology, geography, and natural history of the Amazo¬ 
nian region, has already found its place in those sciences 
through the French edition. 

Although the author enumerates many tnbes to be 
met with on the Ucayali and Its tributary rivers, the 
members of these tnbes at tho time he visited were 
very few, and the region through which he passed on 
his way to the Amazon appeared to be but thinly 
inhabited, notwithstanding the abundance of food, 
both vegetable and animal. Indeed, the native 
races of South America, like those of North America, 
seem to be dying out before the advance of the 
white man, though not so rapidly, for the simple 
reason that the spread of the white man over the 
southern continent is much more slow, and the whites 
themselves seem to be nearly as lazy as the Indians. 
Perhaps the fostering care of the Jesuit missionaries may 
also have helped somewhat in preventing the rapid ex¬ 
tinction of the Indian tribes. These missionaries have 
been at work more or leu ever since the Spanish conquest 
of Peru, and the “converts” maybe counted by thou 
sands, though M Marcoy thinks, and ho is not singular 
in the opinion, that the missionaries have succeeded only 
in producing a degraded type of Indian, differing from 
his heathen brother simply in having lost bis indepen¬ 
dent spirit. M Marcoy appears to be thoroughly ac¬ 
quainted with the history of the Jesuit missions in Peru, 
and one of the most pleasant episodes in his work is 
the account of his long stay at a mission station on the 
Sarayacu, a tributary of the Ucayali 

The tnbes whom the author names as inhabiting the 
banks of the Ucayali and Quillabamba are the Qulchnas, 
the Antis, the Chontaquiros, the Conibos, the Sipibos, 
and the Schedbos. Of these, only the first three, along 
with the Aymaras, and two or three tnbes scattered 
through the valleys of Bolivia, does he recognise as 
representing his “ Irano-Aryan " race Most of the 
other tribes he believes represents his Mongol or Tatar 
race, the colonising element, while the Carib, Tupi 
Guarani, and other races, are in hi* opinion only various 
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genera derived from the above-named mother famibci 
We doubt whether this sweeping and easy way of grouping 
the American native races will stand the test of rigid 
ethnologic investigation, we suspect it will require much 
wider data than M Marcoy had at his command to 
settle the question satisfactorily The facts he gives, 
however, concerning the various tribes with which he 
came in contact, appear to us to be of considerable 
value His descriptions of the peoples, the manners 
and customs, physique, traditions, movements, religious 
beliefs, vocabularies, &c, are all contributions to science, 
which the discriminating ethnologist will no doubt know 
how to make use of 

With regard to what must be considered as the proper 
source of the Amazon, M Marcoy agrees so far with Mr 
Squier, one of the latest writers on the subject, or rather 
with Dr Santiago Tavara, of the Peruvian Hydrographic 
Commission, that it is not the Maraiion Dr Tavara 
decided that as the Ucayali has greater volume and length 
than the Maradon, the former must be regarded as the 
Rio Madre del Amazonas M Marcoy had long before - 
this concluded that as the Apurimac, a principal tnbu 
tary of the Ucayali, is seventy five miles longer than the 
QuiUabamba or Urubamba, the upper part of the Ucayali, 
the former ought to be regarded as the real source of the 
Amazon. Several attempts have m recent years been 
made to discover if any of the many upper tributaries 
on the nght bank of the Amazon could be made available 
for navigation by steamers, but, so far as we have learnt, 
with disappointing results, so that it is doubtful if any of 
these immense tributaries can ever bo used as pathways 
for commerce 

During his slow progress down the Amazon, M Marcoy 
frequently halted on its banks, visiting the mission sta 
tions, the half-civilised settlements of Brazilians and half 
breeds, and the villages of the Indians He also explored 
the mouths of some of the rivers flowing into the Amazon, 
and some of those curious natural canals which unite the 
main stream with many of its tributaries a considerable 
distance above the latter’s embouchure It is well known 
that the waters of some of the Amazonian tributaries, as 
the Rio Negro, are of a very dark colour, resembling 
coffee. We do not know that this has yet been satisfac 
tonly accounted for, it can hardly, it would seem, be 
owmg to the nature of the ground over which the nvers 
flow, as this is of very diverse kinds M Marcoy declares 
that when this water is looked at through a transparent 
vessel, it is perfectly limpid and colourless, only in cases 
where the current was slow or imperceptible, it had a 
brown tint. Animals of all kinds abound In and around 
these curious waters. 

M Marcoy made a careful exploration of the delta of 
the Purus, a large tributary on the right bank of the 
Amazon, by which he ascertained that the nver has 
only one embouchure, the other openings being really 
only natural canals. M Marcoy’s knowledge of the 
hydrography of the south side of the Amazon seems to 
be clear and accurate, and is certainly extensive, and hit 
frequent dissertations on the subject are worthy the 
attention of geographers, if they have not already gained 
it. One of the most valuable features of his work is the 
set of splendid maps which are prefixed, showing in 
minute detail the topography of his route. • 


We must leave M Marcoy to find his way to Para, and 
accompany Mr Keller m his journey up the Madeira 
Whde we certainly think that in regard to the points to 
which we have referred the value of M Marcoy s work is 
capable of being enhanced, still on the whole it must be 
regarded as deserving to occupy an honourable place 
among works of travel. It is essentially a popular wotk, 
and we hope it may have an extensive sale and many 
readers, as it contains a vast amount of really volu 
able information concerning the geography, topography, 
natural history, and ethnology of I eru and the Upper 
Amazon Messrs Blackie have done well in publishing 
an English translation, which has been remarkably well 
done by Mr Rich 

{To be continued.) 


MOUOAIDGE'S “HARVESTING ANTS AND 
TRAPDOOR SPIDERS » 

^uppl men l to Harvesting Ants an l I rip l r Spi t rs 
By J Traherne Moggndge, F L S , I Z S With specific 
descriptions of the Spiders, by the Rev O Pickard 
Cambridge (Reeve and Co, 1874 ) 

R. MOGGRIDG 1 S original work was reviewed in 
Naturk, vol vu. p 337, and we have already a 
mass of additional matter, paged continuously so as to 
form one volume when bound up with the first part 
Only twenty pages are here devoted to the ants, yet we 
find several observations of great interest to the philo 
sophic entomologist Thus, the actions of lizards and 
tiger beetles in attacking the ants were closely observed 
The lizards only eat the winged males and females, bt t 
show great fear of the workers, always keeping out of 
their way, and the workers protect the winged ants by 
surrounding and swarming over them, so that the lizards 
can only occasionally dash at an outlying straggler The 
Tiger Beetle {Licmdeld) devours the workers, but only 
attacks them with great precaution, keeping out of the 
way of the main body and seizing stragglers by a 
bite just behind the neck. If it fails to seize them 
in this exact spot it leaves go again, evidently knowing 
that if the ant’s jaws once close on any part of its legs or 
antennas they will never leave go, even after death 
These observations apply to the two species of South 
European Harvesting Ants ,Atta structor and A barbara, 
and they furnish a clue to the use and purport of the 
large bodies of workers, which act as guards to the males 
and females. They also explain the use of the spines, 
hooks, and bristles with which so many of the weaker 
forms of ants are armed, as well as the occurrence of a 
proportion of soldiers—large-headed workers whose only 
function is to attack and drive away certain specially 
dangerous enemies. Some of theseJarge-headed workers 
are essentially a huge pair of jaws with just enough body 
to carry them about, and whose sole object in life is to 
fasten on some special enemy and sacrifice themselves 
for the good of the community The most important 
problem remaining for solution in connection with these 
harvesting ants is, how they contrive to keep the seeds 
in their granaries from germinating Mr Moggndge has 
proved that formic acid or its vapour has no influence, 
that the presence of the ants is necessary to prevent gcr 
minadon, bat t ha t their presence alone does not prevent 
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it Is it not probable that the whole secret consists in 
the ant* continually using for food those seeds which 
begin to germinate, and that there always remain many 
seeds whose germination is delayed ? 

The remainder of the volume is devoted to Trap-door 
Spiders, many new species of which have been discovered, 
and much curious information obtained as to their habits. 
The spiders and their nests are illustrated by figures 
which are models of accuracy, and far surpass in delicacy 
and finish those of the first volume, good as those were 
There arc some interesting remarks about the British 
Nest making Spider (Atypus sulserf), which has very 
rarely been observed, but which, now attention is called 
to the subject, will no doubt be found to occur plentifully 
m the South of England The new double-tubed and 
double doored nest now first described is the perfection 
of insect architecture, and being constructed by a single 
insect is far more indicative of intelligence, mechanical 
skill, and reasoning power, than the habitation* of ants or 
bees 

This volume 1* a striking example of the way in which 
the most confirmed invalids may employ and enjoy them 
selves, of the marvellous interest that attaches to the 
minute observation of the habits of many of the lower 
jiiimal. , and of the vast field for discovery that is still 
open to observers It will long remain a standard work 
on the subject of which it treats, as well as a worthy 
memento of the enthusiastic and amiable naturalist whose 
early departure from among us will be so widely deplored 
A. R W 


THE UNIONIDA. 

Ob sin at ions on the t, t mis Uni together «ith desci ipht ns 
of new speens in the family Uniontda By Isaac Lea, 
LL.D (Philadelphia, 410.) 

LTHOUGH no date of publication is given, the last 
paper contained in this volume appears to have 
been read on the 3rd of February, 1874. It is a goodly 
volume of seventy four pages, and twenty two beautiful 
plates 

The number of this volume (xm) shows the extent to 
which the octogenarian, but still indefatigable author, 
Dr Lea, has prosecuted his favourite study He tells 
us in the Introduction “ In my twelfth volume I 
mentioned the number of North American species 
(Umomdae) then known to be 772 By adding sixty 
to these, we have the number 83a species.” And he 
remarks that “ these do not by any means constitute the 
whole number of existing specie*, many of the smaller 
streams falling into our large rivers have not been ex 
plored, and these when well searched will unquestionably 
produce new forms of this numerous and interesting 
family ' 

Now it seems to us that the little word “ forms " thus 
innocently used must disarm every conchologist of that 
weapon of criticism (species making) with which Dr Lea 
has been so often and so mercilessly assailed on this side 
of the Atlantic. Substitute “form’ for “species,’ and 
what is there to prevent the European Umomdse attaining 
a more respectable position as regards number than they 
do at present ? In Great Britain we can show only five 
species, besides sixteen named and well-marked varieties. 


In Germany, according to Kregllnger, there are fifteen 
species (including some of our varieties), and twenty nine 
named varieties. The number could be increased almost 
ad infinitum by reckoning every distinct form from each 
nver, stream, lake, canal, and pond in which the Uniomda 
are found, and we should lose one test of specific differ¬ 
ence, which consists of ignoring all variation of shape 
caused by habitat, and which induces us to believe that 
undoubted species are those that live together without 
any intermingling or gradation But whether all die 
North American Unionida: are called “species,” or 
“ varieties, ’ or “ forms,” Natural)History and Conchology 
in particular are under a great obligation to Dr Lea for 
his admirable works One, perhaps not the least, merit 
is his symmetrical method of description, the characters 
of every species being given in the same relative order, 
so that they can be readily compared and the differences 
between the several species more easily ascertained. 
This is certainly important in his case, because some of 
the figures on the same plates bear a rather suspicious 
resemblance, eg those of Unto globatus and subglobatus, 
U tuscumbiensts and radtosus, U crudus and fiaittnotdes, 
U yadktnensis and conasaugaensis, U ampins and inso- 
lidus, U rostellum and exacutus, besides U subparallelus 
and basalts The above named species are compared 
by the author, not with each other, but with different 
species 

Another reflection occurs to us on the perusal of this 
work, and that is as to the division of labour A uni 
vcrsal naturalist is now an extinct animal, and the region 
of biology becomes every day more and more subdivided 
into separate fields of investigation Thus, in the Mollusca 
Mr Davidson restricts himself to the Brachiopoda, Dr 
Lea to the Uniomda,, and Dr L. Pfeiffer to the Fulmono- 
branchia. Every other department of zoology, as well as 
of botany, has its own votaries for different orders and 
even families, and it is in this way that knowledge is at 
present advanced, not by some great Coryphaeus, but by 
many less gifted persons who have the opportunities and 
inclination 

11 To labour and effect one thing specially " 

OUR BOOK SHELF 

La Vie, Phystologie Humatne, apfiltquU A lhygiene et 

A la Midecitte Par le Dr Gustave le Bon. (Paris 

J Rothschild, 1874.) 

Most authors compose their works first, leaving the pre¬ 
face until the last thing, m order that they may appreciate 
the full influence of their detailed study when making the 
generalisations with which they feel bound to start their 
volume We have no reason to think that the author of 
the work under notice is any exception to this rule In 
the nine hundred or so pages of his book he explains in 
a clear and very intelligible manner many of Uie most 
important facts and theories of the science of physiology, 
in some parts introducing improved methods of illus¬ 
tration, in others not quite recognising the most recent 
advances which have been made, even by his own 
countrymen Particular stress is laid, throughout the 
work, on the bearing of the points discussed on everyday 
life, on hygiene, and on pathology, in all of which the 
author, from his experience m the routine of practice and 
the recent Franco-German war, m which he was engaged 
in active ambulance service, is able to speak with autho¬ 
rity. There are two other points in which the work is 
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•lightly different from most text-books of the subject, one 
being that a short account it given of the history of most 
of the physiological discoveries of importance, which is 
generally neglected in works of similar character, not 
withstanding the additional interest which is thereby 
introduced. The other point is, that an account is given 
of the anatomical construction of the organs whose 
functions are to be studied, by which means those who 
have not, as medical students, gained the necessary 
amount of knowledge of anatomy to make clear their 
fundamental notions, can read on and understand with 
out reference to other works. 

In the preface Dr Le Bon enters into a short account 
of the aims and objects of the study of physiology He 
remarks that “ it is with profound wisdom that the philo¬ 
sophy of the ancients epitomised what ought to be 
known by man, in the maxim, printed in golden letters on 
the doors of their temples, Know thyself” We cannot, 
however, in any way agree with this physical distortion 
of the proverb, and think that the endeavour to place 
physiology on such a footing will never lead to successful 
results The subject is not taught m schools, and it is 
true that the youth during several years of his life has, 
instead, been a student of the past, in company with the 
heroes of Greece and Rome “ The time has arrived 
for him to make use of his knowledge He enters the 
business of life He has to instruct the masses, lead the 
multitude , yet, of the nature of men, of their instincts, 
of their passions, he is absolutely ignorant” Nolwith 
standing all this, we must differ from our author in 
assuming that a thorough knowledge of the human 
organisation is indispensable, or even useful, in supplying 
the deficiency mdicated, and there are many, we think, 
who will agree with us. No better proof that such is the 
case can be adduced than the medical profession itself 
Its members are all more or less acquainted with the most 
important physiological facts and theories , supplemented, 
which is much to the point, with a thorough anatomical 
knowledge. Nevertheless, it is not to the medical pro 
fesslon that we are accustomed to look for moral philo¬ 
sophers, politicians, or novelists, but rather for thorough 
scientific workers, and an overwhelming percentage of 
nonentities, as far as the world at large is concerned 
Statistics as to the average length of life amongst me¬ 
dical men would hardly show any advantage in their 
favour, and as patients they are notably unmanageable 
As an education, physiology is therefore, no doubt, as 
good as any other science, but its further value is a de 
Fusion and a snare. It has been our object, on several 
occasions, to ascertain the amount of information as to 
the mechanism of the organ and of the piano possessed 
by some of the most accomplished musicians, and in 
nearly every case we have found that they are perfectly 
ignorant of acoustics and the mechanical construction of 
the machinery they are employ mg And yet is not 
Know thy instrument at first sight as applicable to the 
musician as Know thyself to humanity at large? How 
few of us could pick to pieces and reconstruct a clock or 
watch, and yet how many of us have never missed a 
train in our lives I 

These remarks are not made in disparagement of physio¬ 
logy, but in opposition to the misleading argument adopted 
by several others as well as the author of the work before 
us, to the injury of science itself in the estimation of the 
public at large, because of the false expectations it raises. 

LETTERS TO THE EDITOR 

[The Editor docs not hold himself responsible for opinions expressed 
by Us correspondents Neither can he undertake to return , 
or to correspond with the waters of, rejected manuscripts 
No notice is taken of anonymous communications ] 

Fossil Remains of the Fallow Deer found in Malta 

KarsaaiNa to Dr Jeitteles’ monograph on the Distribution of 
the Fallow Deer, translated by Mr Sclaier (N/WUrr, voL xi, p 


71), it m*y be Interesting to record that fossil exuvue referable to 
Cervat damn were discovered m Malta with n tho last few years. 
Irom inquiries I learn that they were founl in a rock fissure im 
pacted amongst the red soil which usually fills all the numerous 
rock rents of the island where also fossil elephants remains have 
been met with The exuv re in question were sent to the late Mr 
W Flosrer, FGS, and subsequently examined by Mr Busk, 
Mr Boyd Dawkins, and myself They contain fragments of 
long bones and several entire feet bones and teeth, referable to 
small sised adult individuals of the hallow Deer There is, 

1 esides, the molar of 1 quits and a canine referable to Cants, from 
the same situation 

1 he mlneralogical aspects of the specimens are similar to 
those of the Quaternary fossil fauna of the island, but this is, as 
far as I can discern the first Instance of fossil remains of Ccrvus 
and Nouns having been discovered in Malta or G010 Canute 
teeth of the same dimensions as the above, and referable to Cams 
were found by A Imiral Spratt and myself in conjunction with 
teeth and 1 rones of Jftppopot turns peutlanJi, from the Malak 
Cavern of Malta 

Royal College of Science, A. Leith Adams 

Dublin, Jan 21 


Electric Conductivity of Nerves 
In a recent number of Nature (vol x p 519) the reviewer of 
“The Protoplasmic 1 heory of Life states broadly that few physl 
ologists wdl agree with the statement in the book that the nerves 
are not better fitted for the conduction of electric currents than 
the other moist tissues, and that they possess no demonstrable 
apparatus for insulation of these currents. There must Ire some 
misunderstanding here, for I have adduced proofs from Dubois 
Reymond, Ranke, Fick, and others, and 1 believe all physio¬ 
logists of note concur m the view as represented by me. I lie 
reviewer has apparently overlooked the circumstance that one of 
the principal points in the chapter was the distinction of the 
conveyance by nerves of the stimulus caused by electricity, and 
the mere conduction of an electric current, for he says there Is 
not the least doubt that it is through the nerve fibres that clectnc 
stimulation wall most readily and most powerfully affect muscular 
fibres at a distance ” No one, I imagine, docs doubt this, but 
it is not at all the same thing as saying that the nerve is the best 
medium for afTecting the muscle owing to its superior power of 
conducting electricity, for It may also mean that the nerve is sus¬ 
ceptible to the Blimulus of electricity Thu Is, indeed, sufficiently 
shown by the fact that a mechanical stimulation of the nerve will 
have a rimilar effect, while we do not attribute to the nerve any 
superior power of conducting mechanical force. Permit me to 
refer to the additional light thrown on the question in the 
recently published work of Prof Vulpian (“ Lcfons sur d Ap- 
pareil Vaso-moteur,’ 1875) It had been asserted by Legros 
an l Onimus, that on passing a galvanic current through a nerve 
containing vaso motor filaments, the ascending current caused 
contraction, while tha descending ones produced dilatation of the 
capillary arteries. The experiments of Vulpian and Carrillo 
yielded results not in accordance with this statement, and both 
currents were found to cause contraction. Vulpian explains this 
discrepancy by pointing out that Legros and Onimus assumed to 
act on particular nerves by sending tne current through the skin 
and subjacent parts. " Not only, says Vulpian, “ are we not 
authorised to believe that we act on these nerves by this mode, 
but, in addition, it U evident that we determine excitation of all 
the tissues comprehended in the current, the skin among others, 
and that that excitation may provoke reflex vascular dilatations 
which complicate the results ” (p. 114) To perform the expert 
ment properly, it is necessary to secure isolation artificially by 
cutting the channels of reflex vaso motor action Again, if you 
electrify the sciatic nerve in a dog which has been curansed, no 
contraction of the voluntary muscles to which it is distributed 
takes place. And in paralysis of the radial nerve in man from 
cold, the power of volition over the muscles supplied by it 11 
lost, while the sensory and vaao-motor filaments bound up in the 
same nerve retain their functional activity In those cares the 
power of conducting electricity is not Impaired, nor is it indeed 
in the dead body even, but here, as expressed by Vulpian, ‘ tho 
musculo-motor filaments have lost their normal aptitude to cause 
the muscular bundles to pass from the slate of repose to the state 
of activity" (p. 122). What that * normal aptitude consists in 
11 still a question, but it is certainly not the power of conducting 
electricity, although a knowledge of the latter is of great lm 
portance m judging of Dr BeaUfi theory of muscular contraction, 
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Pr Beale, as is well known, still holds to the opinion that the 
nerve force Is electricity, and that the nerves hare not only the 
power of conducting electricity but of evolving it as a vital act 
on stimulation from the little masses of protoplasm, bioplasm, or 
living matter with which the nerve cords are studded Although 
there are many objections to this theory, still the badly-conduct¬ 
ing power of the nerves for electricity does not appear an 
insuperable one when wc think of the nerve force merely as a 
stimulus, for the quantity of a stimulus necessary to rouse up 
vital action bears an infinitesimally small proportion to the result 
But when the same force is assumed to be the efficient cause of 
muscular contraction, the question assumes a veiy different aspect 
In Dr Beale’s theory the muscular fibre proper is held not to con 
tain protoplasm, and to be incapable of living action or of evolving 
force, the contraction being produced by inductive electric action 
on the sarcous particles, which causes them to change their posi¬ 
tion and thus approximate the ends of the muscular fibre The 
source of the electricity is said to be the protoplasm masses con¬ 
tained in the muscles, in continuous contact with the motor 
nerves, and It is conveyed to the muscular fibres by loops of fine 
nerve fibres crossing them in various directions. In this theory, 
even supposing insulation to be complete, it is obvious that the 
conducting power of the nerve-fibre becomes of supreme import¬ 
ance, because not the stimulus only, but the whole force of mus¬ 
cular motion, muat be conveyed by it Now, the ncrve-cords do 
conduct electricity certainly, but so many million times worse 
than metallic wires, that the loss of energy by transformation into 
heat must be enormous. Such a loss Is inconsistent with the 
economy of nature and with the actual facts, therefore, unless 
the nerve force Is a specific force different from surface-electricity, 
galvanism, and magnetism, though analogous to them, and 
probably easily convertible into electricity, Dr Beale’s theory 
cannot be upheld. I have not yet seen any reply by Dr Beale 
to this objection JoiIN Drysdalk 

Liverpool 

Klrkea’ Physiology 

In a letter headed “klrkea’ Physiology,” In Nature of last 
week, signed " W Percy Ashe,' 1 our correspondent would not 
appear to be practically acquainted with the semi lunar valves nt 
the boBe of the great vessels emerging from the heart, for his 
arguments, although perfectly correct in themselves, and based 
on well known physical laws, do not, I submit, apply in the in 
stance lie quotes, for the simple reason that the conditions neces 
sary for their application do not exist 
I et us consider briefly the shape of the sinuses of Valsalva during 
the diastole of the ventricles of the heart. For our purpose we 
shnll be sufficiently correct in describing them as three inverted, 
empty, and slightly truncated pyramids , one surface, the outer 
one, of cacl, is formed by the arterial coat, whilst the offer t *0 
sir laces, constituting the semi lunar valve, are in apposition with 
the corresponding surfaces of the other two valves. Now, the 

K -enure over the whole surface of the alnus may be divided 
to four pressures, one sustained by each of the three sides, and 
one by the bottom 

The three tides sustain an equal pressure, but the two Inner 
ones constituting the valve are by far the weakest, and the 
pressure on each of these is really supported by an equal 
pressure on ‘he corresponding surfaces of the other two valves, 
and consequently maybe considered as nil, whilst the pressure 
on the tlilnl side is resisted by its own strength, and It la formed, 
os I have said, by the wall of the artery, which is particularly 
strong at this point. 

The remaining pressure is sustained by the bottom or trun¬ 
cated apex of the pyramidal pouch. Toil pressure is greater 
in proportion to ita extent of surface than the other pressures— 
the column of fluid being higher—and this surface directly 
rests on and is partially tmhcdtLJ in the structure of the ventricle, 
which must thus undoubtedly support it 
Therefore the idea that “ the reflux is most efficiently sustained 
by the muscular substance of the ventricle, ” which is the mom part 
of Mr. Savory’s theory, is most directly confirmed by the actual 
construction of the vsdves, and which your correspondent may 
see for himself by makings vertical section through the aortic 
valves in a sheep’s heart 

As at the time of the greatest pressure on the valves the 
ventricles are dilating, it follows that they cannot reduce the 
area of the valves at that time, a* your correspondent in his last 
remarks would seem to imagine, nor in fact can they ever do so. 
4, Granville Place, Blackheath E Pridkaux 


The Rhinoceros in New Guinea 

Lieut Sidniy Smith, Istc of H M S BatUitk , reports that 
while engaged in surveying on the north coast of Papua, between 
Huon Bay and Cape Basilisk, being on shore with a party 
cutting firewood, he observed in the forest the “droppings'’ 
(excrement) of a rhinoceros in more than one place, the bushes 
m the neighbourhood being also broken and trampled as if by a 
large animal The presence of so huge an animal belonging to 
the Auotic fauna m Papua is an Important fact. 

Skins of a very fine species of Bird of Paradise, having plumes 
of a brilliant rea in place of the yellow plumes of the common 
species (P afodo), were obtained from the natives further to the 
eastward Alfred O Walker 

Chester, Jan. a I 

[We should be inclined to doubt very aeriously the occurrence 
of any rhinoceros m New Guinea. At any rate, the important 
fact, os our correspondent terms it, cannot be considered aa 
established 

The red plumed Paradise Bird of the south of New Guinea 
has been named by Mr Sclater, Paradnca raggtana (P Z. S , 
1873, p 559), from skins sent home by Mr D Albertis.—Li> ] 


Thomson’s “Malacca” 

In your review (Nature, vol xl p 207) of Mr J Thom¬ 
son’s very interesting work 011 the “Straits of Malacca, Indo- 
China, and Chino,” you have justly acknowledged that the 
author “makes no pretension to have travelled In the interests 
of science, but only to be a photographer und an observer 
of the ways of men , and as his excellent book will no doubt 
have a wide circulation, it may perhaps not be an unthankful 
office to correct two statement! with reference to the natural 
history of Penang, which I had some opportunity of studying 
daring a sojourn there of some eighteen months. 

Our author, describing the noise made by the insects on 
Penang Ilill, says “One beetle in particular, known to the 
native* os the * trumpeter,’ busies himself all day long In pro 
ducing a booming noise with his wings ’’ Had Mr Thomson 
succeeded In observing one of these insects whilst “booming,” 
which he states he was unable to do, I think he would have 
found the musician to have been no beetle at all, but one of the 
Cicodida., and the sound not produced by the wings, but, as is 
generally known, internally, by the vibration of a membrane set 
into action by a special muscle These insects arc abundant at 
Penang, one species, Dumlubta imberatona, being particularly 
large, and which, with several other species, were taken by 
myself when there It is nothing unusual for these insects to be 
wrongly described by natives, os we are told by Mr Gcrvase F 
Mathew, It N (in the Pntomologufi Monthly Maraant), that 
in Tobago Cicada gtgas makes a noue like the whistle of a loco¬ 
motive , and he was told by the natives that the sound was that 
of the “tree locust ” At Surinam it is said Cicada ttbueH is 
called the “ harper,” on account of its giving forth a sound like 
that of a harp 

Mr Thomson also tells us (p 35), when describing planter 
life in Province Wellesley, that the planters, when driving home 
at night from one estate to another, have the possibility of an 
encounter with an orang outon. a rhinoceros, or a tiger. The 
orang, however, is not found there at all, and I know of no 
Instance of an attack by a rhinoceros. In fact, that animal is 
so scarce that during my whole stay there the only report of one 
which I heard was that the animal’s dung had been seen in the 
jangle. Tigers are still anything but scarce, but during my 
many nightly rules whilst living on tbc sugar plantations I am 
happy to say I never heard or saw one, nor was our roll-call 
ever diminished by that animal The tiger there is • mldn.gbt 
prowler, but confines himself more to pigs, goats, and dogs. 
The wild animals are gradually being beaten back by Use culti¬ 
vation of the land, and the same may be said of even ihe insects. 
No doubt they abound in the centre of the peninsula, and there 
also, no doubt, may be found the Negrito stock, of which our 
author has given us a good photograph aa found at Johore. 

The illustrations of this very interesting book are excellent, 
and photography seems to M doing for anthropology what 
spectrum analysis is still achieving for astronomy 

Strcatham Cottage, West Dulwich W. L. Distant 

Been and Flowers 

My children noticed with much interest, lastj autumn, the 
curious manner that the bees attacked the flowers of the Antir- 
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rhtHum majtu, making a hole at the bottom of the corolla of the 
flower sear the stalk, and so getting at the honey from the out 
aide. It was too late is the season to be able to observe It much, 
or often, bat we are pleased to find others have seen it too. 

In Sir John Lubbock a lecture at the London Institution he 
said some ** humble-bees sucked the honey of the French bean 
and scarlet runner in the legitimate manner, while other bees 
cut a hole in the tube, and so reached it surreptitiously ” 

This flower I speak of is one with the corolla much more 
marked than those the lecturer quoted Next season we will 
hope to watch It again and see if it only happens late In the 
year, for the injured blossoms seemed to wither very soon after 
the incision was made Ma»y J Plarr 

Tunbridge, Jan 9 

Iron Pyrites.—Curious Phenomenon 
Sous iron pyntes exhibited in a particular case in the Ma d 
stone Museum have crumbled into a coarse finely divided mass. 
The specimens have been exhibited for about two months, and 
the decomposition has been effected in that time Some other 
specimens recently removed from another case are becoming 
soft. 

Could any of your readers account for this, and has such a 
thing ever been observedliefore ? 1 rxderic Cass 

Maidstone Jan 19 


OUR ASTRONOMICAL COLUMN 
Antarks as a Douhi E Star —The small bluish 
companion of Antarcs was detected by Mitchcl at the 
Observatory of Cincinnati tn July 1845 Measures taken 
by him in the summer of 1846 arc published m No 4 of 
his Sidereal Messenger They gave the distance a" 52 
the companion preceding on the parallel, at the epoch 
184650, and Mitchcl thought this distance was half a 
second greater than at the ume he discovered the small 
star He mentions that on the 13th of August, 1846, he 
saw the star distinctly at 5 30 P M, “ the sun shining, 
unobstructed by clouds or mist Early in the year 1848, 
Antarcs was repeatedly measured by Bond with the great 
refractor of ifaivard College, ana by Dawes in this 
country Their mean result, weighted according to the 
number of nights, is— 

184824 1 osition S73"7i Distance 3" 574- 

The proper motion of the large star, though small, is 
still sufficiently sensible Levcrner {Annates, tome u) 
assigns for the secular motion, - os 059 in Right Ascen 
sion, and — 3" 36 in Declination If the above angle 
and distance arc brought up to the present time with 
these values, we find on the assumption of merely optical 
proximity or the companion— 

187525 Position 288 <h 8 Distance 3 54. 

We would suggest that the star should be carefully 
re-measured, now that it is drawing away from the sun s 
place in the morning sky, to decide on the optical or 
physical connection of the components Dawes’ la^t 
measures in 1864 certainly rather favour the latter % lew, 
but they were made on a single night, and the object is 
one of difficult observation. It will be seen that on the 
assumption of optical duplicity, the distance is just now 
very nearly stationary, but the change of angle during the 
last twenty five years amounts to 15 degrees, and will be 
easily confirmed or otherwise 
The “ Temporary Stars” of Tycho Brahe and 
Kepler. —The position of the famous star of 1572 in the 
constellation Cassiopea, with which Tycho’s name is 
usually associated, has been determined with all the pre¬ 
cision that his observations admit of. by Prof Argelander, 
of Bonn Hu place, reducing to tne commencement of 
the present year, u in 

Right Ascension oh 17m 528-6 

North Decimation 63° 27 18' 

Near to this position is a star of about the eleventh 


magnitude, which, by micrometrical comparison with two 
of its neighbours meridionally fixed, is found to have for 
the same epoch. 

Right Ascension oh 17m 52s r 

North Declination 63° 26 24 

It is, therefore, distant less than one minute of ars 
from the most relable position of Tychos star that can 
now be assigned On this account alone it would be 
worthy of attention, but we are able to state, further, that 
during the last four years this small star has exhibited 
slight fluctuations of brightness at irregular intervals, 
which increases the probability of its identity with the 
star of 1572. It may also be noted that in August 1874 
there was a decided ruddiness m its light 
Kepler’s observations of the star which suddenly 
assumed such extraordinary brilliancy in the constella 
tion Ophiuchus in the autumn of 1604, are contained in 
his work “ De Stellft novft m pede Serpentam,” but the 
best position we possess u doubtless that deduced by 
Prof Schflnfeld of Manheim, from the observations of 
David Fabncius. For the commencement of the present 
year we have 

Right Ascension 17I1. 23m. 8s. 9 

South Declination 21° 22 16" 

This position is probably liable to greater error than in 
the case of Tycho’s star 

The nearest object at the present time is a star of the 
twelfth magnitude (or rather fainterj, following the above 
place 6s 5 and 2J south of it, which has not sensibly 
uaned during the last few years, but it is a suspicious 
dircumstance that Chacomac has entered upon his chart 
No 52, a tenth magnitude about 8s preceding SchOnfeld a 
place, and nearly on the parallel of declination, which it 
not now visible, or was not last summer The neighbour 
hood requires to be closely watched. The observer may 
set the circles of his equatoreal for Oeltxen 16873, R.A 
17b 33m 34s, N PD In° 33 The observations for 
Chacornacs chart were made between the 31st of May 
and 12th of August, 1861 

The Zodiacal Licht— On the evening of Sunday 
last, the 24th rnst, a surprisingly bright display of this 
as yet problematical phenomenon was exhibited There 
was a repetition on the following evening, but in a less 
favourable sky The light had the usual yellowish or 
pale lemon tinge of the more notable exhibitions in these 
latitudes. The axis of the light appeared to pass X 
Piscium, and the vaguely-defined apex was situate some 
where about 19 Anetis, W it was not possible to locate 
it with anything like precision The light was broad and 
of a deeper, perhaps, ruddy tint near the honzon The 
display to which we have adverted, excelled in brightness 
any that has been witnessed m the neighbourhood of 
London for many years. It appears very probable that 
opportunities for favourable application of the spectro¬ 
scope may be afforded m the dark evenings of the present 
and following months 


PLANETARY THEORIES* 

'T'HE theory of Neptune, which I have the honour of 
•L presenting to-day to the Academy, completes the 
ensemble of the fundamental theories of the planetary 
system, of which the first dates back to September 10, 
1839, thirty five years ago. 

The numerous developments added year after year are 
all mentioned in the organ of the Academy Some of 
them figure only by their titles, and as they are scattered 
through a great number of volumes, the Academy will 
mo doubt permit me, at the moment when I have arrived at 
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the end of this long dtscuuion, to present a precise bat 
succinct raumi of them. 

In 1849, after I had already been engaged for ten years 
m the work, and the better able to estimate the difiBcnl 
ties, I presented its essential conditions in terms in which 
I have no alteration to make. 

None of the tables, let us'say, intended to represent the 
movements of the planets, accord rigorously with the 
observations. The most precise, those of the Earth and 
Mercury, are not so accurate as could be wished I do 
not speak of those irregular discrepancies which the un¬ 
certainty inseparable from every physical measurement 
necessarily introduces between observation and calcula¬ 
tion, but rather of those systematic errors whose variation 
follows a determined law, the real existence and regu 
lanty of which are prominent in the ensemble of the work 
of the different observatories, and for which theory alone 
can be blamed These inaccuracies ought to engage our 
earnest attention, no doubt they are inconsiderable, but, 
on the other hand, they are everywhere present, and their 
smallness does not authorise us to neglect them 
It would assuredly not be very serious in itself that our 
astronomical tables should make on error of half a second 
in the time of the passage of a star on the meridian, if 
the importance of this error did not he in its degree of 
certainty rather than in its magnitude. Every discre¬ 
pancy betrays an unknown cause, and may become 
the source of a discovery If these errors should in 
crease considerably with the time, we may, it is true, 
await their complete development in order to read with 
greater certainty, m their onward progress, the cause 
which produces them, but, first, we should thus leave to 
posterity the task of perfecting science and the advan 
tage of discovering new truths Moreover, certain ex 
traneous influences may manifest themselves by effects 
always slightly sensible , and if wc neglect these effects, 
the cause on which they depend will remain for ever 
unknowns* 

The theory of the motion of a planet rests upon the 
hypothesis that etch planet Is subject only to the actions 
of the sun and of the other planets, and, moreover, that 
these actions are exercised conformably to the principles 
of universal gravitation. 

But the consequences of the Newtonian law have not 
been, in many respects, deduced with sufficient rigour, 
and, on this account, we are net in a condition to decide 
if the disagreements evident between observation and 
calculation are due solely to analytical errors, or rather if 
they are partly due to the Imperfection of our knowledge 
of celestial physics. 

It will be necessary, then, to take up agam the 
mechanical theories of the motions of the planets, and to 
rigidly examine them to their most remote consequences, 
before we are able to effect a decisive companion with 
observations. This is what has been done. 

Let us rapidly state that the general developments have 
been the subject of five memoirs, presented and published 
in 1840, 1843. 1840, and 1855 
The formula relative to secular irregularities have been 
treated particularly in the memoirs of 1840 and 1841 
The same subject has been handled, in a more general 
and more complete manner, in the paper communicated 
to the Academy on Nov 11, 187a, concerning the four 
great planets, Jupiter, Saturn, Uranus, and Neptune. 

The theory of Mercury, presented in 1843, since com¬ 
pletely revised, was only definitely completed in 1859 
The theory of Venus was given in i86r 
That of the Sun (the Earth) in 1833 and 1858 
That of Mare in 1861 
The theory of Jnpiter in 1873 and 1873 
That of Saturn in 1873 and 1873 
The theory of Uranus, given in 1846, and connected 
with the discovery of Neptune, was the subject of a new 
work presented on Nov. 15 last 


Finally, the last theory, that of Neptune, ia offered by 
us to the Academy to-day 

The theories of Jupiter, Saturn, Uranus, and Neptune 
have the peculiarity that they are developed in functions 
of Indeterminate!, so that their use may be prolonged 
during an unlimited time. 

The theories once established, it will be necessary to 
compare them with the long and valuable senes of 
mendian obiervaUons devised by Roemer, instituted for 
the first time at Greenwich, in September 1750, by the 
famous observer Bradley, and continued since then to our 
own days in the great observatories. But as the posi¬ 
tions of the moving stars are connected with the fixed 
stars, it is evident that it will be necessary also to be 
assured of the relations of the stars among themselves, 
with respect to the equinox and the ecliptic. This 
necessity is particularly imposed in respect to nght 
ascensions, on which specially depends a knowledge of 
the motions of the planets Ihe work was effected m the 
memoir of April 5, 1854, for the senes of observations of 
Bradley This was a delicate subject, for it necessitated 
the revision of the labours of Bessel, given in his work 
entitled “ Fundamenta Astronomue " We have had to 
propose various corrections in the positions of the funda¬ 
mental stars, and the venfication of the accuracy ol these 
corrections was put to the test (an concours) m Germany 
The result confirmed all our determinations. Conse- 
auently they have served us in establishing with certainty 
the positions of the stars of companson dunng the 130 
years of observations which we have had to consider 

The companson of the motions of Mercury with the 
theory given by us in 1843 did not present from the first 
a satisfactory result. The transits of Mercury across the 
Sun furnish data of very great precision, but which It 
was not possible completely to satisfy 

This first result fills us with uneasiness, it is known 
May not some error in the theory have escaped our 
notice ? New researches, in which everything was tested 
in vanous ways, only tend to convince us that the theory 
was accurate, but that it did not agree with the observa¬ 
tions. Years passed, and it was only in 1859 that we 
managed to discover the cause of the established anoma¬ 
lies. We discovered that they arc all connected with a 
very simple law, and that it is sufficient to increase the 
motion of the perihelion by 30J seconds per century to 
reduce everything to order 

The displacement of the perihelion acquires thus in the 
planetary theories an exceptional importance. It is the 
surest indication, when it must be increased, of the exist¬ 
ence of a cosmical matter yet unknown, and circulating 
like other bodies around the Sun. It matters not whether 
this matter may be agglomerated into a single mass, or 
disseminated in a multitude of meteorites independent of 
each other Provided that its parts all circulate in the 
same direction, these effects combine to impress upon the 
perihelion a direct motion 

The consequence is clear There exists in the neigh 
bourhood of Mercury, between the planet and the S un, 
without doubt, a matter, a material hitherto unknown. 
Does it consist of one or more small planets, or of 
meteorites, or even of cosmical dust ? The theory does 
not pronounce on this point On many occasions, trust¬ 
worthy observers have declared that they observed signs 
of the passage of a small planet across the Sun, but 
nothing definite has been reached on this subject 

We should not, however, doubt the accuracy of the 
conclusion We shall see, in fact, the same analysis 
applied to the discussion of the observations of Mars lead 
to an analogous result and this result found fully verified. 

Bessel has said of the theory of the sun that it has not 
made the progress we should have expected from the 
great number and the value of the observations. This 
estimate has for long troubled our mind, too trustful of 
this suppoeed accuracy of the observations. After 
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having revised and discussed anew the observations of 
the Sun, made since the time of Bradley at Greenwich, at 
Pans, at KOnigsberg, to the number of 9 000, we have 
been forced to quite a different conclusion, viz., that the 
observations of the Sun are far from what they ought to 
be, on account of the systematic errors which affect 
them, and that there is no discordance between theory 
and observation which may not be attributed to errors in 
the latter 

In spite of ail, the discussion of the observations of the 
Sun led us hence to an important result connected with 
the great question which agitates, at this moment, the 
scientific world, a result winch surprised ourselves, so 
much had the determination of the parallax of the Sun, 
deduced by the director of the Berlin Observatory from 
the Transits of Venus in 1761 and 1769, inspired a false 
confidence I arrived at the conclusion that the parallax 
of the Sun, estimated then at 8 tf, ought to be increased 
by the 25* part of its value 

Soon after, the comparison of the theory of Venus 
with the observations lea to the same result, the necessity 
of increasing by the parallax of the Sun 

Finally, the theory of Mars led, in its turn, to a con 
elusion not less precise It was proved that we could not 
account for the ensemble of the observations of Mars 
without increasing the movement of the perihelion by 
about one-eighth This was the reproduction of the 
same fact as in the case of Mercury, and the conclusion 
to be drawn from it was the same, viz., that the planet 
Mars must be subject to the action of a quantity of matter 
till then neglected, and that it must be estimated at the 
eighth part of the mass of the Earth 

But then two hypotheses were possible, as we explained 
at the stance of June 3, 1861 either that the matter till 
then left out of the count resided m the belt of the small 
planets as a whole, or that it must be added to the Earth 
itself In the litter case, and as a consequence, the 
parallax of the Sun must be increased by the Z4th part of 
its received value, that is to say, that wc would be led to 
the same result already deduced from the theories of the 
Sun and of Venus 

Meantime M Fizeau has given a method for deter 
mining the speed of light, by a physical experiment, on 
the surface of the earth, and from this measurement, 
combined with the quantity of the aberration of the stars, 
wc know that we can deduce the parallax of the Sun 

Foucault, on his part, had devised a plan of solving 
the same question by another method, and he was 
engaged in realising the experiment I pressed him 
strongly to carry it Into execution We know that in the 
sianct of Sept 22, 1862, Foucault announced that he had 
fixed the rate of light at 298.000 kilometres per second . 
hence, by adopting the quantity of aberration determined 
by Struve, 8 86' resulted for the parallax of the Sun, a 
number corresponding to an increase of 1 30th of the 
received value. 

M Cornu, m the important paper read by him at the 
last sitting, resolved definitively the question by the em 
ptoyment of the method of M Fizeau. He was good 
enough to refer to the determination which I presented to 
the Academy at the sitting of July 22,1872, based on the 
cetebrated and very exact observation of the occultation 
of the star Aquani by the planet Man, an occultation 
observed in 1672 by the three great astronomers, Richer, 
Picard, and Roemer 

Moreover, we shall combine materials obtained from 
various points of view on this delicate question, and will 
further increase by discussion the great interest which 
will be presented by the materials collected with so much 
devotion by the various expeditions destined to the obser¬ 
vation of the present Transit of Venus. For this reason, 
and because the method which results from the occultation 
of Aquarii is present under a form precise and striking, 
we shall shortly ask permission from the Academy to 
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deposit the work In its hands, after having given it the 
necessary developments 

Jupiter and Saturn have given rise to a theoretic work 
the extent of which has been considerable, on account of 
the very great mutual perturbations of the two planets. 
The companion of the theory of Jupiter with the obser¬ 
vations has presented, after the proper modifications of 
the elements, a complete harmony The tables of Jupiter 
have also been adopted by the editor of the Nautical 
Almanac to serve for the preparation of that important 
work. I owe to our confrlre Mr Hind, superintendent 
of the Nautical Alntanac } the satisfaction of thus seeing 
adopted by the astronomical world the various tables of 
Mercury, the Sun, Venus, Mars, and Jupiter, so far as 
they have appeared 

The tables of Saturn arc now constructed, and their 
comparison with the observations is almost finished 

The theories of Uranus and of Neptune being also 
completed, it only remains further to effect their compari 
son with the observations 

The profound knowledge which my excellent colleague 
M Gaillot, chief of the Bureau des Calculs, and member 
of the Council of the Observ itory, his of these matters, 
and the devotion with which he has assured the laborious 
construction and comparison of the tables of Jupiter 
and Saturn, are to me a sure guarantee that the final 
work will be, whatever happens, earned out to the end. 


RUSSIAN rORESTS 

\ fEGETATION in the fossil or recent state forms the 
V main source of the wealth and prosperity of most 
nations, cither directly or indirectly directly, in the case 
of the vast subterranean deposits of the remains of 
former plant life in Britain, as also in the broad expanses 
of land covered with timber trees in Russia. According 
to recent statistics * the extent of the forests of Russia m 
Europe is about 442,897,500 acres, or forty per cent of 
the whole area. The forests are very unequally dis¬ 
tributed, and internal communication is still very im¬ 
perfect in many parts of the empire , hence much of this 
wealth 11 at present unavailable Every year, however, 
the facilities for transport are increased, and there is a 
corresponding augmentation in the amount realised 
Nearly sixty-hve per cent of the forest land is situate in 
the four governments of the North—Archangel, Vologda, 
Olonetz, and Perm , this equals sixty five acres to each 
inhabitant. The governments of the -South are relatively 
poor in timber, and in some parts almost treeless, but 
since 1842 the forest administration has been engaged in 
remedying this defect by planting largely Between 1866 
and 1870 upwards of 20,000 acres were planted, exclusive 
of the action of private owners. 1 he principal trees are 
the Scotch pine, spruce fir, larch, birch, lime, aspen, and 
oak. To these may be added for the governments of the 
South, though relatively playing an unimportant part in 
commerce, the elm, ash, beech, hornbeam, maple, various 
poplars and willows, &c The value of the forest products 
exported in 1871 amounted to 16,026,553 roubles, of 
which more than one third came to this country But 
the internal consumption gives a better idea of the im¬ 
mense wealth of these forests. It is only possible to give 
an approximate estimate of thejvalue, which Mr Werekha 
states must be at the very least 265,450,000 roubles per 
annum. In Russia, wood is still either the only or the 
principal fuel used. The railways consume wood for 
fuel to the annual value of 7,200,000 roubles Wooden 
drinking-vessels, platters ana spoons, take the place of 
pottery and metal in many districts, except m the houses 
of the nth. Mr Werekha estimates that forty million 
wooden spoons are made every year , hut Mr Wesch- 
makoff, in his account of the domestic industries of 
Russia, puts the figure at thirty millions. 

• Node* ntr 1m forttt «tan Produltt, rtc. P»rP M W«r»kh*. 
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But the most destructive industry, so far as the forests 
are concerned, is the manufacture of bast mats, bark 
boots (lapli) , cordage, and other articles prepared from 
the liber or inner bark of the lime, birch, and willow, 
chiefly of the former tree. It is computed that 100,000,000 
pairs of laplt are made annually, each pair requiring the 
Dark of four young trees, thus 400,000,000 trees are cut 
down every year for shoes 1 Lime trees from five to ten 
years of age, and half grown birch, are employed for this 
puroose. Such reckless waste is much to be regretted, 
and Mr Werckha observes that the pines are tapped for 
their resin and bled to death in from ten to fifteen years, 
in the same way as the Landes of Gascony were denuded 
of their pine forests during the last century 
The previously almost useless aspen, either for fuel or 
building, has attained to considerable importance within 
the last few years as a material for paper making There 
arc already ten manufactories actively engaged in the 
preparation of this paper in Russia, and two in Finland , 
and as vast reserves of this tree have accumulated m the 
forests, it is expected to prove a source of great riches for 
many years to come Timber, of course, is the most 
valuable article exported, though resinous products and 
bast mats bring in a large sum The Scotch pine, spruce 
fir, birch (for coach building), and the oak, are the 
principal and almost the only timb'rs exported Speak 
ing of the giant oaks of Rus 1a, Mr Werekha becomes 
almost sentimental, for they form the strength of British 
and Trench shipbuilders, .and occasionally revisit their 
native country in a form by no means flattering to national 
pride, as the Russians are still very small shipbuilders 


T 1 IE INDIA MUSEUM* 

'"PHI India Museum, at present located at Whitehall, 

A has long been known for its extensive and valuable 
collections of Indian products, a collection too valuable, 
indeed, not to have been made more available, both for 
scientific and commercial purposes, than it has been 
The removal, however, of the specimens to the galleries 
at South Kensington will bring them within the reach of 
ordinary mortal* who have neither bodily strength nor 
inclination to make a pilgrimage to the topmost floor of 
one of the highest buildings in London 

1 he importance and value of these collections has to 
some extent been shown m the several reports which 
have from time to time been issued from the * oreign 
Office Dr Forbes Watson, as Reporter on the Products 
of India, has done much service in this respect, and Dr 
M C Cooke, who has drawn up the present report, is no 
novice amongst Indian gums and resins, having gained an 
extensive experience from his long official connection with 
the Museum. 

There are, no doubt, many products of the Indian forests 
that ought to be included in European commerce, but, 
from the want of a proper knowledge of their uses, have 
never established themselves in the market Individually, 
we have often deplored the prevailing prejudice amongst 
commercial men in favour of old and well known com 
modilies, amounting sometimes even to the absolute 
rejection of new products, without giving such products 
a fair tnal Dr I orbes Watson, in an Introductory note 
to the report under consideration, in reference to this, 
says it should “ be remembered that gums or resins sent 
over for valuation in the London market are necessarily 
subject to companion and competition with the very best 
qualities of the same substances which come into any of 
the European markets, and that careful collection is not 
a too frequent characteristic of Indian productsi” Dr 
Watson further points out that it is of very great import¬ 
ance to the existing and future trade of India that 

* Report by Dr It 
mlnoM product* in llv 
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samples should be sent home in sufficient quantity for 
report, since this is the onlj means by which they can be 
brought under the notice of competent authorities. For 
this purpose it is suggested that in the case of gums, 
resins, &c , quantities of from 20 lbs t# 2$ lbs would be 
sufficient for distribution amongst brokers and traders, as 
well as for analysis and experiments The necessity, also, 
of obtaining accurate information on the botanical source 
of the plant yielding any particular product is strongly 
urged The value of accurate specimens gathered at the 
time of collecting the article itself, whether it be gum, 
resin, wood, or fibre, must be apparent to everyone, and 
is strongly advocated in the article “Botany* in the 
“ Admiralty Manual ” In all cases such specimens should 
consist of leaves, flowers, and, where possible, fruits also, 
securely labelled and numbered, so that no mistake may 
occur 

This report of Dr Cooke's is valuable, as it brings 
together nearly all that has been written on the gums and 
resinous products of India The botanical synonymy of 
each species, with references, is first given , next, a short 
botanical description, then its habitat, native names, 
history, description, and uses, and finally, in the case of 
the most important products, references to the works 
where the subject has been treated of Dr Cooke has 
brought his report down to the most recent period, for we 
find under the genus Gamma, of which the species are 
described as yielding gum, a description of G Grtffithn, 
with the following note —“ Anderson says of this plant 
that there is in Mamgay’s herbarium a plant very like it 
in habit, but described by him as having a circumsciss 
anther, which is cultivated in Singapore as the true gam 
bogc of Siam There still appears to be some doubt as 
to the source of Siam gamboge, which Dr Hooker seems 
disposed to attribute to this tree." The fact is, that in the 
most recent revision of the order, Garctma Grtffithn of 
Anderson has been considered identical with G morella. 
var pedudlata, to which Siam gamboge has been referred 
by H anbury, and which Dr Hooker thinks has sufficiently 
distinctive characters to raise it to the rank of a species 
under the name of G Hanbutyt Again, Dr Cooke refers 
to the very recent work of Fluckiger and Ilanbury, in 
which Siam gamboge is attributed to G morella , var 
pedicel/ata, as stated above Indeed, throughout the 
report there are frequent references to the “ Pharmaco- 
gTaphia,” but we are not a little surprised that Stewart and 
Brandiss “Forest Flora” is not quoted Thus, for 
instance, at p 24 of the report, the Marking Nut, Seme- 
carpus antuardtutn, is dismissed with very few lines , 
while in the “ Forest Flora” is an excellent description of 
the tree , of the wood, which ‘ is full of an acrid juice 
which causes swelling and irritation, so that the timber 
cutters object to fell it unless it has been ringed for some 
time , ” and of the fault and the black varnish, which it 
prepared from the pencarp, and which is used mixed with 
lime-water for marking cotton. Small consignments of 
these fruits occasionally arrive in this Country, and not 
long since a quantity of a very fine kind came into the 
hands of a London house. ] R j 


UMDELLULA, OR CLUSTER POLYP 
A BOUT six months since (voL x. p 142) we referred 
to a letter from Prof Wyvdle Thomson. In which he 
mentions having brought up from a depth of nearly 
1,500 feet, between Pnnce Edward’s Island and the 
Crozets (Kerguelen’s Land), specimens of an Umbellula. 
When the Challenger was between the coasts of Portugal 
and Madeira, several specimens of another species of the 
same rare genus, but from a depth of about 2,000 feet, 
were also dredged up The history of these curious 
Cluster Polyps is interesting Some hundred and twenty 
years ago, and some one and twenty years before M. 
Kerguelen discovered the land now bearing his name, 
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Capt. Adriaanz, the master of the whaling-ship Britannia, 
being then in lat 79° N, and about eighty miles from 
Greenland, on pulling up his sounding line, found two 
specimens of a large plant like polyp clinging to it, the 
length of the stem of the larger specimen was six feet, 
anahenoted that the expanded flower-like polyp which was 
at one end of the stem was of a fine bright yellow colour 
Struck by their sise and beauty, and the strangeness 
of such creatures living at a depth in the sea of more than 
aao fathoms, he brought them home to his friend Mr 
Dunxe, of Bremen, who had been a pupil of the illustrious 
Haller Mr Dunze gave the smaller specimen to Chnstlob 
Mylius, a Professor of Botany at Leipzig, and the larger 
to Peter Collinson, FRS , this latter gentleman gave it 
to John Ellis, of zoophyte fame, to describe, which he did 
in the Philosophical Transactions for 1753, accompanying 
his description with a plate What became of this sped 
men is unknown Mylms’s one found its way into a 
collection in Gottingen, and was not to be found there by 
Pallas in 1766 No specimens being found for thus more 
than a century, in air of uncertainty hung round this 
Cluster Polyp, and its portrait, so often copied in our 
text books, seemed to be all one was likely to know about 
it. It was, therefore, with the greatest delight that the 
writer of these lines, in the summer of 1872, saw two 
specimens of Umbellula in the Swedish Museum of 
Natural History at Stockholm , one rare object after 
another had been shown to him by Prof Lovdn , but the 
Umbellula, though the last, was not the least of the 
treasures accumulated therein by this esteemed professor, 
who stated that Mr J Lmdahl had dredged them up during 
the expedition of HSM Inge^crd and Gladan to the 
Greenland Seas in 1871 Within the last few days wc 
have received from Stockholm a quarto memoir, “ Ora 
Pennatulid sldgtet Umbellula af Josua Lindahl,” with 
three plates This memoir was read before the Royal 
Swedish Academy in February 1874, and describes the 
two specimens as two species, under the names of U 
mtntacea and U pallida Prof holhktrhas also described 
one of the species found dunng the Challenger expedition 
as U Jhomsont, making four species of the genus now 
described It is marvellous what changes have taken 
place in our knowledge of the Natural Sciences in the 
interval between the description of Ellis's species and those 
so excellently described and figured in the memoir before 
us The other genus GrimUum of the family Umbclluhn’c, 
found about 1858 m a depth of 2,700 fathoms in the 
Banka Sea, wifi, we trust, be re-discovered by Prof 
Wyville Thomson It is only known by a fragment of 
the stem in the Leyden Museum, the crown of polyps 
having fallen overboard os Capt Siedenburg, after whom 
the species is called, was pulling in the line to which it 
Clung E P W 


SCIENCE IN THE ARGENTINE REPUBLIC * 
Op HE Bulletin of the National Academy of Exact 
A Sciences of Cordova, of which the three first num 
bers have lately reached this country, gives us on interest 
ing account of a new endeavour of the well-known 
naturalist, Dr Burmcister, to introduce scientific studies 
into his adopted country In 1868 Dr Burmcister pre¬ 
sented a memorandum to Dr Sarmiento, lately President 
of the Argentine Republic, upon the expediency of adding 
a Faculty of Mathematical and Physical Sciences to the 
National University of San Carlos in Cordova. In 
response to this appeal authority was given to Dr Bur- 
meister by the Minuter of Public Instruction to import 
eight professors from Germany to estabhsh the Faculty, 
and Dr Burmeutcr himself was appointed Special Com¬ 
missioner for the purpose, and eventually Director of this 
branch of the University. For a long time, Dr Burmeuter 
• Matin it Is Academia Sudani dl CUaciti txhtnteals m Is 
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tells us, his exertions to obtain a staff of professors from his 
old colleagues in Halle were unsuccessful The novelty 
of the idea and the distance of Buenos Ayres rather stood 
in the way of his oilers being accepted. At length, in 
1870, two of the % acant posts were filled by the arrival of 
Dr Max Sicwert to occupy the chair of Chemistry, and 
of Dr P G Lorrcntz to fill that of Botany In the fol 
lowing year the assistance of Dr G H Wejcnbergh, 
of Haarlem, was obtained for the chair of Zoolog), and 
that of Dr Sellack for the professorship of Medicine 
Not until 1873 was the staff finally completed by the 
appointment of Dr Voglcr to the professorship of Mathc 
matics. In the same year, as we understand from Dr 
Burmeistcr’s report, the plans for the construction of the 
new buildings necessary for the University were finally 
approved of by the National Congress, and the works arc 
now in process of execution 

From notices which subsequently appear in the Bulletin 
we fear that Dr Burmeister has met with some difficulties 
in controlling his staff of professors This can be hardly 
y, ondered at when the novelty of the plan is considered, 
and the difficulty of getting eight persons, strangers to 
each other, to work together to establish a new institution 
in a far distant country, where a foreign tongue is spoken 
We have little doubt, however, that under Dr Burmeis 
ter’s supervision all will ultimately right itself, and that 
the Academy of I xact Sciences of Cordova will become 
an institution high!) creditable to the enlightened rulers 
of the Aigentine Republic, who have established the 
National Observatory under the direction of the distin 
guished astronomer Dr Gould in the same city 

That some progress has already been made in the cul 
tlvation of the natural sciences in Cordova is apparent by 
several papers contributed to the first three numbers or 
the Bulletin, amongst which are essays “ On the Land 
and Fresh waterMolluscs,”by Dr Docrlng, “Oncertain 
genera of Microlepidoptcra,” by Dr Berg “OnlhcVege 
tation of the province oi Tucuman,” by Dr Hieronymus , 
and “ On the Salinas of Buenos Ayres,’ by Dr Schicken 
dautz. 


NOTES 

Al the suggestion of the Council of the Royal Geographical 
Society, a manual will be prepared for the use of the Arctic Lx 
1 edition, consisting of reprints of papers in the transactions of 
learned societies which would not otherwise be accessible, and 
ott cr materials, the object being to furnish an exact view of the 
state of existing knowledge of Greenland and the surroun 1 ng 
seas. The geographical and ethnological portions will be undei 
taken by the Arctic Committee of the Geographical Society 
The other lections will be edited by Mr Rupert Jones, under 
the supervision of a Committee of the Royal Society The 
appointments of the lieutenants and other officers to the Arctic 
Expedition were made this week The Royal Society has rc 
commended the appointment of a botanist and a zoologist for 
the consideration of the Admiralty, but they have not yet been 
officially selected Good progress is being made In the strength 
ernng of the ships at Portsmouth, which have been ordered to 
be ready for sea by the middle of May The statement, in some 
of our contemporaries, that Capt E. Hobart Seymour is to lx- 
second in command of the Expedition, is incorrect 

Many sorts and conditions of men will regret as a personal 
loss the death ef the Rev Charles Kingsley, which took place 01 
Satuiday last We regret his loss as that of a man who hod a 
warm love for science, and who by his writings and example has 
done much to foster a love for It among others He was an 
honour to his country and hls doth, and It would lie a good 
thing for the latter In many ways If Its members could be per 
snaded to follow his example, and, like him, take a hearty 
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interest |in every healthy form of human activity Few men 
have been more loved than Charlee Kingaley, and the wide 
influence of hu example and teaching ha* been undoubtedly for 
good. 

The death is announced of M d’Omahus d’Halloy, the well- 
known veteran Belgian geologilt, as having taken place on 
the 15th mat, at the age of ninety two year*. M d’Halloy wai 
bom at Luge on February 16, 1783 He wa* a member of the 
Royal Academy of Brusselv, of which he was president in 1850, 
Corresponding Member of the French Academy of Science, and 
Member of the Geological Society of l’ans. He was author of 
a large number of scientific works , among others, “ Flements 
de Geologic” (1831), "Introduction il la Geologic" (1833). 

" Pn5ds dlifmentalre de Gdologie” (1843), “ Abrfgd de Geologie” 
(1853), besides numerous memoirs in the Journal da Mina, the 
Journal de Pkynjue, the Annala da Mina , the Mlmotra of the 
French Geological Society, and the Bulletin of the Belgian 
Academy 

WITH regard to the Transit of Venus, the following telegram, 
dated Aden, Jan at, has been received —“Ingress and egress 
well observed from three stations in Rodrigues , nine Janssen 
plates j fifty eight sun pictures. Observers, Neate, Iloggan, 
Wharton ” 

A gentleman whose name is unknown has made a gift of 
10,000/ for the promotion of university education among the 
working classes of Nottingham. 

At the recent meeting of Convocation of the University of 
london, a resolution was unanimously carried, “ That in the 
opinion of Convocation it is desirable that a special examina¬ 
tion be instituted in this University in the subjects which 
relate to public health ” It was stated that there is every 
probability of the Senate giving force to the resolution by the 
establishment of an examination of the character indicated 

A COURSE of six lectures on scientific subjects, m the Town 
Hall, Stratford, was commenced on Monday by Mr J Norman 
Lockyer, F R.S , whose subject was the “ General Principles of 
Spectrum Analysis.” The hall, we believe, was crowded with an 
attentive and intelligent andicnce, largely composed, apparently, 
of people belonging to the working classes. Mr Lockyer 
lectures on the same subject next Monday, and on tho two 
succeeding Mondays Dr Martin Duncan, F R S , lectures on 
“ Mountain making ’ and on “ Coral Islands. ’ On Mondays, 
March 1 and 8, Dr Carpenter, F R S , will lecture on “ Deep- 
sea Researches.” The lectures are given in connection with the 
Gilchrist Educational Trust 

Thr Council of the Royal Horticultural Society have recently 
instituted a series of fortnightly lectures on Wednesday tvemngs, 
at eight o'clock, Intended especially for those Fellowi and their 
friends whose engagements prevent their attendance at the 
Wednesday afternoon meetings, and far the instruction of their 
gardeners. The first lecture of the sene* was delivered by Prof 
Dyer, on the Growth of Ferns from Spores, which was followed 
by one last evening by Mr A W Bennett, on the Fertilisation 
of Flowers by means of Insects. 

Few papers of greater interest to botanical students have 
recently issued from the press than Mr Bent ham’s treatise on 
the recent progress of systematic botany, read at the Belfast 
meeting of the Bntish Association, and which, bat for untoward 
cir cumstan ces, would have formed the address to the Llnnean 
Society at the Anniversary Meeting in May lost. Commencing 
with a review of the history of systematic botany from the time 
of Llnnsens, and of the gradual introduction of the natural 
system, he then considers the principal works in this branch of 
science recently published, or now in progress, under the follow¬ 


ing heads —(1) Ordma Ftanlarum, or general expositions of 
the orders and sub-order* constituting the vegetable kingdom; 
(2) Centra Plantarum, or systematic descriptions of all the 
genera constituting the vegetable kingdom j (3) Species Pian- 
tarum, or systematic enumeration and descriptions of all known 
species, (4) Monographs of orders and generaj (5) Floras, or 
histones of the plants of particular countries or districts, and 
(6) Specific descriptions, detailed or miscellaneous. The prac¬ 
tical advice of this veteran systematic to compilers of works of 
this description should be carefully studied by all botanical 
wnlers 

A new French weekly scientific periodical has issued its first 
number under the patronage of a Standing Committee of the 
French Geographical Society It i* edited by M. Hera, one of 
the staff of the Journal Officul It is called the Bxplorattur, and 
is published for the purpose of promoting the cause of geogra¬ 
phical exploration among the French One of its first objects 
11 to send trustworthy travellers into the Sahara, where M 
Dotuneau Dupre and others were murdered a few months ago. 
The Lxploraleur is opening, „at present, a private subscription 
on bclialf of M Largeau, who is desirous of trying his chances 
in the same region. Some native pioneers have been also sent 
out, and are expected shortly to transmit valuable intelligence 
from the central Sahara. 

A PARCEL of dried plants has recently been received at Kew 
from the Samoan Islands, sent by the Rev Mr Powell. Some 
novelties may be expected from this region, as it is still very littlo 
explored 

Prof Dvrr’s article on the Tree Aloes of South Africa, 
recently published in this journal, having elicited numerous 
inquiries respecting tins curious genus, it may be interesting to 
some of our readers to know that several fine species are in 
flower at the present time in the Succulent House at Kcw 

1 ree Ferns arc nearly all of elegant and pleasing habit, and 
one deserving these epithets in a high degree is Cyalhca initgnii, 
a native of Jamaica and other West Indian islands A magni¬ 
ficent specimen of this species recently attracted admiration 
in the tropical conservatory at Kew It has fronds upwards of 
twelve feet in Length, the stipes or stalks ot which arc densely 
clothed with long glossy scales. 

About fifty new genera were added to the flora of Australia 
during the year ending a ith the appearance of Boron Mueller's 
last report, many of them of great interest 111 phytogeography. 
The following are a few of the more interesting —Gorynocarpus, 
Carmicbmlia, Ilex, Lagcrstrcemia, Agrimoma, Lmbothnum 
(g Oreocallis), Ulmus (g Microptelea), Morses, Arcca, and 
Wolffia. 

Passing through the greenhouse containing the collection 
of succulent plants at Kew the other day, a correspondent 
was much struck with the flowers of a plant he had pre¬ 
viously taken to be an ivy The resemblance in foliage end 
habit is Indeed so strong that a botanist might easily mistake it 
for a species of that genus, unless, of course, U was minutely 
examined It is a native of South Africa, and is referred to the 
familiar genus Senecio, S macrogloinu being its name The 
yellow flower heads are large and showy, the ray florets being 
few and broad, A figure of it, we are informed, will shortly be 
published in the Botanical Magaunc This plant has been 
introduced into St Helene, where it beers the name of Ground 
Ivy, as may be learned from the label attached to a specimen in 
the Kew Herbarium, sent from thence by Mr Melliss. Several 
other South African species of the same genua present equally 
interesting peculiarities. 

Boxwood, the wood of Buiut sempervirtus, which is almost 
exclusively used for the best kinds of wood-engraving, has been 
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far some year* becoming more end more scarce Wood of the 
hugest diameter la the produce of the forests of the countries 
bordering on the Black Sea. Large quantities are produced in 
the neighbourhood of Pot), from which port the wood 11 shipped 
direct to England. The supply, however, from this port is, we 
learn, becoming fast exhausted, and it Is stud, unless the forests 
of Abkhassla are opened to the trade, It must toon cease alto¬ 
gether The quantity exported from Pod during the year 1873 
amounted to 2,897 ion*! of the value of 20,6a 1/ , besides this 
from 5,000 to 7,000 tons of the finest quality annually pass 
through Constantinople, being brought from Southern Russia 
and from some of the Turkish ports of the Black Sea for ship 
ment, chiefly to Liverpool. An inferior and smaller land of wood 
npphed from the neighbourhood of Samsoon is also shipp'd at 
Constantinople to the extent of about 1,500 tons annually With 
regard to the boxwood forests of lurkey, the British Consul at 
Constantinople reports that they are nearly exhausted and that 
very little rosily good wood can now be obtained from them , in 
Russia, however, where some little Government care has been 
bestowed upon forestry, a considerable quantity of choice wood 
Still exists, but even there it can only be obtained at an ever- 
increasuig coat, as the forests near the sea have been denuded of 
their best trees. The trade is now entirely in Lnglish hands, 
although formerly Greek merchants exclusively exported the 
wood. In the province of Trebizonde the wood la generally of an 
inferior quality , nevertheless, from 25,000 to 30,000 cwts are 
annually shipped, chiefly to the United Kingdom 

TlIS trade between Portugal and Great Britain 11 very largely 
composed of fruits of the Citrus tribe ■ the value of the exports 
from Portugal have, however, of late been considerably aug 
men ted, and will be more so in a few years, by the large number 
of pine-apples shipped to England During the last two or 
three years the cultivation of this fruit in the Azores for export 
purposes has been largely developed Bananas, also, have occu 
pied much attention, and have been exported in such quantities, 
and realised such remunerative prices, that a large and flourish 
ing trade may be expected With these products already 
established and yielding satisfactory returns, It would scarcely be 
supposed that landowners would devote their attention to other 
and untried crops , yet we learn that the Phormtum (mat, or New 
Zealand flax plant, has been introduced Into some parts of the 
Azores, where its growth has proved highly satisfactory and as 
it is proved that it will flourish in places where nothing else will 
grow, it may, in course ef tune, become an article of export 

The distillation and manufacture of attar of rose is a large 
and important branch of industry in Adnanople. In the 
northern parts of the country, wc ore told in an official docu 
ment, the produce of 1873 exceeded by 35 per cent that of 
the previous year, the quantity distilled being some 121,875 
ounces, valued at about 90,000 <1 It is chiefly exported from 
PhOlpopoli to England, France, Germany, and Austria, and 
recently merchants in the United States and Germany have 
opened correspondence with firms in Adritnople, with the 
view of establishing agencies to further extend this branch of 

A valuable and interesting report reaches ns from New 
Zealand, on the " Durability of New Zealand Timbers.” It has 
been drawn np by Mr T Kirk, F L.S , and is by far the belt 
account of the woods of that colony that wc are'acqualnted with 
New Zetland has exhibited her timbers st several of the interna 
tlonnl exhibitions , and though many of them have been remark¬ 
able both for size and beauty, they have never rivalled those of 
our Australian colonies, owing to want of care in seasoning, pre¬ 
paring, and naming the specimens. In some practical hints on 
seaso n i n g timber, Mr Kirk rightly says that no plan is so effec¬ 
tive u keeping It In well-ventilated sheds/ protected from the 


rain He points out errors in felling and using timber, 
which all practical foresters and builders are acquainted 
with, but which arc unfortunately of too frequent occur 
rence hi many countries, namely, felling trees during the 
growing season, using timber immediately after felling, coating 
green or unseasoned wood with paint, Ac. In the list 
of useful woods given, which number thirty eight distinct 
trees, the Kauri (Dammar t aur/ralu), Totara (/W< var/ui 
toiara), and the Red Pine, or Rimu (Dacrydium cupremnum) 
have a first place The first named Is the finest tree in New 
Zealand, growing to a height of 120 to 160 feet, its wood, also, 
u the most valuable, being used before all others for masts, spars, 
and other shipbuilding purposes The wood is frequently very 
lieautifully mottled, and would be much valued by cabinet¬ 
makers in this country, were it an article of import, but New 
Zealand woods reach us only occasionally, The Knurl is largely 
used In New Zealand for railway sleepers As an instance of Its 
durability, Mr Kirk says that near Papakura, an ancient Kaon 
forest has been buried at some remote period, in some places 
the logs still show above the surface Much of the timber has 
been dug up in perfectly sound condition, and used for sleepers 
on the Auckland and Waikato Railway Kauri timber la also 
exported to some extent from New Zealand to Australia, fas- 
mania, and Mauritius, and during the past three years the 
quantity *0 exported has more than doubled Considering the 
limited area to which the treelis confined, It is to be hoped that 
some system of conservancy will preserve the trees 

The Scnatus of Edinburgh University has received a favour 
able reply from the Treasuiy as to an endowment for the pro 
posed Chair of Education Dr Bell a trustees offered an endow 
ment of 4,000/, and the Scnatus asked Government to grant a 
similar sum to complete the endowment. It is also stated that 
the arrangements for the establishment of the Chair of Education 
in the University of St Andrew s are in such a state of forward 
ness that it is expected they will l>c completed forthwith, and 
that a Professor, with a suitable endowment, will be ready to 
enter on his duties by the beginning of next winter session 

The Council of the Society of Arts have decided to offer the 
Society’s Fotbergili Gold Medal for an effective means of 
extinguishing fire on board ship, and they have directed the 
Secretary to enter into communication with leading shipowners, 
with the view of enlisting their aid in this important matter 

An underground railway was inaugurated between Tera and 
Galata a few days since. 

The meeting at Pans of the International Conference on the 
Metrical System has been postponed till March 1 

On the morning of January 23 an earthquake was felt at 
Ravenna, In Central Italy The exact hour is not stated It 
would be curious to ascertain whether it was connected with the 
rapid elevation of barometnc pressure of 17 millimetres In a few 
hours, which was observed at the Pans Observatory and in many 
other places in France at the same time. 

At a recent meeting of the Academy of Natural Sciences of 
Philadelphia, Prof Leidy—from a study of some fresh specimens 
sent him by Pro£ Hayden, and obtained about one hundred miles 
east of Greeley, Colorado—declared his conviction that the 
colossal genus Brontothtnum of Marsh is synonymous with 
Symborodon and MtebasiUut of Cope , and that all these must 
give place to Titanothmum of Leidy, of which there are probably 
not more than two specie*. 

Me. S W Gasman describes, in the Proceedings of the 
Boston Society of Natural History, a new American species of 
serpent from Florida, under the name of JJtiutps a/leni 

Me. Wilcox communicates to the Academy of Natural 
Sciences of Philadelphia the account of an unusual mode of 



NATURE 


\Jan. 28 , 1875 


256 


burial which was formerly practised among the Indian* of North 
Caroline He state* that in numerous instance* burial place* 
have been discovered where the bodies had been laid with the 
face np and covered with a coating of plastic clay about an inch 
thick. A pile of wood was then placed on top and fired, consuming 
the body and baking the clay, which retained the impression of 
the body This was then lightly covered with earth, 

Intkxestino additions to our knowledge of the fauna of the 
Mammoth Cave have recently been made by Mr F W Putnam, 
of Salem, U S , who, a* a special assistant on the Kentucky State 
Geological Survey, of which Prof N S Shaler 1* the director, 
had great facilities extended by the proprietors oi tlie cave, and 
he made a most thorough examination of it* fauna, especially in 
relation to the aquatic animals Mr Putnam posted ten day* 
in the cave, and by various contrivances succeeded in obtaining 
large collections. He was particularly fortunate in catching five 
specimens of a fish of which only one small individual bad here¬ 
tofore been known, and that was obtained several year* ago 
from a well In Lebanon, Tennessee Tin* fish, which Mr 
1 utnam had previously described from the Lebanon specimen 
under the nnme of Chologaiter agasualt, 1* very different in its 
habits from tho blind fishes of the cave and other subterranean 
streams, and is of a dark colour It live* principally on the 
bottom, and is exceedingly quick in its motions. It belongs to 
the same family ax the two species of blind fishes found in the 
cave. He alio obtained five specimen* of four species of fishes 
that were In every respect identical with those of the Green 
River, showing that the river fish do at times enter the dark 
waters of the cave, and when once there apparently thrive as 
well as the regular inhabitants. A large number of the white 
blind fishes were also procured from the Mammoth Cave and 
from other subterranean streams. In one stream the blind fishes 
were found in such a |>o*itlon as to show that they could go into 
daylight if they chose, while the fact of finding the CAo/oj, aster m 
(lie water* of the Mammoth Cave, where all is utter darkness, 
shows that animals with eyes flourish there, and is another proof 
that colour is not dependent on light Mr Putnam found the 
same array of facta in regard to the crayfish of the cave, one 
species being white and blind, while snother species had large 
black eyes, and wo* of various shades of a brown colour A 
number of living specimens of all the above mentioned Inha¬ 
bitant* of the water* of the cave were successfully brought to 
Massachusetts after having been kept In daylight for several 
weeks, proving that all the blind cave animal* do not die on 
being exposed to light, os has been stated 

Wk ha\e received the Antwaire of the Belgian Academy for 
1875. It contain* the usual useful information concerning the 
organisation and work of the Society, the prire* it awards, list of 
members, ftc. The principal memoir is that of Quetelet, men 
turned in Nature, vol xi p *17, with a portrait j there are also 
memoirs, with portraits, of two other deceased members, Charles 
I oclman, the comparative anatomist, and H L. F Partoes, the 
architect. 

The additions to the Zoological Society's Gardens during the 
past week include an Australian Cassowary ( Castmntts atulralu), 
new to the collection, from Australia, presented by the Marquis 
of Normanby, a Banded Cot Inga (Cottnga ancta) and a Naked- 
throated Bell Bird (CktuMorkymkut nudttollu), from Bahia, 
purchased j a King Vulture ( Gypartktu papa) from Bueno# 
Ayres, presented by Mr M BUlinghunt, a Bonnet Monkey 
(Maehttu ntdUttm) and a Macaque Monkey (A/ eynomolgtu), 
presented by Mr II Lumsden, a Rhesus Monkey (Af erythrens), 
presented by Mr W de Winton, and a Bonnet Monkey, pre¬ 
sented by Miss M. Halles, all from India j a Black-tailed Ante¬ 
lope (Nanotmtm mgriamehttm) from Wert Africa, purchased. 


ON THE MUSCULAR MECHANICAL WORK 
DONE BEFORE EXHAUSTION 

r dynamical or statical, 

«,MI. .»a,lo.l 


work is generally continuous in it* action The dynamical work 
done by any muscle before exhaustion la easily measured In 
kilogrammetres. A miming the force exerted by any muscle to 
be to, and if n be the number of tunes the force 1* exerted 
through the distance A, until exhaustion sets in, then the total 
work, IV, done before exhaustion, is 

W=v>hn (I). 

If, however, a weight, to, be supported on the horisontally 
outstretched arm, then by the above formula the amount of 
work is mo, although the arm soon tires out In his “ Principles 
of Animal Mechanics ’ pp. 44—44, London, 1873 Mr Haughton 
has attempted to estimate the statical work thus don* by the 
muscles of the arm Let to * the weight, a =» weight of arm, 
a = distance from centre of glenoid cavity to centre of weight, 
and / = time in seconds before exhaustion. The muscles exert 
a force capable of sustaining the weight of the loaded arm at its 
centre of gravity Let « be a small arc, through which the arm 
moves uniformly with an unknown angular velocity to in the 
time t Then, if x is the distance from the centre of the glenoid 
cavity to the centre of gravity of the loaded arm, we have— 
Total work -= (so + a) x i 
But since , 

(to + <r) a =» « (« + 

and » wt, we shall have— 

Total work = to a (jv + ^ t (a) 

The values of (it) andfa) are easily obtained by direct mea 
surement and weight Thu formula (2) u, however, no better 
than (l) for when I is rero, w is also xero, and the work would 
be nothing Mr Haughton has, however, used this formula, 
assuming w -a I, which value he has deducod from experiments 
made by myself (Prin of Anuntl Mech., pp 475—7), and 
published in the School laboratory, 1871, voL 1 p 108 * The 
experiments acre conducted as follows — 

A weight ra » 7'oo kilos, was lifted from a vertical to a hori- 
sontnl with the shoulder, in a varying time t At the instant the 
weight reached the horUontal, the muscles were relaxed, and the 
weight allowed to drop, being caught on a cushion attached to 
the leg The intervals of work and rest, t, were in all cases 
equal (I intend to repeat these experiments, making the interval 
of rest constant) Mr Haughton has repeated my experiments, 
and has deduced the formula— 


At 


I + ^4 m'j V 


(3)- 
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+ 12 
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+ 47 

31 


Ths values of the constants in (3) as obtained by Mr Haughton 
Ut, A m 30 4 and — » 0-666 Substituting these values, and 
the proper values of t in (3), and wo have n (calc) C olumn 
d is the difference in per cent of n fobs.) Each value of * ob*. 
is a mean of four determinations. The probable error of this 
mean in per cent of n (ob*.) is given in column t. The expert- 
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gienti of Prof Haughton an non nearly represented by (3), but 
that they an In themselves non accurate, Is, as will be ucn, a 
matter of doubt One of the deductions which Prof Haughton 
make* from (3) is the determination of his totalled “ angular 
velocity,” to m 0*666 ’ - 1-0472.* Hie mean value of to u 
determined from several observations is 110a Hence (2) 


(4) 

Besides the difficulties already noticed, the conclusion arrived 
at in (4) is open to several fatal objections, a few of which 1 


Total work ■= + ^jt. 

noticed, the 
. objections, 

"7 "iThls reduction resulting in (3), Prof Haughton assumes 
the truth of the following law (Pnn. An Mech., p, 44a) — 
“ When the same muscle (or group of muscles) is kept in con 
■tant action until fatigue sets In, the total work done, multiplied 
by the rate of work, is constant” By “ rate of work ” is meant 
the work per second But in these experiments the muscles 
were not "kept in constant action," and even during the interval 
of work the action of the muscle constantly varies The "rate 
of work" is therefore also entirely indefinite. 

2. The method of experiment used by me, and which seems 
to have been followed by Prof Haughton, 1 have found entirely 
unreliable, as will be hereafter shown. 

3. Patting P m i* 1 (3) «*»6 it may be reduced td 

the form— 

” = A ~ pnt tf) 

Anyone who will take the trouble to calculate and co-ordinate 
the values - and n i from Trot Haughton s observations, pp 
468. 474, will see that these co-ordinated values form a curve, 
instead of a straight line. Thta is much more plainly marked in 
an senes now in my pomessioii These latter expe¬ 

riments were made with an apparatus and method to be described 
m the next paper They are more accurate than those before 
pablished, but not as accurate as can be obtained It is certain, 
however, that the value of to in (3) Is not constant. Assuming it 
to ba constant, however, and Its value in the aeries referred to, 
lies between o 30 and o Jo. This illustrates very forcibly the 
futility of attempting theoretical reductions on the basis of assumed 
<1 iisrs,” until we nave first made sure of our facts 
Another series of mine which was also reduced by Prof 
|3 r .. g htnn consisted in raising a varying weight, w, through the 
Wth of the arm in a time /= 1 164 sec The experiments 
were otherwise conducted as before described Mr Haughton 

_ of the above-quoted law in this reduction, and finds 

the relation to' 

(S) 

r For my right arm the constants are A - 1000 and a « atx 
The comparison of n (calc.) and n (oba.) Is satisfactory, and for 
want of space It is omitted. Solving (J) for n and making 
torn TO, and making t -1164 in (3), and the values of n axe 
evidently identical, - 


A o _. 


* ir® + *5* 




when Z should equsl unity Solving for Z sad introducing the 
value* of the constants, and we 1 find Z - 14* Although this 
discrepancy was pointed out to him, Prof. Haughton has trans- 
fc^dWluced.Trom the observations leading to <5), the _first 
value of <*(/« 1 164) In Table L It» to be regretted that Prot 
Haughton did not leave onpnbliehed the last 43 caffe* of his in. 
and valuabl e work- Frank E. N iphkr. 

{To it continued) 


SCIENTIFIC SERIALS 


meat number of the Journal of Anatomy and Pkyst 
nmances with a suggtstfve description, by Dr J F 
t, of three cases of malformation of the spinal column 


associated with lateral curvature, which lead him to the conclu 
sion that cases of asymmetry of the two sides of the spinal 
column are due to original malformation of the bodies of the 
implicated vertebras in the direction of a bi lobod or double 
nucleus, and the subsequent unequal growth of the two halves. 
—Prof Strothers hss also a lengthy article on variations of the 
vertebrae and ribs In man, which will be read with Interest in 
connection with that of Dr Good hart, and by ell comparative 
anatomists, several very instructive abnormalities being described 
—This paper is followed by one from the pen of Dean Byrne, 
on the development of the powers of thought in vertebrate ani 
mils in connection with the development of their brain; in which 
the author, by a companion of the cerebral capacities of the 
different families of Mammalia with those of comparative ana 
tomical structure and embryonic development, endeavours to 
prove that the functions of the anterior lobes of the brain belong 
to the act of thinking single objects of sense, those of the middle 
lobes to the act of thinking such objects with a sense of succession 
of them and as part of that succession, and those of the posterior 
lobes to the act of thinking a co-existence or succession of them as a 
case of a general principle —Prof M Watson continues his con 
tnbutlons to the anatomy of the Indian elephant, describing the 
muscles and blood vessels of the face and head. The same 
author alio, with a drawing describes a remarkable case of 
pharyngeal diverticulum, which opened on the free margin of 
the posterior pillar of the fauces, occupied the anterior tri 
angle of the neck, and had a duct like communication with its 
orifice, running between the internal and external carotids.—Dr 
Arthur Kansome records the position of the heart s impulse in 
different postures of the body, from chest rule measurements 
made by Mr W A Patchelt—Baron A de WalteviUe de¬ 
scribes the cerebral and spinal nerves of Kana escuUnia, from a 
scries of dissections recently made —Prof Turner gives an 
account of the occurrence of Phoca greenlandua as a British 
species, from a specimen captured in Morecambe Bay and iden 
tilled by Mr T Gough —Mr J C Fwirt records notes on the 
minute structure of the retina and vitreous humour —Mr J C 
Galton also has a note on the Lpitrochleo-anconeus or Anco 
neus Sextus (Gruber) as a supplement to Prof Gruber’s paper, 
giving drawings of it in Pamandua tttradactyla, Choi opus didac 
tjlus, rhascolontyt worn iota, and P.chidna setosa. —1 ho remain 
ing short papers are by Mr J Reoch, on urinary pigments , by 
Dr J J Charter, on abnormalities of the arteries of the upper 
extremity , by Mr J Darker, on a four-toed foetus without 
head or upper limbs . and by Dr J Cantiie and Mr Bellamy, 
on the absence of the quadriceps femora muscle, and on the 
presence of a Bixth lumbar vertebra, the first rib being rudi¬ 
mentary 

The Scottish Naturalist for January maintains the prestige of 
this interesting quarterly, now entered on its fifth year and third 
volume. It commences with an article of a more popular character 
than moot —“ Illustrations of Animal Reason, by Dr Lauder 
I indsay, the authenticity of the anecdotes being vouched for by 
the writer Among the botanical notes, the moat interesting Is 
that of the discovery in Aberdeenshire by Mr Sadler, dnnng an 
excursion of the " Scottish Alpine Club, of two plants new to 
Britain, Caress frsgida and Saltx Sa tiers, the latter now described 
for the first time, and probably a hybrid between S reticulata 
and S lapponom or lanata We have further instalments 01 
" The Lepidoptere of Scotland, ’ by Dr Buchanan White, and 
" The Coleoptera of Scotland, by Dr Sharp. 

Poggendorfs Annate* dtr Physii uttd Chemu, 1874, No II 
—The first paper is by W Muller, of Perleberg, on the re 
duetkm of metallic oxides by hydrogen, and the application ot 
this process for the quantitative determination of metals. The 
value of this method of quantitative determination depends 
on the fact that hydrogen reduces different metallic oxkles at 
different temperatures. The result* of Muller's experiments 
show that the quantities of several metallic oxides may be deter 
mined in this way, when the mixtures are heated in hydrogen, 
and care is taken with regard to regulation of temperature. Tho 
method proved successful for copper and zinc, copper and silver, 
copper and bismuth, copper and cadmium, copper and lead, 
copper and tin, coppw and iron, also for copper, Iron, 
and zinc, and pretty well for copper, cadmium, and zinc, 
but it was unsuccessful in the case of silver and Iron, 
silver and lead, arsenic and antimony The apparatus is 
simple enough, bnt the experiments take a vetylong time, and 
will not be of much general practical use —The next paper 
records some thermoelectric studies by E. Bndde,—Dr Kurd 
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Lasswitx, of Breslau, contributes an article on the decay of the 
“kinetic Atomic theory " in the seventeenth century —Another 
communication i» by Dr H btreinta, of Vienna, on torsion 
oscillations of wires. It is followed by a paper on resistance in 
galvanic conductors, by H Ilerwig. This paper was accidentally 
delayed, and should have been published before another one on 
the same subject, which appeared in Part 1874, No 9, of these 
Annals.—The next paper, on fluorescence, by O Lubarsch, is 
highly interesting The author gives an account of elaborate 
investigations he made on the subject, with special reference to 
spectrum analysis, his general results seem to show (1) that for 
each fluorescent substance there are only certain rays of light 
causing fluorescence (a) that the colour of the fluorescent light 
depends on the rays of incidence and follows Stokes s law , and 
(3) that the most refrangible fluorescent rays, produced by tun 
light, correspond to thst place in the spectrum where the liquid 
shows its maximum of absorption, providing its fluorescence 
proves a simple one when exsmined by prismatic analysis of the 
linear spectrum In ail three points Mr Lubarsch differs from 
Pierre and Lommel, who investigated the subject before him — 
On the expansion of mercury after Mr Regnault’s experiments, 
is a valuable communication from Mr A Wullncr —The 
remaining papers are On the influence of the temperature of 
air on the index of refraction, by M V von I-ang, and on the 
oblique passage of rays through lenses with reference to a pecu 
lianty of the crystalline lens, by L. Herman —Besides these, 
there is a short note by II Schneebeli, on Hipp s machine for 
determining the laws of motion. 

Dcr NUurforscher (Nos. 49- 5*. Dec. 1874 )—Among the 
papers in this number wc note the following —On currents and 
temperatures in the Atlantic Ocean, observations made on board 
the German corvette Gase/le, by the commander Ilerr von 
Schleimtz, on a voyage to the Kerguelen Islands.—On carnivo¬ 
rous plants , researches made by Prof Ferd Cohn, of Breslau, 
with European species.—Note on the discovery of a new oste 
roid, 139, on Oct 13, 1874 by Mr J Palisa, at Tola. It ap 
peared of the Uth magnitude, under R.A ah. 7m 19 39s , Decl 
+ 7“ 49 co 7" —On the native Iron of Ovifak, Greenland dls 
cussing the question whether this native iron is of meteoric or 
terrestrial origin —On the influence t f temperature urxm the 
rest nation of plants researches made by Ilerrcn von WulkolT 
and Mayer at Heidelberg showing that the influence is not 
nearly so great as is generally accepted —On the formation of 
urea in the animal organism, by Ilerr von Kmeriem —On altrnc 
lion and repulsion by heat and light, by A Bergner, account of 
experiments made, which led to different results than those 
obtained by Mr Crookes.—On the decrease of intensity in the 
light of Jupiter s satellites when passing over the j lanet s disc. 
Thu was explained by S Alexander as resulting from inter 
finance and absorption of the rays of light, II J Klein now 
gives a much simpler explanation.—On the inorganic cell and 
the phenomena of growth in the inorganic world, by M Traube , 
giving a purely physical explanation for the origin and growth of 
tiie cell. —Besides many smaller notes of scientific interest, the lait 
number contains a detailed account of the sledge journeys made 
by Oberheutnant Jul Payer while in polar regions with tlic 
Austrian Polar Expedition, 


SOCIETIES AND ACADEMIES 
London 

Royal Society, Jan 31 —“On the Origin and Mechanism 
of I reduction of the Prismatic (or columnar) Structure of 
Basalt, ’ by Robert Mallet, C E., F K.S, &c. 

In tins riper the author shows that all the salient phenomena of 
prismatic basalt as observed m nature can be accounted for as 
results of contraction by cooling in a homogeneous body pos¬ 
sessing the properties of basalt, and that the theories hitherto 
advanced and repeated in text books of the production of ba¬ 
saltic prisms are alike untenable and unnecessary If a large 
level and tabular mass of homogeneous basalt cool slowly 
by loss of heat from one or more of its surfaces, the contraction 
of the mas* while plastic will be met by Internal movements 
of its particles, but when the temperature has fallen to a 
certain point of rigidity reached at between 900* and 600* F, 
splitting up comm ences, and that surface will begin to divide 
itself into similar geometric figures of equal area, which on 
mechanical principles most be hexagons, the diameter of which 
is drown to depend upon the relation that subsists between the 


coefficients of extensibility of the material and of its co ntr action 
by cooling down to the splitting temperature. These hexagons 
are the first formed ends of the future prisms, which split deeper 
into the mass 14 cooling down to the splitting temperature 
reaches deeper into it. When the prisms have split down to a 
certain distance, further cooling proceeds, not only from the ends 
of the prums, which formed the surface of original cooling, but 
from the sides of the prisms. Now, as each prism is coldest at 
the end, and hottest where in the act of iplittlnfc and is also 
hotter along the axis than at the exterior of each prism, so, by 
contraction, differential strains are produced in each prism, both 
parallel to the axil and transverse to it, which result in cross 
fractures at intervals along the length of the prion, the distances 
between which the author has assigned. Transverse fracture 
round the pntm must commence in the outer enuht in a plans 
normal to the resultant of the contractile strains longitudinal 
to and transverse to the axis of the prism, the fracture com¬ 
mences therefore, oblique to the prismatic axis. This obliquity 
diminishes as the transverse contractile force diminishes, as the 
circumferential coutht of cooling reaches nearer to the axis of the 
prism , the result is that the transverse fracture when completed 
is lenticular or cup-shaped, the convex surface always pointing 
in the same direction in which the cooling is progressing within 
the mass. 

If the mass cool from the top surface only, the convex 
surfaces of the cup-shaped mints will all point downwards, if 
cooled from the bottom only, they will point upwards, and if 
from both surfaces, the convexity of the joints will be found point¬ 
ing both upwards and downwards in the mass. As the splitting 
always takes place normal to the surface of cooling, so, if that 
sjrfuee be level and cool uniformly, the prisms must be vertical 
and straight, also if the cooling surface he a vertical or inclined 
o ie the Jdirection of the prisms will lie normal thereto If, 
however, tile mass cool from its upper or lower surface, but 
>f much greater thickness in one direction than in the opposite 
one the prisms formed will not be straight, but have their axes 
curved because the successive couches reaching the splitting 
temperature successively within the mass, and normal to which 
the s[ lilting takes place arc themselves curved planes. These 
art a few of the principal points of this paper, which the author 
believes renders, for the first lime a complete and consistent 
account of all the phenomena observed in prismatic basalt A 
c< nsiderable number of these phenomena were referred to and ex 
plained by the author At the conclusion of his paper the anthor 
submits to ngi l examination the notions whic' from 1804, the 
period of Mr Gregory Watts s paper (Phil 'J runs.), to the present 
time, have continued to occupy tne text books of geologists, and 
he points out how entirely these fail to account for the 
phenomena. 

Llnneau Society, Jan 31 —Dr G J Allman, F R.S , pre¬ 
sident, in the chair —Dr Hollis read a paper on the pathology of 
oak-galls. Oak-galls may be divided into two classes, the unilo¬ 
cular or one-celled, whten include the woody marbled oak-galls, 
the ligneous galls of Rdaumar, and the entrant leaf-galls, and the 
multdocular or many-celled, including the spongy oak apple and 
the oak spangles of the leaves. The author went with some 
detail into the structure and history of development of each of 
these kinds, taking a few examples of each. With the exception 
of the oak-spangles, all the different kinds appear to be formed 
during the growth of the leaf The pathological differs from the 
healthy development in the more rapid growth of its cellular 
elements and in the larger sue they attain , this is gained at the 
expense of the differentiation of tne matrix of the bud. The 
author traced the origin of the different layers of the gall ithelf 
to the different layers of the leaf from which it is produced. A 
discussion followed, in which the President, Mr Murray, Mr 
Howard, Prof Dyer, and others took part—The following paper* 
were then read —Reports of the Challtnger E x p ed it ion, On the 
Lichens, chiefly of 1 ns tan d’Acunha, by the Rev Dr Stilton.— 
On the Lichen Flora of New Zealand and Chatham Island, by 
the Rev Dr burton 

Mathematical 8ociety, Jan 14.—Prof H .1 S Smith, 
FRS., president, in the chair —Mr J W L Glaisher gave 
an abstract of a paper by Prof Cayley, on the potentials of 
ellipses and circles. The potential of an ellipse of uniform den 
shy (in regard to a point not in the plane of the ellipse) was 
found by a process similar to that made use of In Gauss’ memoir, 
“Determinstio attractiools quam exerceret Planets,” Ac. (181SI j 
the final result resembled in a remarkable manner the formula 
for the potential of an ellipsoid. The anthor then deduce* a 
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remarkable malt relating to the particular cue where the 
attracted point /’a in the focal hyperbola of the ellipae,'viz.s 
if we consider the semi axis minor u constant, but the semi axis 
major (and therefore also the fiscal hyperbola) as variable, and 
take the point P, always In the focal hyperbola, at a constant 
altitude above the plane of the ellipse , then the potential re 
mains constant The potential of the elide is of coarse included 
in the general formula for the ellipse, but there are some special 


i nvesligations which are developed fa detail fa the paper —Mr 
tilaiafacr then proceeded to give a sketch of a second paper by 
1 rof Cayley, on the attraction of an ellipsoidal shell Fhe 
shell in question is the indefinitely thin shell of uniform density 
included between two similar and similarly situated ellipsoidal 
surfaces It was known for a long time that the attraction of 
such a shell on an internal point was equal to rero, and in 1833 
Poisson showed analytically that the attraction on an external 
point was in the direction of the normal to the confocal ellipsoid 
through the attracted point, or (what is the same thing) m the 
direction of the axis of the circumscribed cone having the at 
traded point for its vertex. In 1834 Sterner gave a very elegant 
geometrical demonstration of Poisson 1 theorem, but did not at 
tempt to complete the solution so u to obtain the attraction of the 
shell Thtiwaa done two years ago by Prof J C Adams, f R S, 
who gave the solution at a lectme given m Cambridge The result 
(which fa the present paper is worked out in a different way) 
comes out with great simplicity, and we obtain, imthout any 
prtxcfs of tnlrgratum for the attraction of the shell a finite ex 
presslon which coincides with known formula, and which leads 
very easily to the known formula; for the attraction of a solid 
ellipsoid.—Mr J Hammond read a paper on the solution of 
1 near differential equations fa senes. He first takes the general 
equation and expands y in a senes of determinants, the n arbitrary 
constants being the first * differential coefficients of y when x is 
) ut equal to rero the particular integral being also expanded in a 
senes of determinants He then gives expansions of the same fonn 
for and — and a value of the Kith differential coefficient of 
f(') <p{*) 

*r! in the form of a determinant of m + 1 rows. And lastly, 

fW 

he consider* two particular cases of the expansion of v in series 
from its differential equation —Major J R. Campbell exhibited 
two 1 Mechanical Calculator*. The instrument Is Utile more 
than a development of the circular slide scale m which two pria 
elide* are engaged In one arrangement 1 (1) that of the common 
slide scale, (a) that of the scale invented by the late Dr 
Roget (see article “ Slide Scale, ’ by De Morgan, fa the “ Penny 
Cyclopaedia.) The designer described the construction and ap¬ 
plication of the fastiument, and having been thanked by the 
chai rman far his communication, presented both instruments 
(which were constructed with extreme neatness of penmanship) 
to the Society Major Campbell also presented his description 
of the instrument to the Society, containing note* on it* menu 
iacture, table* of logarithms, ana loglogarithms employed in the 
construction.—Mr J J Sylvester, F R.S., made a brief com- 
*smmlcatio& on the repre s e nt ation of any nnicnreal curve and its 
node* in terms of the parametric coefficients, and on Roberts’ 
and Hart’s cases of unlcuoal 3 bar motion. M Camille Jordan 
spoke on the subject of Mr Sylvester 1 * c om mu ni cat io n 
Zoological Society, Jan 10—Mr Robert Hudson, F R S., 
vice-president, fa the chair —The Secretary called attention to 
s letter received from a correspondent fa Teraate, Moluccas, fa 
which it was stated that the writer had living examples of four 
specie* of Paradise Birds in his possession, namely, of Paradtsta 
papuana, Sthuada alia, Diphyllodu tpmsta, and Ptdorhu 


vtaemfica .—A communication waa reed from Mr J Brazier, of 
Sydney, NSW, giving descriptions of ten new species of 
Australian shells, from the collection of Mr A Coxen, of Bris¬ 
bane, Queensland.—Mr A G Butler read descriptions of four 
new species of butterflies of the genua Protagomut, belonging lo 
the collection of Mr H Druce.— A communication *waa read 
from Messrs. P L. Sclater and O Salvin, giving descriptions of 
three new specie* of South American birds These were proposed 
to be called Mtcreterculus tauamulatui Automolut striatveps, 
and Ttgruoma silmmt —Prof Newton, F R S., gave an account 
of a MS , fa the French Archives de la Marine, which con 
lamed some additional evidence as to the original fauna o 
Rodriguez, and called special attention to the unknown writer a 
account of the terrestrial birds of that island, amongst which 
were mentioned the “ Solitaire, the Lrvthroma hut Itguah o 
A Milne Edwards, and other now extinct forms.—A comma 
nlcation was read from Dr A B Meyer, director of the Roy a 
Natural History Museum, Dresden, containing the description 
of a new Bird of Paradise, skins of which had been sent to him 
by Mr van Mosschenbroek, the Dutch Resident at Teraate, and 
winch it was proposed to call Dtphyiloda GuMun IIL The 
habitat of this new bird is stated to be the inner mountains of 
Eastern Walglou.—A communication was read from Major 
II II Godwin Austen, containing supplementary notes on a 
former paper on the species of /Meta'if, of the sub genus 
PUctopyhs. 

Meteorological Society, Jan aft—Dr R.J Mann, pre 
sident. in the chair —After the Report of the Council had been 
read by ihe Secretary and adopted, the President delivered his 
address, in which he dwelt fa detail apon the vnnoui important 
and useful measures that had been canned out by the Society 
during the past year, and in doing to alluded to the action of the 
Maritime Conference in forwarding uniform and consentaneous 
operations on the put of meteorologists , the establishment of a 
uniform system of record, by the combined action of the Society 
and the Meteorological Office of the Government, which has 
been adopted by the Army Medical Department, and the start¬ 
ing of a considerable series of authorised and carefully inspected 
observatories, which have been planned upon • geographical 
base, so a* to give a comprehensive grasp of the meteorology of 
Lngland, and so as lo enable returns to be periodically made 
which willpresent at a glance the leading features of climate and 
season The value of these stations, it was pointed out had 
been very materially increased by a system of concerted action 
which had been agreed upon between the Meteorological Society 
and the Meteorological Office of the Government, and which it 
was intended to extend as the best and most available situations 
for other observatories could be determined upon. The President 
next spoke of the Urge addition that had been made to the use 
fulnet* of the Society by the acquisition to its ranks of a con 
siderable number of the most distinguished meteorologists of 
foreign lands, of the importance of a scientific alliance with the 
Public Officen of Health, who are now so cloeely connected 
with meteorological Investigations, of the influence of exceptional 
season* upon the health oi the community , of Investigations in 
progress with the climate, and especially the winter climate, of 
London, now of daily importance to some three millions and a 
half, of systematic observation* of the influence of seasons upon 
animals and plants, of the formation by the Society of a library 
of standard meteorological works, and of the introduction of dote 
study of the physical condition and aspects of the sun fa connec- 

which U now getting to be of suipaasing interest on account of 
the brilliant discoveries and marvellous deductions that have 
recently been made in this noble branch of scientific research 
The following gentlemen were elected Officers and Council for 
the ensuing year —President, Robert Junes Mann, M D , 
FRA.S Vice-Presidents Charles Brooke, M A , F R S , 
F R CS , Henry Stork* Eaton, M A , Roger* Field, B A , 
Assoc. Inst C E., Capt. Henry Toynbee, > R. A.8 Treasurer, 
Henry Perigal, FK AS. Trustees ■ Sir Antonio Brady, F G S, 
Stephen William Silver, F R G S Secretaries George James 
Symons, John W Tripe, M D Foreign Secretary, Robert H 
Scott, M A„ F R.S Council Percy Bicknell, Charles O F. 
Cat or, M A , Cornelius Benjamin Fox, M D , Frederic Gaster, 
Wilium John Hams, M R.C.S Junes Park Harruon, M A , 
John Knox Laughton, MA, FRAS, Robert J Lecky 
FR.A.S., William Carpenter Nub, Rev Stephen J Perry, 
M A., F R.S* Willum Sowerby, t. O Wildmau Whitehouse, 
F R.A.S, Assoc. Inst C.E. 
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Physical Society, Jan. 16 —Prot Gladstone T R.S , in 
the cha r —A paper was read on the electrolysis of certain 
metallic chlorides, by the President and Mr Alfred Tribe. If 
jnetill c copper] be Immersed in solution of cupric chloride, 
insoluble cuprous chloride is formed upon lb The authors found 
that if a strip of platinum be connected with one of copper and 
the two immersed, the insoluble cuprous salt was also deposited 
upon the platinum Attributing this result to the electrolysis of 
the cupnc salt by a feeble current, they tried the effect of a sine 
platinum cell excited by common water and with two platinum 
electrodes in the cupnc chloride. Cuprous chloride appeared at 
the negative electrode and chlorine at the positive. An ordl 
nary (rove’s cell also gave cuprous chloride for the first two or 
three minutes, but afterwards metallic copper A sine and a 
platinum plate were joined and immersed in the cupric chloride 
cuprous chloride was deposited upon the platinum, the edges 
being also incrusted with metallic copper With magnesium in 
place of the tine, a huger proportion of copper was obtained. 
Mercuric and ferric chlorides being analogous to those of copper 
induced the authors to experiment with them also. Precisely 
analogous results were obtained, mercurous and ferrous chlo¬ 
ride* appearing at the negative electrode.—A communication 
was made by Prof Guthrie on ‘ Salt Solutions and attached 
Water Continuing the direction of research previously indl 
cated, and the results of which were communicated to the 
Society m November last, the author described the following 
facts —Contrary to the generally received opinion, the minimum 
temperature attainable by mixing ice with a salt is very inde 
pendent of the ratio of the two and of their temperature, and of 
the state of division of the ice. The temperature of a mixture 
of ice and a salt is as constant and precise as the melting point 
of ice. The nine salts resulting lrom the union of potassium, 
sodium and ammonium, on the one hand and chlorine, bromine, 
and iodine on the other, were examined in reference to their 
cryol y Irates, the temperatures of the formation of which range 
from - a8 to — II for the same halogen, sodium salts assume 
less water than ammonium, and ammonium less than potassium, 
l'or the same metal, iodine salts assume less water than bromine 
and bromine salts less than chlorine. The result of the examination 
of tl Irly five salts establishes the identity of the temperature at 
which the cryohydrate is formed with the temperature got by 
mixing file salt with ice Only two apparent exceptions to this 
identity have been as yet observed *1 he temperature at which a 
cryohydrate is formed is, with similar salts, lower according 
as it assumes a less molecular ratio of water There appear to 
be no exceptions to the rule that the lower the temperature got 
by mixing the salt with ice the lower the molecular ratio of 
water The temperature of incipient solidification of spirits of 
w ne of different strength* was also examined It was found 
that from spirits containing more water than the four hydrate 
pure ice was separated, and that the temperature gradually lank 
to 34 G when the ratio of the tour hydrate was reached. 
Thence the temperature remained constant, and the whole 
solidified into a hud mass. When a spirit richer than this cryo 
hydrate it cooled, the cryohydrate separates, and a stronger and 
stronger spirit is left which ultimately defies the source of cold 
(solid carbonic acid) to solidify it. Prot A. Dupre 1 expen 
menu regarding the maximum temperature produced on di 
luting alcohol are thus singularly confirmed. For this expert 
meuter showed that this very four molecule ratio produced 
the greatest heat in itt formation Ethylic ether which dis¬ 
solves water and it dissolved by it, seems to form a definite 
cryohydrate. Water saturated with ether solidi fi es at — a” C 
without separation of ether The icy mots when ignited burns 
with u colourless flame, the heat of which just suffice* to melt 

Paris 

Academy of Sciences, Jan. 18 —M. M, Fremy in the dudr 
—The following papers were read 1 —On the saline matter which 
the sugar beet take* up from the soil and from manure, by M 
E Pehgot, experiments which the author made with ten speci 
mens of beet, all treated differently with regard to soil anuma- 
0, and tables of resulU obtained when analysing their ashes. 

" ir turf or naked ground during the 

rel and E. BecquereL—/ -*— 

of communication betw< 

id Knglamt by means of a submarine tunnel, with_ 

of a detailed account of this project as presented to the French 
National Arewbly M Dupuy de Lfime then spoke against 
this project, and expressed himself in favour of a (channel rail 
way firry —On the r^tmt of the principal riven m the north, 


centre, and south of France, by M Belgrand.—A note on M. 
Gosselln s paper of the last meeting (see Nature, vol. xL p, 
340) with regard to unmovable dressings of wounds, by It 
Ollier Baron Larrey then made some further remarks on the 
subject—On the first method of Jaeobl for the Integration of 
equations with partial derivatives of the first order, by M G 
Darboux —On a system of tangential co-ordinates, by M CaseV 
—On the deposits of flint Implements near Pnfcr-sur-Olae, and 
the presence of great Mchydermata in the diluvium of thb 
same locality, by M. E, Robert —A note by M. de Lea tin, on 
b s ameliorations of dynamo electric machines.—A not* by M 
Bonneil, 00 an aeronautical apparatus.—A note by M E. Duche 
min on a new compass that can be used on the surface of liquids, 
and gives the time by the sun.—A note by M C Beucbot, on 
the application of steam for canal and river navigation.—On the 
causa of wear and tear and explosions of steam boilers, by M F 
Garrigou.—MM Blandin, Barusxf, Moare, and Guillaamoet, Sent 
some communications on Phylloxera.—The Minister for Foreign 
Affaire transmitted to the Academy some documents received 
from the French Consul at Mauritius, on the results obtained by 
Lord Lindsay in the observation of the transit of Venus The 
French Consul at Honolulu sent some details on the same sub¬ 
ject with regard to observations made by English expeditions at 
Honolulu Hawal and Kauai —A letter from the Minister for 
Agriculture and Commerce drawing the attention of the Academy 
to the steps that ought to be taken to prevent the Invasion into 
France ot the fly Doryfhora, which attacks the potato plantations 
intheUnitedStates.—On the notion of general sy stems of algebraic 
or transcendent surfaces, deduced from that of tmfltxet of sur¬ 
faces, by M G Fouret.—On the stellar system, 61 Cygnl, stars 
physically related, the relative motion of which u not an orbit 
but rectilinear, by M Flammarion.—Account of tho discovery of 
asteroid (141), at the Paris Observatory by M 1 Henry—On 
the ammou a in tho atmosphere by M A. Schloeting — 
Researches by M Miintr, on the respiratory functions of fungi— 
On the decomposition of Fchhng’s liquor and the admixture of 
glucose in the presence of sugar, by MM P Champion and H 
Pellet —On the pulsations of the heart, by M Morey—On the 
carrying along of air by a steam or air jet by M F de Romilly 
—On the phei omens of mineral and organic localisation with 
an mala, and their biological importance, by M E HeckeL— 
On the development of Pteropodo, by M If Pol —The neu 
trails*tion of the oddity of chloral hydrate by carbonate of soda 
retard* the coagulation while it preserve* tho physiological 
properties, by M Ord— Researches on the silldficd plants of 
Autun and Saint Etienne by M B Renault with special refer- 
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by M A, Barthdemy —During the meeting the Secretary 
announced the iad loss the Academy had sustained through the 
death of M d Omahus d Ilalloy of Brussels, correspondent of 
the Academy s Mineralogicxl Section. M G St Cuue-Deville 
then spoke a few words In memory of the deceased 
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BOTANICAL PROBLEMS* 

S UCH ii the title of an article by Prof Cohn on the 
hUtory of botany in the new German periodical, the 
Deutsche Rundschau 

Circumstances >eem to have determined the direction 
of the researches of English botanists of the present 
period, who, almost without exception, have devoted their 
whole time to descriptive botany On the other hand, 
continental botanists have pursued vegetable physiology 
and anatomy with great assiduity This separation of 
what should be inseparable branches of the same science 
is in all probability only temporary The great demand 
for descriptive works on the vegetation of our various 
colonies, and the immense mass of undescnbcd plants in 
our herbaria, have, doubtless, influenced in no small 
degree the direction of the labours of our botanists In 
return, poverty in herbarium specimens and books renders 
it impossible for many continental botanists to pursue 
successfully systematic botany Apart from its import¬ 
ance from an economic point of view, descriptive botany 
is of relatively little absolute value, and must be ex 
tremely unsatisfactory to minds labouring to prove the 
immutability of species on the one hand, or their varia¬ 
bility within certain defined limits on the other Whether 
we follow Jordan, with his 200 species of Draba {Era 
phila), the result of the dismemberment of D verna, or 
Regel, who combines Vttos vimfera, Laimsca, vulptna, 
&c, we should equally drift into an utterly impracticable 
and useless system, and one of no utility whatsoever in 
the solution of problems which we may reasonably hope 
to unravel. 

This brings us to a consideration of Cohn's article, pro¬ 
fessedly written to show the importance and popularise 
the study of botany, more particularly in its biological 
bearings. Naturally we may look for some tolerably 
sharp criticisms of systematic botany studied alone, and 
the writer is to some extent justified in more especially 
singling out England. Nevertheless, we think that its 
Importance is underrated by some continental botanists 
Prof Cohn is a great admirer of the Aristotelian school, 
and to the great master and his pupil, Theophrastus, he 
gives the credit of having initiated the scientific study of 
plants, which after their tune declined and lay dormant 
for upwards of a,000 years The discoveries of the last 
two centuries he consequently looks upon as a revival of 
this science, and as so many solutions of problems pro¬ 
pounded, though, as he admits, not answered, by Theo¬ 
phrastus. We certainly should assign a more modest 
■hare of credit to these early philosophers, and Cohn s 
quotation from Goethe, "when we consider the problems 
of Aristotle we are astonished at the great powers of 
observation and universal perception of the Greeks , but 
they are too hasty, passing at one step from the pheno¬ 
mena to their interpretation, hence their conclusions are 
often inadequate and theoretical,” does not strengthen his 
position. After all, this is a question of little moment 
It is quite true that nothing approaching a philosophical 

• •'BoUabclw Problem®,* too Fret Coha \finUch* tbmAch**, 

HrfkiX 


study of plants was resumed before the seventeenth 
century 

Prof Cohn gives a sketch of the history of botany, 
hastily disposing of the “ root grubbers and collectors of 
simples,” from Dioscorldes and Galen down to the 
herbalists of the seventeenth century To Erasmus be 
traces the impulse given to this and other branches of 
learning in the Netherlands and North western Germany 
The fact that the dwellers on the Rhine did not find the 
same plants described by Dioscondes, may be said to 
have offered the first lesson in phytogeography, which 
was rapidly developed by the spirit of travel and dis¬ 
covery which soon set in. 

Naturally one of the first things to impress itself on the 
minds of those engaged in the study of plants as their 
numbers increased, was the necessity for some system of 
classification and nomenclature. The history of bino 
minal nomenclature and the sexual system of Linmcus, 
and the natural system of A Lde Jussieu, are too well 
known to need repetition, and Cohn does not attempt to 
trace the gradual growth of knowledge which led up to 
the development of these ideas In fact, he appears to 
attach so little Importance to systematic botany, that he 
goes on to say “ Under the dominating influence of 
Linnaeus, botany seems to have stagnated more and more, 
whilst a new spirit bad been infused into the study of 
other sciences” He then refers to the philosophical 
teachings of Bacon, which fell upon a well prepared soil 
and eventually bore fruit Botanists began to make 
experiments and study the laws of nature Hales was 
the first to investigate some of the phenomena of plant 
life in their physical aspects. Du Hamel, Bonnet, Ingen 
hausz, Priestley, Saussurc, and others followed, and raised 
the study of vegetable physiology and chemistry to a 
level with the exact sciences. The solution of other 
botanical problems is given in outline, and where only a 
few names could be given it is not to be wondered at that 
Germans figure more prominently than would be the case 
in a detailed history The ment of solving a particular 
botanical problem can in few instances be claimed for 
one man alone Discovery is progressive, and a com 
plete insight into many of the processes of plant life have 
been gradually unfolded Goethe’s solution of the mor 
phological problem is naturally dwelt upon at some 
length, and no one will gainsay its importance m syste¬ 
matic botany Grew and Malpighi initiated vegetable 
anatofny, and it is a noteworthy fact, says Cohn, that the 
papers of these two fathers were handed over to the 
Royal Society of London on the same day, Dec. 29,1671 
But a hundred yean elapsed before their labours were 
appreciated and continued. 

In the revival of this branch of botany Prof Cohn has 
a strong array of German names, many of them of world¬ 
wide film*- The conceptions of Darwin and their impor 
tance are barely mentioned, though in no country have 
they exerted a more fundamental influence than in 
Germany Passing into the region of unsolved problems, 
Cohn cites the unconquerable vitality of the potato fungus, 
and the uncertainty existing respecting the presence and 
signification of minute fungi w cholera and other 
diseases. 

In conclusion, Prot Cohn rejoices in the fact that 
botany has freed itself from the fetters which formerly 
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Hunted its field of operation and discovery “ It ha» 
already furnished ns with a clue to many of the mysteries 
of life, and we look to it for many more what is life? 
what is death ? ” This last quotation will show that he 
puts no limit to the phenomena to be considered in the 
investigations of the biologist, bat when man has solved 
all these problems, he will be as wise, if not as powerful 
as the gods 


SOUTH AMERICAN TRAVEL* 

II 

Travels in South America, from the Pacific Ocean to the 
Atlantic Ocean By Paul Marcoy Illustrated by 525 
engravings and ten maps Two vols (London Blackie 
and Son, 1875) 

The Amazon and Madeira Rivers Sketches and Descrip¬ 
tions from the hote book of an Explorer By Fran* 
Keller, Engineer With sixty eight illustrations on 
wood (London Chapman and Hall, 1874.) 

7 wo Years tn Peru, with Exploration of its Antiquities 
By T J Hutchinson, M A.I With map and numerous 
illustrations Two vols (London Sampson Low, 1873) 

M R KELLFRS work is a much more business-like 
and compact production than that of M Marcoy, 
noticed in last week’s number While the beautiful 
illustrations which enneh the book show that the author 
has a high power of artistic reproduction, and while this 
may have led h m to throw over the scenes he endeavours 
to reproduce a little touch of glamour, a little of “ the 
light that never was on sea or land,” one feels on reading 
Mr Keller’s narrative that he is in the hands of a 
thoroughly earnest and trustworthy observer He has, 
however, commuted the sin of publishing a narrative of 
exploration without a map We should mention also that 
not one of the three books we are noticing contains an 
index a want which will considerably impair their use¬ 
fulness to the student 

Mr Kellers work is almost entirely concerned with the 
Made ra the largest tributary of the Amazon from the 
south His journey from the time of his departure from, 
till his return to Para was accomplished between 
November 1867 and December 1868 a period of thirteen 
months during which, including vexatious delays, he 
ascended the Madeira as far as Tnnidad, on the Mamore, 
in Bolivia. If our readers look at a map, they will see 
that Mr Keller could not have been idle during the time, 
especially when it is remembered that hia purpose was to 
make a careful hydrographical inspection of the Madeira, 
in order to report upon the possibility of utilising it as a 
navigable highway for commerce 
Thcnvcr, as far as Santo Antonio, seems capable of being 
rendered quite navigable, but above this the rapids are 
so numerous and formidable that it seems hopeless to 
expect that the upper nver can ever be made avaSable 
for anything but boats. The only means, therefore, by 
which the treasures that exist in the interior of South 
America can be made accessible by the Madeira route is 
by a railway from Santo Antonio upwards. It would seem 
that some such project is in contemplation. The construc¬ 
tion of railways, we learn from Mr Hutchinson’s work, is 
* Ca a faa wd fan p. 


being carried out rapidly in Peru on a very extensive scale, 
mainly under the superintendence of Mr Henry Meiggs, 
who has difficulties of the most formidable kind to con¬ 
tend with in piercing the Andes , in a short time, how¬ 
ever, we may expect to see all parts of this country eaqy 
of access. In Brasil the mere engineering part of the 
work would seem’to present no difficulties whatever 

Before any such scheme is carried out, ere the whole of 
this primeval region be devirgmated by swarms of white 
men, we hope that its natural history and ethnology will 
be fully if not exhaustively investigated. In this respect 
such works as those of Marcoy and Keller are of great 
value. 

Mr Keller made excellent use of (the short time he 
spent in the interior, for while he most faithfully and Suc¬ 
cessfully accomplished the mission with which he was 
entrusted, he at the same time made a senes of really 
valuable observations on all that he saw that was worth 
noting His narrative is not, however, arranged in the 
same method as that of M Marcoy, who recounts each 
day s experience as he proceeds, and in whose case, there¬ 
fore, the want of an index is peculiarly felt. Mr Keller 
has systematised the results of bis journey, and in a 
series of chapters gives a clear and well written summary 
of his observations In an introductory chapter he gives 
a brief account of what is known of the physical and 
social condition of Braid and of its political history He 
then, in two chapters, gives a sort of itinerary of his 
expedition up the Madeira, with occasional observations 
on the inhabitants and the natural history of its banks, 
and a very clear and full account of the difficulties attend¬ 
ing hia attempt to navigate the river, so studded with 
rapids past every one of which his fleet of boats had to 
be earned The region seems to be very sparsely 
peopled, though its natural resources are superabundant 
The material of the hills over the whole region of the 
rapids he found to be the same, ‘gneiss, with mostly a 
very pronounced stratification, and always the same run 
He examined it very closely,” he states, “ expecting to 
find, according to theory of Agassiz, numerous erratic 
boulders of different composition lying on the regularly 
formed rock But neither there nor higher up m Bohvia 
could we discover any trace of these * foundlings,' even as 
Agassiz himself was unable to discover, in the environs 
of Rio de Janeiro, the roches stnles and rochts mouton- 
ttles of Switzerland, which testify to an ice period with 
its immense glaciers.” 

In the chapter headed “ Canoe and Camp Life,” Mr 
Keller gives a graphic account of the daily life of an expe¬ 
dition such as his and in another, on “Huntihg and Fish 
ing,” he gives a pretty full idea of the larger fauna to be met 
with on the route he traversed. In the succeeding one be 
describes the vegetation of the virgin forest of the Madeira 
and Amazon, devotes considerable space to the Caout¬ 
chouc Tree which so abounds here, and to an account of the 
process by which its sap is converted into the indiarubber 
of commerce. He also gives a list of the other principal 
plants which are utilised for commercial purposes, in the 
shape of medicines, oils, resins, dye-stuffs, ropes, &c. j 
and it strikes one that it would certainly be worth while 
to make a region so superabundantly stored with animal 
and vegetable life of such great practical utility to man, 
easily accessible to the merchants of the world. 
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To the wild tribe* of the Madeira Valley, the Mtiras, the j of white men, and by the ministrations of the Jesuit mi*. 
Ardras, the Mundrucds, the Perententins, the Cariputias, sionanes, the*e tribes, like many others in South America, 
Sec,, Mr Keller devotes a chapter By the encroachment are considerably changed from what they were when the 



i e 3.—Reed* (Unna) 00 the Uc*y*li.-»t#ieor 

continent was first discovered, and, a* we said in our last women among {them The Indians m this region arc, 
number, are much diminished in numbers. If we may however, far from being tamed, and not unfrequentiy 
trust the individuals who figure in Mr Keller 1 * lllustra resent the encroachment of the white man after a very 
tlons, there mutt be some splendid specimens of men and bloody fashion, though wherever they come in contact 
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with the letter “their doom la sealed," as Mr. Keller truly 
says. He justly cnes out upon the sentimentality which 
laments the extinction of the "noble red race,* a race which 
exists only In the pages of the novelist The red race of 
North America must soon become extinct, and leave its 
hunting-grounds m entire possession of the white man, 
who will make a better use of them than ever did the 
aboriginal possessors, and we fear, if the red man of 
South America proves himself no fitter to survive than 
his northern brother, he must follow the latter to those 
“ happy hunting-grounds” where no white man is ever 
likely to intrude Looked at, as Mr. Keller says, in the 
broad light of what is the best for the race as a whole, J 
however sorry we may feel for the " poor Indian,” and 
still more so for the race or races that have left so many 
astounding monuments of their advancement along the ; 
west coast of South America r and in some parts of North 
America, it would be useless, if advisable, to attempt to 
prevent it There seem to exist evidences in America, as 
elsewhere, that probably before the advent of any existing 
people the earth had its human inhabitants, who were 
compelled to melt away before others of a higher type, 
who again had to succumb before still stronger brethren 
This process has been going on as far back as we can 
trace, and when it will cease, if ever, who can teQ ? 

Among all the numerous tribes of the interior of the 
South American continent, Mr Keller discovers two 
well-marked types. “ One of them, the Guarani, of the 
widely-spread Tupi tribe, showing the well-known eagle- 
profile of the North American Indians, first-rate pedlars 
and fishers, generally keep near the large rivers ; while 
the others, the Cervados, or Ca-en-gangues (forest-men), 
as they call themselves, mote warlike and high-banded, 
carrying off and enslaving whomsoever they can, do not 
use canoes at all, and prefer the woodsd ravines of the 
lateral valleys, or the grass-grown ridges of the Campos. 

. . . Their oblique eyes, short nose, and high cheek¬ 

bones, strongly remind one of the Mongolian type, though 
by this remark I would not imply their direct Asiatic 
ongln .... The Guarani, although their outward ap¬ 
pearance and character recall the old Mexican tribes, 
seem to have come in all probability from the south, 
and to have spread thence all over the continent” As 
these statements are given in Mr Keller’s introduction, 
they may be regarded as not so much the direct results of 
his own observation, but as to a great extent a statement 
of the most approved theory of the native American 
population*, It tallies to some extent with the theory 
contained is Marcoy's work, and with the conclusions 
reached on crmniologlcal grounds by some of the best 
existing anthropologists. It seems to us, however, that 
before any definite conclusion can be reached, much yet 
remains to be done. Meantime we may say that we 
consider Mr Keller's work a valuable contribution to the 
literature of South American Travel, the illustrations are 
delightful, and the engraver has done his part in a mas. 
terly style. 

The chief value of Mr. Hutchinson’* work, from our 
point of view, consists u the detailed account he gives of 
explorations among the still mysterious ruins which litter 
the mantime districts of Peru from south to north. But 
this is not Us only value. Mr. Hutchinson was two years | 
in Peru—187:73—aa her Majesty's Consul at r.u«n, 


and during that short period his work proves that not 
only did he find time to explore nearly every important 
cluster of rums in the country, but to make himself master 
of the social, political, and industnal position of the 
republic. His picture is a somewhat brighter one than 
that given by M. Marcoy twenty three year* before, and 
it would seem that the country has redly advanced in 
several respects during that period. By means of several 
excellent steamship companies it is now in almost daily 
communication with North America and Europe, and this 
has led to a considerable development of its resources. 
A* we have already said, railways are in course of con* 
structlon all over the country, and it is even in contem¬ 
plation to cany one right through the Andes’to the 
Ucayali, by which the problem of direct communication 
between the east and west coasts would be solved. Edu¬ 
cation seems to be claiming some attention, and a Society 
of Arts ha* been founded, which we sincerely hope will 
give early and energetic attention to the prehistoric rums 
which enrich Peru, from which so much has yet to be 
learned concerning their history and their builder*. The 
people, however, have still much laziness to get nd of; 
but we hope that under the intelligent and vigorous 
administration of President Pardo, and the stimulus of 
increased communicstion with other nations, they may 
gradually be aroused to healthy exertion 

It is unnecessary to enter into details concerning the 
Peruvian ruins, the nature of which is known to most o( 
our readers Colossal walls of adobes, or large sun-dried 
bricks, the remains of immense buildings whose purpose 
seems yet doubtful, terraced mounds or hllli hundreds of 
feet In height and coveting an area of several acres, 
aqueducts, huacas, or burial mounds, contauung thou¬ 
sands of carefully buried skeletons, with the knees and 
hip-joints bent, some of them with the hair and bits of 
flesh still adhering, with their original wrappings and the 
articles placed beside them when they were buried; 
abundant remains of pottery, many of them giving evi¬ 
dence of considerable ingenuity, skill, and taste in tbc 
makers 1 masks, images, and other relics, all affording 
evidence of a numerous population of great energy and 
of a civilisation of no mean grade. 

The great question in connection with these remains is, 
who were the original builders f As our readers know, 
the generally accepted story is that they were built by the 
Incas, the namt given to the race dominant in Peru for 
some centuries previous to the advent of the Spaniards, 
This, however, Is not the opinion of Mr. Hutchinson, who 
has no patience with the advocates of this theory, end 
who has rather a contempt for the Incas as the destroyers 
of a civilisation much higher than their own. He regards 
Gardlasso’s history as a mere piece of gasconading His 
own theory seems to be that the Incas found the buildings 
whose remains still exist, when they made their advent in 
Peru, and forced upon the people whom they conquered 
the worship of their great deity the Sun The real 
builders were the Yoncas, who dispossessed the Chin¬ 
ch as, the latter themselves finding upon their arrival on 
aboriginal race, some relics of whom Mr Hutchinson 
believes have been found sixty-two feet deep under the 
guano deposit on the Chinch* Island*. When we con¬ 
sider the slowness with which these droppings of birds 
most have accumulated, it carries back the first advent of 
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man in Sooth America to a time which must be mea¬ 
sured by thousands of years. 

It seems to us a herculean task to attempt to unravel the 
ethnology of Peru, which we suspect can only be adequately 
done in connection with that of the whole American con 
bnent , but it is a task which is well worth attempting A 
vast amount has been written on the subject, and there 
exists a great wealth of material, it seems to us that 
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what is now wanted is a man possessed of the necessary 
wide grasp of mmd and extensive knowledge to set him 
self to collect, arrange, and sift this matenal and mvesti 
gate on strict scientific principles the bearing of the 
results. From such a process, we believe, some definite 
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and valuable conclusions would be arrived at, as definite, 
perhaps, though not nearly so comprehensive, as those ] 
which have been reached concerning the Indo-European 
peoples j for there still remains much material to bring 
together, and no time should be lost in setting about the 
work. Mr Hutchinson suggests that if some one would 
do for the remains in Pan what Schliemann has dime for 
those of Troy, and George Smith has done for those in 


Assyria, the results would be of higher value than any 
yet achieved. Let some one with the patience, enthusiasm, 
and knowledge of Dr Schliemann, devote the necessary 
time to the careful excavation and study of the mounds 
and clay covered buildings, and we are sure the results 
will well repay the labour Let us hope that the present 
Peruvian Government will be patriotic and generous 
enough to inaugurate and bear the expense of the work, 
and thus gam for themselves the admiration and 
thanks of the civilised world Talking of Dr Schlie 
mann, Mr Hutchinson points out some very remarkable 
coincidences between the buildings and relics which that 
explorer has unearthed, and those which Mr Hutchinson 
himself has found m Peru. Whether this be more 
than a coincidence it would be rash at present to con 
jecture 

Mr Hutchinson s work must be regarded as one of 
the most important contributions that have been made 
to the archeology of Peru, and we hope that though no 
longer resident in the country, he will continue to mvesti 
gate the subject and help to reduce its present confusion 
to something like order We think, however, he might 
have a little more patience with the theories of other inves 
tigators, and not hastily cast them aside as unworthy of 
notice, the labours of all competent and earnest workers 
should be seriously studied, for thus only can the full 
truth be arrived at even in the legends of Garcilasso ho 
might find some speck of valuable truth 


WATSONS “DESCRIPTIVE GFOMETRY » 

A Course in Descriptive Geometry By William Watson, 
Ph.D 4ta double columns, pp. xl, 147, with thirty 
two plates and three double plates of stereoscopic 
views. (Boston Osgood and Co London Longmans, 
Green, and Co, 1874.) 

D ESCRIPTIVE Geometry affords the practical 
means of dealing with geometry in three dimen 
sions, in the same manner that Practical Geometry, that 
is to say, the intelligent use of drawing and of graphical 
methods, deals with plane geometry If, m solid 
geometry, we concerned ourselves only with points and 
with lines, whether straight or curved, we might say that 
descriptive geometry was simply the science of plait and 
elevation As regards the point and the lute, it is 
nothing more But what distinguishes descriptive 
geometry, as it was published to the world in Monger 
celebrated treatise, from what was already known to 
every intelligent builder or carpenter, is the means of 
indicating surfaces, whether plane or curved, as well 
as of representing points or lines We use the terms 
indicating and representing advisedly, as carrying with 
them a real distinction, which, we regret to see, is not 
always brought prominently forward in the treatises, and 
sometimes fails to be perceived by the student until he 
has wasted valuable time in groping after a misappre¬ 
hension. It is indeed evident that a surface cannot be 
represented in the same sense that a point and line are, 
for its plan and elevation would be simply two black 
patches, the contours of which would give the boun¬ 
daries of the surface in certain directions, but would fail 
to represent the surface Itself Now, the method pub¬ 
lished by Monge regarded a surface, whether plane or 
curved, as completely indicated so soon as Its geo- 
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metrical law of generation was described and the position 
and ispect of its principal elements indicated on the 
paper* Its indication was then complete, and the re¬ 
presentation of any points or lines upon it was then 
reduced to the devices of practical geometry The 1 
principle simply was that a surface might be regarded 
as completely known when we had indicated a method 
of taking an infinite number of sections of it In the 
simplest case, these would be parallel plane sections, as 
in the ordinary drawings of a ship, but Monges method 
was not trammelled by this restriction 

Like most large subjects, it is one which it is very 
difficult to know how to treat with advantage to the 
student An exhaustive treatise is out of the question for 
any learner who is not prepared to make it an exclusive 
or principal study, and it is a matter of very nice judg¬ 
ment what to select and how much to present to the 
pupil, and this is the more emphatically so, inasmuch as 
it is really the only good introduction to a practical 
insight into the geometrical properties of space 

Viewed in this light, the treatise before us is an 
exceedingly good one> With great clearness and pre¬ 
cision, it covers a considerable extent of ground, and 
that by no means baldly, and yet it is not too long 
It has/m or cover, a very valuable adjunct, and one which, 
we believe, is quite new—a senes of stereoscopic drawings 
exhibiting the actual construction tn soltdo of thirty six of 
the principal problems To the ordinary student this will 
be of immense assistance , for it is well known to teachers 
of geometry and of mechanics, that want of imagination 
on the part of the student is one of the principal obstacles 
they have to deal with m endeavouring to impart to 
him accurate conceptions of space and of motion These 
drawings have been very clearly and judiciously executed 
by Prof Saint Loup (of Paris), and slight colouring has 
been introduced in some of the examples of intersection 
with marked advantage and success 

We notice some peculiarities of language in which 
English usage is slightly departed from, as m wnting 
narped surfaces instead of skew surfaces, in spelling the 
word dtrccta with two ds instead of “ director, ’ and in the 
use of the word raccord to express that two surfaces have 
a line of contact borne of these, having regard to the 
unsettled English nomenclature of an imported subject, 
are not blemishes, and none of them detract from the 
really high value of the book. 

Some account is also given of the leading spherical 
projections, especially the orthographic and the stereo¬ 
graphic These are important additions to the treatise, 
and although we would gladly have seen some others 
described, particularly the gnomomc projection, we think 
the author has dime wisely in not unduly extending this 
part of his treatise. 

The book is of convenient sue, clearly printed, and well 
arranged, with a good table of contents. Altogether, we 
think it one of the best books upon the subject which we 
have yet seen, especially in English, and we think it dofcs 
the highest credit to the distinguished American professor 
who is its author. 
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PHILLIPS• u ELEMENTS OF METALLURGY * 


Elements of Metallurgy a Practical Treatise on the Art 
of Extracting Metals from their Ores By J Arthur 
Phillips, M Inst. Ch, F GS, FCS, &C. (London 
Charles Griffin and Co, 1874.) 


O F all the sciences, Metallurgy is the one whose his 
tory extends into the most remote antiquity, and 
there is abundant evidence to show that even compli¬ 
cated metallurgical operations were performed empiri¬ 
cally long before the physical sciences existed 
Until within comparatively recent times the number Of 
eminent chemists who devoted themselves to metallur¬ 
gical work was more commensurate with the importance 
of the subject than at the present day, when, we venture 
to think, too many are lured away by the attractions of 
organic chemistry and abstract speculations as to the 
existence of matter Notwithstanding this, within the 
last few years the science of metallurgy has made great 
advances, but the works on the subject published in this 
country have been singularly few , Dr Percy's admirable 
work is still incomplete, and, with the exception of 
the translation of Kerl s “ Metallurgy" by Crookes and 
Rohrig, there is no work which is even fairly compre¬ 
hensive. The edition of Mr Philhps’ “ Manual of 
Metallurgy ” published in 1858 has become almost use 
less, but the volume just issued is an important addition 
to this branch of literature 

The physical properties of metals are fully and care¬ 
fully treated, and eighty pages are devoted to the con¬ 
sideration of fuel The description of iron ores » very 
good, the author having closely followed Uauerman, and 
no pains have been spared to render the portion of 
the work which treats of iron as complete as possible 
Among the numerous carefully executed engravmgs are 
drawings of roasting and calcining kilns, and of the blow¬ 
ing engine and blast cybnder at Dowlais 
The next important metal, copper, is discussed at some 
length, and the description of the “wet methods” of 
extracting this metal is specially valuable, as the author 
writes from long experience of operations which have been 
conducted under his own direction It is interesting 
to note that processes such as those carried on at Widnes, 
Alderley Edge, and J arrow on-Tyne, are applications, on 
a manufacturing scale, of methods ordinarily used by the 
chemist in his laboratory, and, as such, they afford singu¬ 
larly important evidence of the progress of metallurgical 
science. 

Lead is treated at some length, special attention being 
devoted to the extraction of this metal by means of rever¬ 
beratory furnaces. Excellent drawings are given of those 
employed in the works at Coufiron, where galena asso¬ 
ciated with carbonate of lead is partially converted into 
oxide and sulphate by roasting, width subsequently react, 
at a more elevated temperature, on the undecomposed 
sulphide m the charge, producing metallic lead 
The articles on silver and gold are condensed from the 
author’s well-known work on the mining and metallurgy 
| of these metals, some new matter being added, they 
leave little to be desired, but the forms of apparatus for 
assaying which are described, are 'not m all cases the 
most perfect. 

I Fifteen metals are treated In the work, and these are 
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by far the moat important commercially, nevertheleu, 
we could have wished to find brief accounts of such metals 
as manganese, magnesium, cadmium, palladium, potas¬ 
sium, and sodium 

We have already referred to the excellence of certain 
drawings, and it is only necessary to add that throughout 
the volume the illustrations are of very high merit They 
are evidently drawn from actual measurement, but it is 
to be regretted that scales are not given 

The author states in his preface that the object which 
he had in view was “ to supply, within moderate limits, 
such practical information on general principles, and 
typical processes, as may not only afford a comprehen 
sive view of the subject, but also enable the reader to 
study with advantage more elaborate treatises and on 
ginal memoirs.” Certainly this object has been attained , 
and we think he has done more, in that he has produced 
a work which not only fully sustains his reputation, but 
affords fresh evidence of his having done much scientific 
work of a kind far too rare m this country 


OUR BOOK SHELF 

Descendenalehre und Darwtnismus Von Oscar Schmidt 
(Leipzig Brockhaus, 1873) 

This volume of three hundred pages is one of the “ Inter* 
national Scientific Library " It is a moderate exposition 
of the Darwinian theory of Evolution, mtended for general 
readers, and while free from the eccentricities of Haeckel s 
Anthropogenic, also Jacks the brilliancy and power which 
redeem its faults. Prof Schmidt while still at Grata 
became a convert to “ the new philosophy,” and in his 
Vtrgletchendt Anatomic (Nature, voL v p. 228) adopted 
its conclusions as the basis of his teaching In a paper 
read before the “ British Association ” of Germany two 
year* ago, at Wiesbaden, he stated and defended his 
change of opinion, and now that he is established as pro¬ 
fessor m Strassburg University, he puts forward this 
volume as a fuller exposition of his views—“ for here one 
must show one’s colours ” It is perhaps undesirable for 
people to attempt arriving at the results of science by 
such easy roads as popular treatises, and “ The Descent 
of Man “itself is abetter interpretation of Darwinism than 
the expository treatises of Darwinists, but there is un 
doubtedly a demand for books of this kind, and if they 
are t* be written, it is well that so competent a hand as 
Prof Oscar Schmidt s should do It There are several 
woodcuts, a good list of references, and the inevitable 
genealogical trees. 

We also note the appearance of an essay attacking the 

S if Evolution, by Prof Wigand, of Marburg , and 
to it by Prof Jiiger, of Stuttgart The former, 
Darwimsmus und die Naturforschung New torts 
und Cuvterts, is a temperate production, written from the 
point of view of a botanist The latter is a more lively 
rejoinder, and appears as In Sachets Darwtrts tnsbt 
sender* contra Wigand P b 

The Micrographic Dictionary a Guide to the Exa 
minatioH and Investigation of the Structure and 
Nature of Microscopic Objects By J W Griffith, 
M D, and A. Henfrey Third Edition, edited by J W 
Griffith and Prof. M Duncan, assisted by the Rev M 
T Berkeley and T Rupert Jones. (London J Van 
Voorst, 1875) 

We have from tune to tune chronicled the progress of 
this work, and have now the satisfaction of announcing 
Its completion. In a work of this kind, which hat been 
upwards of three years in passing through the press, it Is 
inevitable that minute criticism should detect some 


discrepancies between the various articles, and some 
passages in the earlier pages which would not hare been 
written in the light of more recent investigations It is 
probable, also, that workers in different fields will place 
a different estimate on the importance of their own 
department, and will be disposed to grudge the space 
devoted to others. The student of Cryptogamic Botany 
has at all events the lion’s share, almost every genus m 
some groups being described In the present chaotic 
state of the classification of Cellular Ciyptogams, it is 
probable that a number of the genera and even groups 
treated of in this work as autonomic will have ultimately 
to be abandoned There is, however, so much that is of 
the greatest value to every microscopist, that we can 
cordially recommend the work as indispensable to the 
student. The plates, some of which are new, and others 
re-drawn, are of themselves of great and permanent 
value 

Temperature Chart of the United States, showing the 
Distribution by Isothermal Lines of the Mean lem 
perature of the Year Constructed under the direction 
of Prof J Henry, Secretary, Smithsonian Institution, 
by Charles A. Schott, Assistant U S Coast Survey, in 
October 1872 

This temperature chart, which by the way should have been 
accompanied with some explanatory remarks, has been 
issued by the Smithsonian Institution The isothermals 
are given for every 4 0 F , beginning with 36° in Minnesota 
and the northern shores of Lake Superior, and rising suc¬ 
cessively to 76“ in the extreme south of Florida. The 
lines have evidently been drawn from mean annual tern 
peratures, uncorrected for height and are therefore 
designed to show the actual distribution of mean annual 
temperature over the surface of the United States This 
method of representing the distribution of temperature, 
which has been employed by Petermann and others, is 
well suited for various purposes for countries, such as 
Russia, which consist chiefly of extensive rolling plains , 
but it is not suited for Scotland, Switzerland, and other 
mountainous regions In the mountainous parts of Great 
Britain, for instance, isothermals so drawn, had we the 
data to do it, would be neither more nor less than contour 
lines. The fault of the chart consists in not keeping this 
distinction in view Thus, in the Rocky Mountains, the 
isothermal of 44“ passes over Denver, the mean tempera 
ture of which, on an average of three years, is 5i°o, 
and in the Alleghany Mountains, Ashville, N C, lies 
within the closed isothermal of 48°, but its mean tempera 
ture on an average of four years is 54” In constructing 
such charts, mountainous regions should be altogether 
kept clear of the isothermal* For the vast plains of the 
States the chart is a valuable one, and the tracing of 
the influence of the lakes river basins, and more marked 
contour lines on the course of the isothermals, is very 
instructive. After a somewhat minute examination of 
the lines, we have only to note, in way of criticism, that 
the isothermal of 44° is drawn too far northward in the 
region of Lake Ontario the mean temperature of Toronto 
being 44° 2 and Kingston 42° 8, showing that it should be 
drawn nearly along the northern shore of that lake 


LETTERS TO THE EDITOR 
[The Editor dots not held himself responsible for opinions expressed 
by Ms correspondents Neither tan he undertake to return, 
or to corresp o nd with the writers of, rejected manuscripts 
No notice is taken 0/anonymous communications ] 

Sub Wealden Exploration 

It must be with great regret that geologists see the announce 
ment made in Nature, voL xi. _p 236 that all the e(Torts to 
clear the bore-hole at Netberfield have been unavailing, and that 
it has to be abandoned But is it advisable, I would ask, that 
another should be commenced on the same spoil When the 
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1,000 feet were clear, it teemed deniable to go deeper, u no one 
could tell how toon the Palmoxoic roclu would be reached; but 
rarely if it it to be recommenced dt nave, it would be belter to 
•elect another site We already know from the boring nearly all 
we can to know—that we an not then on the axu of Palsotolo 
rocks* but In a bum 

The Kimmeridge clay, which it 240 feet thick at Marquise, 
become* thicker in a touth westerly direction to 360 feet near 
Boulogne, and now we know that it reache* some 660 feet at a 
point rix times the distance in a direction W N W , which 
♦tivi rwil ng is continued to its outcrop under St Alban s Head, 
though it thins again to the west The coral rag which occurs 
m the Boulonnau is hen gone thruugh, it sets in again near 
Weymouth, and since this G> followed In the former locality by 
385 feet of Oxford clay and Lower Oolitic rocks, we may expect 
at least 600 feet of them at Nelherfield before we reach Palaeozoic 
rocks, which will be almost certainly lower than the coal 

The tacts so far ascertained by the boring prove, therefore, es 
much es we could wish to know, except the age of the Palmozoic 
rock when met with, if that could be discovered from the small 
core. They show that the spot is to the south of the axis we 
an seeking, and the thickening of the Kimmeridge clay would 
tend to throw that uda some considerable distance to the north. 

No such Juranic beds occur at London, Harwich, or Calais , 
but the Cretaceous beds directly overlie the Palaeozoic. The con 
ditions on one side and on the other are therefore very different, 
lo the north the Palarozotc rocks are spread out not so for from 
the surface, and on this side only have the coal measures been 
proved j to the south they are scooped, or dip, into a hollow, 
in the midst of which is the Netherfield boring, and which hoi 
lowing out would have removed all coal bearing strata, even if 
originally there. 

This verification of what might have been argued from facts 
already known has been given us by the Sub-Wealden boring j 
what more can it do? It has proved that our interest is in 
localities further to the north, as Messrs. Godwin Austen and 
Prestwich supposed It to be. Doubtless no better locality, near 
Brighton, could have been chosen j but if what is essentially 
another boring is to be made, why not select a locality from 
which some fresh information might be obtained ? A bore at 
Folkestone would probably pass through little or none of the 
Jurassic series but the best place for a new experiment would 
be somewhere In the neighbourhood of Goring, which would be 
on the line both of Mr Godwin Austen’s and Mr Frcstwich's 
supposed Tange of coal-fields, and would afford a crucial test 
whether the Palseozotc rocks *r* really continuous between 
London and Frame at an accessible depth, and this is what we 
most want to know 

If anew boring u put down at the same place, it would be 
well to have a third for some small death, in order to obtain the 
din by a comparison of corresponding beds. 

Jan. 25 J F 13 lake 

The Rhinoceros la New Guinea 

I am quite of Tour opinion that the occurrence of a rhinoceros 
in New Guinea is wry tmomly to be doubted (see Naturx, 
vol xi p 348), but I beg leave to menbon a report of a very 
large quadruped in New Guinea, which I got from the Papuan* 
of the south coast of the Geclvlnks Bay When trying to cross the 
country from there to the south coast, opposite the Am islands, 
—in which I did not succeed, but only saw the sea shore at a 
great distance from the height of a mountain chain (I afterwards 
succeeded in crossing the continent of New Guinea from the 
Geclvlnks Bay more to the north, over to the Madure Gulf),—and 
when hunting wild pigs along with the Papuans, they told me, 
without my questioning them, of a very large ptg, as they railed 
it, fixing its height on the stem of a tree at more than six feet 
1 could not get any other information Iron them, except that 
the beast was very ran, but they were quite precise In them 
assertion. I promised heaps ot glass pearls and knives to him 
who would bring me something of that large animal, but none 
did. I cannot suppose, so far as my experience goes, that the 
Papuans are remarkably prone to lies, notwithstanding I seriously 
doubted the existence ol such a large “pig , ’’ and as the sons of 
that country are very superstitious, and see ghosts and absurd 
phenomena everywhere, 1 may just mention u an example, 
that when I shot, on the same hunting party, a specimen of 
Xauthomolut aurem, that most brilliant gold-orange Bird of 
Pandlae, they said they could not kill this bird, bemuse it would 
lighten and thunder when they did I booked that report as an | 


efflux of their lively imagination, though not without discussing 
in my diary the possibility and significance of the occurrence Of 
a large quadruped in New Guinea. 

It is true this statement does not strongly rapport Lieut. 
Smith s aperfu, but the one gains a grain by the other, I mean, 
the probability of the existence of a large quadruped in New 
Guinea increases a shadow 

The other “ fact ” mentioned by Ur Walker (Ac ), concerning 
the skins of a brilliant red Bird of Paradise, which were obtained 
on the north-east coast, is an Interesting fact indeed, because it 
appears to confirm M. d’Albert is* discovery of Paraduea rag. 
giatia on the south coast It would be most valuable to com¬ 
pare the skin* of the red Bird of Paradise from the north-east 
and the south coast, or at least those from the first with the 
coloured figure riven by Mr Klliot in hie Monograph of the 
Paradiseidse, to become sure of their identity At ell events, 
if Von Rosenberg maintains (see Noll s “ Zoolagischer Garten," 
January 1875), that P raggtana it an “artificial’ skin, hit 
assertion is strongly to be repudiated “Similar frauds he pro¬ 
tends to have seen m New Guinea, an assertion which is the 
bolder and the more inconsiderate, 11 he has not had under hie 
eyes d’Albertis’ skins. A. B. Mkyik. 

Dresden, Feb. I _____ 

I was no doubt wrong in speaking of the occurrence of the 
rhinoceros In Papua as a fact without the qualification “if con¬ 
firmed , but I wrote m a hurry 

From the details supplied by Mr Smith, which I annex, I 
think there Is at least a very strong probability that there is a 
rhinoceros in Papua, and the object of my letter will have been 
attained if it causes explorers on the north coast of that island to 
look alter it and at the same time places Mr Smith s name on 
record a* the discoverer of 1U indications. 

“ 1 The heap of dung first seen, which was quite fresh (not 
having apparently been dropped more than half an hour), was so 
large that it excited Mr Smith s curiosity, and he called Captain 
Moresby to see it Neither of them knew to what animal to 
assign it Quantities of dry dung were afterwards seen 

,r a Shortly afterwards, the Baiiluk being at or near Singa¬ 
pore, Capt. Moresby and Mr Smith paid a visit to the Rajah of 
J°l‘°re, who had a rhinoceros in confinement Mr Smith at 
once observed and pointed out to Capt Moresby (who agreed 
with him) the strong resemblance between the dung of this 
animal and that they had seen In Papua. 

“ Seeing there is no animal known in Papua bigger than a 
pig , seeing also that Mr Wallace has pointed out the African 
affinities of many of the animals in the islands he associates with 
Papua 5 seeing also that the Sumatran rhinoceros approaches the 
African In having two horns and no shields or folds in its hide, 
why should there not be a rhinoceros In Papua approaching still 

--he African type, or furnishing an additional piece of 

1 favour of Mr Wallaces hypothesis of a submerged 


Geology and the Arctic Expedition 
Uf the last number of Nature, p. 353, it 1* stated that the 
appointment of a botanist and zoologist has bet 


by the Royal Society, but it does not appear that anything is 
being done for geology 

It may be deemed by some an erroneous view of the matter, 
but 1 am quite disposed to believe that if the necessary arrange- 
meats can be made, geology u more likely to derive important 
remits from this expedition than any other branch of 
We are continually having additions to the long series of pepers 
on the Glacial Period, but the still more remarkable m arm period 
In the extreme north is altogether neglected, no one ■»- 
capable of even suggesting a probable explanation. It Is quite 
1 fim P Uc V b,u we want more facts, and there 
will probably never be a better opportunity of obtaining rtwm 
than in the course of the new expedition. Carefully cond uc ted 
researches would probably reveal the existence of a still further 
extension than has hitherto been suspected of the 
Miocene beds which have already yielded such valuable resutaT 
hven now, it can hardly be doubled, that just the 

advent of the cold period, a magnificent flora, which would 
w qU i b L lt ®*a and warmth a* w« now enjoy in 

Knsland. w»» flrmrishlm. IuxurUo" a* far north as th* 78th 
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a similar recurrence of vicissitude* of climate may possibly be 
detected hi still earlier periods of the earth s history These are 
questions of the highest interest, the forthcoming expedition 
may do much towards their solution, and it is to be hoped that 
those now directing the scientific arrangements will not neglect 
an opportunity of such rare occurrence. 

There is nothing to be said against the appointment of a roolo 
gist and botanist, provided geology be not neglected, but if a 
third addition to trie scientific stair should be impracticable, it 
would appear preferable that a good geologist should be in¬ 
structed to look after tbe few small plants which may he added 
to those already known, than that the opportunity should be lost 
of throwing light on a subject which is acknowledged on all 
hands to be shrouded in the greatest obscurity 
Birmingham Samufl Allport 

Upper Currents over Areas of Frost 
Having been for many yean engaged in the discussion of 
upper currents, I believe that I can contribute an item of infor¬ 
mation towards the solution of the question asked by M De 
Fonrielle in Nature, vol xi p. 193 
During many of the hardest frosts experienced in the West of 
Europe, moist southerly winds of mild temperature prevail on 
the extreme western coasts oI the British Isles, and occasionally 
of France and Portugal, extensive areas of low pressure 
existing on the North Atlantic, and of high over Western and 
CentrsI Europe , isobars running nearly S and N ,aud gradients 
being steepest In the W Under these conditions, of'en ptr 
sistent for many days, cirrus clouds travel almost invariably with 
upper currents from puints between S and W In the extreme 
west, and commonly from points between S W and N N W 
over the whole western portion of the area of frost 

A slight “ 1 acking ’’ of the last mentioned current is 
commonly one of the first local premonitions of the change of 
weather, and may often lie detected by the observer before any 
apparent change has taken place in the atmosphere near the 
earth’s surface, and even when the frost 11 temporarily becoming 
more intense 

But this rule is not invariable I have several examples m 
which the upper current continued from N or N W until the 
thaw hid commenced , and in those instances the southerly 
wind, at each station as it reached it, appeared to spring up first 
on the earth s surf me, and to be slowly communicated to the 
higher regions of the atmosphere 

And, on the other hand, the upper currents will occasionally 
“back,” even to S W or S , when a local depression is advin 
cing in the S W and about to pus to the S oi the observer , 
when, instead of a thaw, a fall of snow and an increase of frost 
Will probably occur Without the aid of telegraphic reports it 
u almost impossible beforehand to distinguish this occurrence 
from the advance of the genera) depression in the west 

On Jan 1, 1875, the cirrus travelled from S W in the west, 
and from W over England and France Between this and the 
surface-wind were intermediate currents from S points, of con 
siderable velocity, and (u shown by the “ silver thaw ”) of high 
temperature. 

Jn frosts like that of Jan. and Feb 1855, when the high pres¬ 
sures are In the north, cirrus travels almost invariably from W 
or S points over the area of frost 
It is remarkable that in no instance are cirrus-currents from 
easterly points accompanied by severe frost 

On the subject of the general laws of the upper current circa 
lotion I cannot here enter, but 1 will mention, at the risk of a 
slight egotism, one out of many proofs of the utility of their study 
Through the stormy summer of 1872, being constantly questioned 
by neighbours as to the probable coming weather, I posted a 
daily weather forecut on ray door In no instance did this prove 
incorrect, even ts to the hour of a coming thnnderitonn And 
in all instances these forecasts were principally based on ealeu 
lotions derived from the observation of those upper currents which 
"weather prophets,” et hoc genus omne, almost universally 
W CutMENT Ley 

Ashby Farrs, Lutterworth, Jan 20 

Decomposition of Iron Pyrites 
The “curious phenomenon" described by Mr brederic Cue 
(Nature, voL xi p 249) is by no means an uncommon one. 
It is due to oxidation, and the conversion of a portion of the 
pyrites into soluble sulphate of iron. This decomposition is 


much aided by the presence of moisture , It is very doubtful 
whether it would occur at all in a dry atmosphere, ana I suspect 
that the particular case in the Maidstone Museum, where the 
pyrites hu thus crumbled, is near an outside wall, or otherwue 
exposed to humid influences. I have seen large heaps of pyrites 
thus decomposing at the foot of the troughs where cool slack is 
wuhed before converting it into coke. The sulphate of Iron 
used in the manufacture of Nordhautca sulphuric acid Is com¬ 
monly obtained by similar osidation of pyntes, which it aided 
and economised in this cote by previously roasting away a portion 
of the sulphur 

Mr Case may easily test the above explanation by placing 
some of the crumbled pyntes in a small quantity of water, leaving 
it there for an hour or two, then filtering through blotting paper 
and evaporating the clear filtrate slowly to drynesi If I am 
right, he will find a residue of small crystals of sulpha e of iron 
A few drops on a stnp of glass will be sufficient to show these 
crystals, if magnifying power is used , or the presence of a 
soluble salt of iron msy be shown by adding a little ferro cyanide 
of potassium to this filtered liquid 

W Mattieu Williams 


With reference to a itateme-1 and inquiry put forth last week 
in your columns by Mr Frederic Case, of Maidstone, respecting 
the decomposition of some iron pyrites, 1 beg to state that pre 
cisely the same effect took place with similar specimens exhibited 
in our museum many years ago. The cause is due, I understand, 
to the influence of air and moisture forming ferrous suljliatc 
(green vitnol or copperas) In our case this >-alt appeared ra 
abundant crystals, and was sufficiently strong to partially oblite¬ 
rate and destroy a contiguous manuscript 

Alnwick Mechanics’ Institute Gvo LlNQWOUD 


On p 249, vol xi is a query by Mr F Case as to the 
spontaneous decomposition of iron pyntes. I would suggest 
that the sulphur and iron of the mineral have been oxidised at 
the expense of the oxygen of the atmosphere in the presence of 
moisture, borne years ago I collected specimens of fossil wood, 
Ac , from the Ixmdon cloy found in a deep well at the corner of 
Colchester Garrison. After a tune my specimens were crumbling 
to powder, and were covered with light, silky crystals, which 
upon analysis proved to be sulphate of iron Upon examining 
the clay minutely it was found to contain numerous golden 
spangles, exceedingly small, of native sulphuret of iron or Iron 
pyntes, and the conclusion arrived at was thst these spangles 
had absorbed oxygen and produced the crystals, and also ren- 
deied the specimens finable. A I’ Wire 

Dunstable 


OUR ASTRONOMICAL COLUMN 
Variable Stars.—(i) On the 19th of June, 1822, 
during the visibility of Encke’s comet in the southern 
hemisphere, Rumker, who was then at Paramatta, 
NSW, compared the comet with a star which he judged 
to be between the fourth and fifth magnitude, but could 
not find in any of the catalogues. The tun set at 
Paramatta on this evening at 4b. j8m., and tbe comet 
was observed from 6h 3m. to 6b 46m mean tunes, 
or from an altitude of 20 s to ii° An experience a 
observer as Rumker then was would not be likely to 
make any great error under these circumstances in esti¬ 
mating the magnitude of his comparison-star Olbers 
in July 1824 first directed attention to it, as probably a 
remarkable variable star He noted its occurrence in 
Harding’s Chart as a seventh magnitude, and supposed it 
was inserted from an observation by that astronomer, who, 
as is well known, compared his maps with the sky, and 
further, he pointed out that it had been observed by 
Bessel in hu sixty third Zone, 1832, March 14, and then 
estimated also of the seventh magnitude Rumker deter¬ 
mined the position of his uncatalogued star, by reference 
to three neighbouring ones found in the “Hutoire 
Cdleste,” and it agrees almost precisely with that given 
Bessel’s Zone This object u No 134 m Santim’s 
atalogue (DecL-2 0 ), where it is again estimated a 
seventh magnitude. It does not occur in Argdander's 
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“ Uranometria,” but we find it in the catalogue to Heia’s 
Atlas as a 6 7 In the excellent chart of the seventh hour 
of R. A., by FeUbclcer of Kremsmilnster. forming one of the 
senes prepared under the auspices of the Berlin Academy 
of Sciences, we find it marked only of 8 9 magnitude. 
There is consequently sufficient evidence upon record to 
justify the appearance of this star in our catalogues of 
suspected variables, even if it be not considered decisive 
as to variability Yet the object seems to have been 
generally overlooked of late years We are nevertheless 
able to state that m 1873 “a i8 74 small fluctuations of 
brightness could be detected, and may recommend it to 
the attention of observers who are more especially inte¬ 
rested in the variable stars. The position for the com 
mencement of the present year is in right ascension, 
7h 23m os, and polar distance, 91 0 39' A star of 9 10 
magnitude precedes it about 4 seconds in R.A., and 
about 1 north The colour is a full yellow or light 
orange 

(2) Mira Cett according to the formula of sines in the 
last catalogue of variable stars, issued by Prof Schonfeld, 
will attain its maximum in the present year on February 
24. The minimum determined m the manner adopted 
by this eminent authority will fall on September 3a The 


cologne, trom a senes ot careiui ooservauons ov nimsen. 
between July 1862 and November 1863, and SchOnfeid 
includes the star In a provisional list prefixed to his cata¬ 
logue of 1875, ascribing a vanation between 33 and 39 
mag to the brighter component of this beautiful object 
It is not the first time that variability has been suspected 
in one component only of a double star We arc able to 
state that but August, 0 Cygm as a naked eye object, 
certainly looked dimmer than we had often remarked it. 

Thi ZoniACAl Light has presented itself on each 
clear evening since our last, but most conspicuously on 
the 31st ult It wis then distinctly traceable to n Arietis, 
and at best views a fainter offset appeared to extend very 
nearly to the Pleiades The axis passed a few degrees 
south of X Piscium. The intensity of light was certainly 
more than twice that of the Galaxy in its brightest part 
between the constellations Cassiopea and Cygnus 

Encke’s Comft —The re-discovery of this body is not 
yet announced, but it will be strange if it is not detected 
with the larger telescopes before moonlight interferes in 
the evening In 1842, when the perihelion passage 
occurred at the same time as in the present year, it 
observed with the Berlin 9 inch refractor on Feb. 
much more effective instruments, however, are now com¬ 
mon, and if the comets constitution has remained un 
changed, we might have expected observations in 
January 

Haitevs Comet—I n our “Astronomical Column,’ 
next week, we shall give the principal results of the late 
M de Pontfecoulant s calculation of the perturbations of 
this comet (so interesting, especially to f nglish astro¬ 
nomers) during the actual revolution, and describe the 
path In the heavens which his work Indicate* for the 
year 191a 


ANNUAL REPORT OT THE WARDEN OF 
THE STANDARDS 

'T'HERE has been just issued by the Queen’s printer* 
A the Eighth Annual Report of the Warden of the 
Standards, Mr H W Chisholm, on the proceedings and 
business of the Standards Department of the Board of 
Trade 

When we remind our readers that the Standards de¬ 
posited in that department have been the result of the 
labours of many men of science, including Davies Gilbert, 


Wollaston, T Young, Kater, Baily, SirJ Herschel, Earl 
of Rossc, Lord Wrottcslcy, Sir E Sabine, and lastly, but 
most of all, W H Miller and the present Astronomer 
Royal, we need scarcely say there should be much in this 
Annual Report worthy of our notice We confine our 
notice here to that part of the business of this department 
which is most likely to interest our readers, without re¬ 
ferring to its various official or State duties 
One part of the business of this department appears 
to be the conducting of comparisons and other operations 
with standards of length, weight, or capacity, in aid of 
scientific researches or otherwise Amongst such com¬ 
parisons we note the determination of the lengths of two 
Russian pendulums for use m the Great Trigonometrical 
Survey of India, m ascertaining by combined astro¬ 
nomical and telegraphic observations the exact position 
of a number ot fixed points on the earth’s surface 
Standards were also venfied for the Governments of 
Canada and India, for special use 
Chemists and physicists are glad to rely on the accuracy 
of their measures or weights, as compared with our own 
or foreign standards, ana to be assured of the constancy 
of the units employed in their researches. This part of 
the business of the Standards Department would appear 
therefore to be of practical use to those whose researches 
require such accuracy To maintain uniform the weights 
and measures of our laboratories is not only aiding indi 
vidual research, but facilitating the exchange of scientific 


experience 

Many additional instruments arc stated to have been 
added to the valuable collection of comparing apparatus 
deposited in this department one of these is trie new 
powerful air pump, by Delcuil, to be attached to a vacuum 
balance During the preparation of new gold and silver 
standard trial plates, elaborate experiments were made by 
the chemist of the Royal Mint, on gold and silver alloys, 
reference to which is made in the special Report of 
the Warden of the Standards appended to the Report 
These experiments are referred to more particularly 
in the paper by J Norman Lockycr, F R S, and W 
Chandler Roberts, read before the Royal Society on 
Nov 20, 1873, on the quantitative analysis of certain 
alloys by means of the spectroscope 
Attention is called m this Report to the teaching of 
weights and measures m schools. There is no doubt that 
a large number of obsolete and unnecessary weights and 
measures are used in school text books. The teaching of 
the metric system of weights and measures is now aban 
doned in schools under the authority of the Education 
Department 

The use of the mirror and electric lamp has been so 
eloquently demonstrated by Professor Tyndall, that our 
readers will be glad to see appended to the Report a paper 
on the employment of a mirror and a ray of light for 
indicating differences in standard weights, or in measures 
of length. This paper is a translation of a paper by 
C A Steinheil, read in 1867 at the Imperial Academy of 
Sciences at Vienna, and is a valuable record of the work 
of one who spent his life in scientific research 
Also appended to this Report is a short table for the 
reduction to o° C of readings of barometers with metric 
graduations on their glass tubes, based on those coeffi¬ 
cients of the expansion of mercury and glass adopted In 
standard measurements, vu. — 

Cubic expansion of mercury , 000017971 for i° C 
Linear expansion of glass 0*00000886 „ 

As an instance of the precision with which measure* 
menu are now made, wc may refer to p. 40 of this Report, 
from which it appears that the value of a micrometer was 
determined at two different periods to bo 0100003181 and 
000003183 inch respectively, showing a difference of 
only 0*00000002 inch. Such precision may appear to be 
scarcely necessary except in particular researches. As, 

I however, any error in the production of a direct copy of 
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« standard is many tunes repeated and multiplied in the 
production of a weight or measure even for laboratory 
use, such precision is absolutely necessary In the original 
standards For this reason all who value precision in 
their researches should take care that at least their units 
of measurement hare been directly compared with the 
standards. 


SCHREIBER S EUROPEAN HERPETOLOGY* 


'T'HIS volume, issued by the publishers of Blasius’s 
well known work on European Mammals, and lilus 
trated in nearly the same fashion, with numerous excellent 
woodcuts, will be very welcome to naturalists, as supply 
ing in a compendious form an account of an important 
section of the Vertebrates of our Continent, on which 
there has hitherto been no generally recognised authonty 
In England, it is true, we have Bell's “ British Reptiles,” if 
it is not out of print But as regards the lower forms 
of terrestrial vertebrates, Dame Nature has, we know, 
treated the British Islands rather scurvily The fact is, 
these cold blooded animals cannot stand a continuously 
low temperature, and the ice-sheet which so recently 
enveloped us must have destroyed all traces of reptilian 
and amphibian life, so that we have only what has been 
received from the Continent subsequently to the ‘ Great 
Ice Age And this is the reason of our scanty allowance 
Europe generally, ns we shall see from Dr hchreiber’s 
pages, is much more liberally furnished with representa¬ 
tives of these two orders of vertebrates. 

Dr Schreiber commences his work with an account of 
tho European Amphibians, which naturally fall under the 
two sections Urodela and Anura Of the Urodeles, or 
Tailed Amphibians, two families are recognised, one con 
tabling only the abnormal form Proteus, the other the 
Salamanders, which are divided Into seven genera, con 
taming altogether fifteen European species. The tailless 
division of the order, which comprehends the frogs and 
their allies, is not quite so numerous { only twelve species 
being recognised as European, which are assigned to 
eight genera. The account of these animals is followed 
by a very interesting chapter on their distribution, 
accompanied by many illustrations of it in a tabular form 
Genera and species of Amphibians are alike most 
abundant in the south While England only has eight 
species belonging to three genera, Gerfnany has fifteen 
belonging to eight, and France twenty one distributed 

ai Xhe ,t seconl e anT larger division of Dr Schreiber’* 
work treats of European reptiles, beginning with the 
Snakes and proceeding through the senes of Saunans 
to the few European representatives of the order of 
r yi n pinr' s As in the former section, each species is 
well described, and particulars are given as to its disin 
button and habits. The variations in form and colour, 
which in some of the lizards and snakes are very nume¬ 
rous, are likewise given, and the mean seems to have 
been preserved between recognising too many species on 
the one hand, and allowing too few on the other Alto¬ 
gether, twenty four snakes, thirty five luards, and five 
tortoises (sixty four reptiles in all) are treated of as 
occurring within the limits of the Continent ol Europe. 
A full treatise on the range and distribution of these 
sixty-four animals is appended to this portion of the 
volume, which Is concluded with remarks upon the collec 
tion, preparation, and transmission of specimens of these 
animatu- On the whole, we can cordially recommend 
Dr Schreiber’s work as an excellent handbook and work 
of reference for those who are interested in this branch of 
natural history 


• Henxtolcei* JEurojws, «fa«8 wHB»tudn Bwrbtktws Jo Amphitan 
und RtpUUe ..«ch, falahsr In Europ* »utg*fuoden Hmf Van Or Ud 
Schmbo, Director u do Otamfichal* in Ojn. Bmuntdiwd*, T 
fwdSotm.iIrs. zwA8vg.,6wWh.«ada*aoo«v«>dculi. 


IM 


BOTANY IN QUEENSLAND 
his last report on the Brisbane Botanic Gardens, 
- Mr Walter Hill, the director, gives some interesting 
details on the progress of the garden, and more especially 
with regard to his tnp to the Bellenden Kerr range, on 
the north-east coast of Queensland, in November lash 
Looking at the garden m a utilitarian point of view, rather 
than as a place of recreation and enjoyment—for which 
purposes, however, it is largely patronised—we find that 
the experimental department tail continues to prove its 
utility in the introduction and distribution of plants yield¬ 
ing products of commercial value, frequent application is 
made for plants yielding fibres, medicinal products, dyes, 
&c , more especially among this group of plants are appli¬ 
cations made for indigo for the planters upon the northern 
rivers. Mr HiU thinks that the growth and manufacture 
of indigo will probably assume the proportions of valuable 
and important interest in the tropical regions of tho 
colony, whenever labour can be obtained at a sufficiently 
cheap rate The experimental coffee plantation has 
proved very satisfactory during the past year, and the 
demand for sugar cane continues, trials in its cultivation 
having succeeded in several previously untried localities 
Amongst other economic plants distributed for expert 
mental cultivation in Queensland may be mentioned the 
olive, tea, palm oil, lavender, senna, medicinal rhubarb, 
cocoa, clove, cinnamon, nutmeg, vanilla, ginger, &c 
That trials in the acclimatisation of many of these valu¬ 
able economic plants are intended m earnest will be 
understood from the following extract from the report 
Mr Hill says “ I would beg to call attention to the expe¬ 
diency of setting apart 41x1 acres upon both the Johnstone 
and the Daintree rivers, these districts offering better 
advantages as regards aspect and sod than the reserve at 
Cardwell possesses for the cultivation of the Clove ( Caryo- 
phyllus aromaticus), the Nutmeg {Mynshca moschala), 
the Vandla (Vanilla aromatua), the Cocoa (Thtobroma 
cacao), the Coca (/• rythroxylon coca), the Mangosteen 
(Garctma mtngoslana), the Dunon (Durto uibethitms), 
the Bread Fruit (Artocarpus tnasa), &c which require 
some more degrees of heat and moisture to bring them to 
perfection than can be had at Cardwell. In fact, with 
the vast variety of climate and sod of Queensland, it must 
of necessity be the case that each locality has a distinct 
description of vegetation most suited to it.” 

With regard to the ascent of Bellenden Kerr, we are 
told that tne first two miles of the course led through low 
ground, which, after much wet weather, must become a 
swamp. The vegetation consisted oi Barrmelonta carya, 
F MuelL, Ptychosperma altxandna F Muell, Calamus 
australis Mart (Lawyer Cane), B unbusa arvtulmaceie, 
Rett, Pandanus aqualtcus, F Muell , whilst on the 
higher portion of the ground were Wormia alata, R.Br, 
Dysoxylon oppositifoliuni, F MuelL, Ajflata tlaagnotdea, 
Benth., lawyer cane, bamboo, screw pines, &c A fine 
watercourse was here crossed, which was referred to as 
the Bellenden River Along the banks of this river the 
trees consisted of the genera Castatwipermum, Eugenia, 
Brucca, Ximenta, Elaocarpus, Omenta, &c The soli on 
both sides was of a sandy nature, with a good admixture 
of vegetable matter It took about three hours to reach 
this place, the distance of which was calculated at about 
three mdes from the point of departure, and having risen, 
according to the aneroid, to an elevation of 160 ft. Having 
found a spur, four hours and a half were consumed in 
covering a distance of one mile and a half, through a 
complete mass of bamboos, lawyers, and screw pines, 
where the exploring party camped for the night on a 
small Incline between two ndges. at an elevation of 
only imo ft The trees in this neighbourhood consisted 
of Erioglossum edulc, Bl, Cupama Robcrtsomt, F Muell, 
A today a taUctfoha, Bl., Harpullta Letchardtti,F Muell, 
Castanospermum australe, A. Cunn., Mmusofisparvt/olia, 
R,Br, Adkras pohdmanntanu, F Muell. The thic 
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growth of the Pandanus wa*not one of the least obstaclei 
encountered in the ascent. One tree fern (A Isopktia Re¬ 
becca, F Muell) and a climbing fern (Glctchcnta Her- 
manm. R Br ), which runs up to a height of 50 °r 60 ft., 
were so abundant that in some places a way had to be 
cut through them Alsophtla Rebecca was occasionally 
so much entangled with other plants such as Smtlax 
elliptica, R Br, Flagellara ttidtca, Willd, &c, that to 
penetrate them was a work of extreme difficulty 

TTie top of the range is 5 300 ft. above the sea-level, 
and m clear weather, considering its situation, the sur¬ 
rounding scenery must be very fine, at the time Mr 
Hill and his party visited it, however, everything be¬ 
low was hidden by mist Though the main purpose of 
the expedition was the exploring of a certain portion of 
the north cast coast of Queensland with the view of 
ascertaining the adaptability of the soil for cultivation, 
the result was not without interest in a botanical point of 
view, namely, the discovery of new plants Mr Hill 
records two new palms, discovered at an altitude of 
2,000 ft, one of which was a beautiful plant about 20 ft 
high, with leaves or fronds about 20 ft long and a stem 
about 9 in in diameter the other grew about 12 ft high, 
and its stem was about 3 in in diameter, this appeared 
to be a species of Kcnita A fine proteaceous tree about 
60 ft. high, with splendid crimson flowers ; was seen at 
2,500 ft, and at 500 ft lower down a beautiful new orchid, 
a species of Anactochtius , was discovered Besides these, 
other new plants of more or less interest were seen, which 
m course of time will no doubt find their way to this 
country 

It is not so very long since Baron Mueller recorded the 
discovery of some colossal trees of the Eucalyptus group 
in the back gullies of Victoria, trees that rivalled, and 
even exceeded, in height the largest known Wellingtoma. 
Now Mr Hill tells us of a splendid Dammara tree 
passed by him in his descent from the top of the range, 
the height of which he roughly estimated at not less 
than 120 ft with a trunk 4 ft through Dammara ro 
buita, C Moore, is the only species at present recorded 
in Australia, and this is found rather abundantly m the 
Queensland forests, and is stated to grow to a height of 
150 ft , so that m the matter of height the tree seen by 
Mr Hill does not exceed any previously known, but a 
trunk 12 ft in circumference is not a small tree 

We hope that Mr Hill will be enabled to make a 
further exploration of this part of Queensland, and pub¬ 
lish the account of his journey m a more detailed form 
John R Jackson 


THE TOCK TAY, OR LARGE HOUSE LIZARD 
OF EASTERN BENGAL 
T'HIS noisy but harmless animal generally finds a 
*■ lodgement m the bamboo and mat houses of the 
district mat are anywhere near the jungle It is also 
fond of living in hollow trees, which give great resonance 
to its loud and strongly staccatoed cry of tock tay It is 
of a green tint, mottled over with red spots, and suckcred 
feet like its smaller congener, the Tick tickee, enable it 
to run under beams and bamboos. Its cry is, however, 
very different from the gentle tick tick of the small llxard, 
being sufficient at night to awake the soundest sleeper 
He begins with a loud rattle as if to call attention , this is 
followed by another and more imperative rattle, and 
when everybody may be supposed to be listening, he 
strikes in deliberately with tock tay—*. moan —tock tay— 
another moaa-tock-tay—a. last and final moan, with 
which he winds up, not to be heard again for an interval. 

In the way of edibles he is fond of a good crust, and 
the common dung-beetle frequently furnishes him with a 
pUce ae risistance That insensate insect becomes an easy 
prey, owing to his heedless rattle-dum-clash ways, he is the 
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great extinguisher of lights at night in native houses, and 
Europeans are also familiar with his strong sustained 
drone, varied by intervals of silence when he nas dashed 
against some rafter or protection, or given himself a heavy 
fall, but he is not to be discouraged, and is soon up and 
droning about as dismally as ever 
The drone, however, is sometimes suddenly quenched 
without the consequent thump on the floor, and when this 
is followed by a crunching sound overhead one may safely 
infer that it is Tock tay who has been lying m wait for him 
and has snapped up Us prey 
These lizards may easily be caught during the day by 
slipping a noose over their necks while they are asleep in 
an exposed position , and when so caught they snarl, 
growl, and snap at their captor m a very ferocious way 
I have not heard, however, that they are venomous. 

C.B 


NOTES 

Tits cause of Technical Education is already much in 
debled to Sir Joseph Whitworth who has just added to hit 
former judicious lienefactions by proposing to found, in connec 
tion with Owens College Manchester, King s College London, 
and University College, London, a certain number of Whit 
worth Lxhibitions, In order to fit young men having a media 
meal instinct and some 1 tile experience better to become candl 
dates for the Whitworth Scholarships. Competitors for these 
exhibitions must comply with certain reasonably easy con 
dibons, and the successful competitors will be entitled to 
receive during the two years next following the examination, 
instruction in all such subjects (being part of the course of each 
College) as shall better prepare them for the Whitworth Scholar 
ship Examination—viz., practical plane and solid geometry, 
machine drawing, mathematics, theoretical mechanics, applied 
mechanics, and freehand drawing Sir Joseph Whitworth will 
pay each College annually for four years, os a trial of the success 
of his proposal, the sum of 100/ for or towards, at the option of 
each College the academical expense* of the exhibitioners. 

Tlix Cambridge Mathematical Tripos has been published , it 
contains this year eighty six names, of whom twenty eight are 
Wranglers, thirty four are Senior Optimes, and twenty four 
Junior Optimes The Senior Wrangler is Mr John William 
Lord, of Trinity College, a son of the Rev Isaac Lord, of 
Walton near Ipswich, lately a Baptist minuter in Birmingham. 
He was educated at Cambridge House, Birmingham, then at 
Amersham Hall School, near Reading In 1868 he obtained 
honours at the matriculation examination of the University of 
London. At the examination for M A, in June 1874, he was 
awarded the gold medal few mathematic*. In 1870 he entered 
Trinity College, Cambridge, when he was awarded an open 
scholarship for mathematics, and subsequently was elected a 
foundation scholar He was declared equal in merit for the 
Sheepshanks Astronomical Exhibition with Mr Lewis, of Trinity 
College The Rev E W Blore was his college tutor, while he 
received private tuition from Mr £. J Routfa, of St Peter’s 
College. Mr Lord was distinguished as an athlete, and regularly 
rowed in his College boat 

The Minister ef Finances of France has at last consented to 
pay into the hands of M Eichens the money which he required 
to begin the construction of the meridian telescope presented by 
the banker Bishofsheun to the Pans Observatory M Leverrier’s 
letter noticing the fact was gazetted. The financial roles of the 
French Administration are so stringent that they could not bo 
altered for the defence of the country during the Franco-German 
war, consequently it is an indication of the growing spirit of the 

times to see they are no longer available for obstructing the path 

of science. The opposition of the Minister to the payment of 
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the t,yaol which bed been placed In hk hand* by M BUhof 
ihdffl for certain pnrpoeet had attracted moch notice, and the end 
of the difficulty hu mated quite a sensation. 

Tun Observatory of Faria if to give a aenea of toir/ts on the 
fiiat Monday of each month. Instruments will be placed at the 
dlipoial of visitors for observing celestial phenomena, and the 
moat important inrentiona will be exhibited and explained. 

Thi method of electing the Freaident of the French Academy 
of Sciences la very peculiar In the beginning of January each 
year a member is nominated Vice-president for the year, and 
becomes President the following year without being re-elected 
The appointment is made alternately in the classes of Physical 
Science and Mathematics. It being the turn this year of the 
latter section, Admiral Paris has been elected Vice-president and 
will be President for 1876 The President actually in office is 
M Frdmy, the celebrated chemist M Fans was bom at Brest 
in 1806, and hit first voyage was on board the Astrolabe, in which 
he circumnavigated the globe, under Dumont d UrvQle, in 1828. 
He lost his left hand at Pondicherry in 1837, when visiting a 
factory He has written many books on steam navigation, and 
is a member of the Navigation Section of the Academy He 
was crested an admiral in 1858. 

Thief exist in the largest French provincial towns local 
Academies, the proceedings of which seldom attract often 
tlon beyond their immediate vicinity but they never lose 
an opportunity of following the lead of tbe Academy of 
Sciences of Pnns. The Paris Academy having appointed 
M Bertrand successor to M Elie de Beaumont, as per 
petunl secretary, the Academy, of Toulouse shortly afterwards 
sent to M Bertrand a brevet of membership to fill the place 
vacated by the demise of his predecessor As M Ellc de Beau¬ 
mont was a member of the Academies of Lyons, Bordeaux, 
Marseilles, See., M Bertrand has a very good chance tu acquire 
without moving all the academical honours which belonged to 
Ms predecessor, except in the cities where he was himself 
previously a local academician. 

Tub annual conference for regulating the operations of the 
Mint in connection with international coinage was held recent y 
at the French Foreign Office, Paris. Except Greece, repre 
sentatives of all the other nations who are parties to the inter 
national convention for the inter circulation of decimal coins, 
were present The system extends now to France, Italy, Bel¬ 
gium, Switzerland, and Greece. No measures of importance 
were passed, but it is supposed that some useless restrictions on 
coinage wilt be abolished in 1876 

The Kclnuche Ztiiung of Jan. 19 contains a letter 
ftom the celebrated African traveller, Dr G Schwelnfurth, 
from which we learn that, by order of the Khedive of 
Egypt, Herr Rohlfs has distributed among a number of eminent 
personages, scientific societies, and men of science, one hun 
dred albums, magnificently got up, and containing a collection 
of fifty large photographs of the Libyan Desert, by Remold, 
of Gastendonk, near Aldekerk. Remeld accompanied Herr 
Rohlfs' expedition of last winter into the deserts of Africa, and 
has, for the first time, photographed landscapes of the district 
mentioned in a highly artistic manner 'Whoever knows the 
different characteristics of the African climate compared to 
the European one, will understand that considerable skill was 
required to produce real works of art under such altered con 
dltlons. It it to be regretted that the handsome collection can 
not be obtained by purchase only a few favoured ones can 
derive from it that enjoyment that every lover of nature would 
naturally experience from photographs so highly interesting 

W* leant from the JOlnisdu Zettumj that on January so 
the first meeting of tbe Italian division of'the International 


Commission for the Measuring of the Meridian took place at 
the Military Topographical Office at Naples. The members 
are General de Vecchi (prerident), General Ricci, Major Ferraro 
(secretary), the astronomers De Gasparis (Naples), Respigi 
(Rome), Santlnl (Padua) Schiapparelll (Milan), and Professors 
Betocchi, Schiavoni, and Oberholtaer The meeting, in making 
out the programme for 1875, continued the work begun at the 
autumn meeting at Dresden. 

Ih reference to the proposed Channel Tunnel between France 
and England, we may refer our readers to Nature, vol i, 
pp 160, 303, 631, and voL x., p 181, where the scientific bear 
mgs of the subject ore pretty fully discussed While on this 
matter we may state, on the authority of La /future, that there 
has been in existence for some time m Spam an Inter continental 
Railway Company, whose ob)ect is to connect Europe and 
Africa by a tunnel underneath the Straits of Gibraltar, the 
maximum depth of which is 819 metres. 

Du Con its has published. In the Proceedings of the Philadel¬ 
phia Academy, a synopsis of an elaborate work by him upon the 
mice of North America, based upon the many thousands of ipe 
clmens In the Smithsonian Institution In this he considerably 
reduces the alleged number of species, although describing some 
that he considers new 

Dr. Rsgel, in an appendix to the second fascicule of his 
" Descriptions plantarum novarum et minus cognitarum 111 
regionibns Turkistanicij, etc , coUectis,’ defends his theory of the 
descent of the grnpe vine of the Old World, in Its numerous 
varieties, from Vttu labrusca and V vulpitta, two New World 
species, the former extending to Japan V fannfolta and lanata 
of Roxburgh, Indian species, he identifies with the foregoing, 
and thus tracra ont the relationship oi the grapes of the Old and 
New World a Although Dr Kegel con see his way to this 
extreme of variation, he still holds fast to the opiniun that ‘ the 
specific limits of any species whatsoever were called into exist 
ence (or defined) with the appearance of the first individual ot 
that species, and that there is no gradual evolution from the 
lower to the higher organisms 

A second edition of Hooker’s "Synopsis Fillcum has 
just appeared It will be remembered that the late Sir William 
Hooker left the original work unfinished, and that it was taken 
up and completed by Mr J G Baker The second edition has 
also been prepared by the same gentleman A period of about 
six years has elapsed since tbe first publication, and the edition 
before us contains fou- hundred additional species. The Idea of 
a species as developed in this work is very broad and corn) u. 
hensive, hence this number represents nearly as many distinct 
new forms, very few coming under the denomination of “ critical 
species ’’ The total number of species admitted now exceeds 
2 600 The additional species are given in an appendix occu 
pying seventy set en pages In the body of tbe work a number 
of bad species have been reduced to their respective types, and 
their places taken by new species. A relatively large proportion 
of the new species are tree ferns—Gyathea, 25 , Hemitelia, n } 
Alsophila, 25 , and Dtcksoma, 13 , and there are no fewer than 
sixty new species each of the new genera Polypod him and 
Nephrodium, in the extended sense given to them in this work 
Asplemnm is represented by about fifty new species. Only one 
new genus is given, Diplora, an asplemoid form from Solomon 
Islands, bringing tbe total up to seventy-six Whether the 
generic and specific limits adopted in this work be accepted or 
rejected, the book is indispensable to all ptendologists. Wc 
may mention that the complete index has been issued in a 
separate form, which will be very useful to all lovers of ferns 
and horticulturists generally 

AN account has reached us of tbe Memorial Meeting of tl e 
Boston Society of Natural History, on the 7th of October, 1874, 
held to mark the death of Dr Jeffries Wyman in September 
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lilt of whoie life we gate ionie account shortly after The 
1 nndpal address at the meeting was by Prof Asa Gray, who 
sketched Dr Wyman* life and hi* work as a biologist Trof 
Gray »peak* in very high term* of Dr Wyman* work In 
the memoir on IroJoJytcs Gorilla, read before the Boston 
Society in 1847 and of which the osteology and introductory 
history I* by Dr Wyman, and in the subsidiary papers, Prof 
Gray says, “ may be found the substance of all that ha* since 
been brought forward bearing upon the osteological resem 
blance* and difference* between man and apes. ’ 

Wk note the receipt of the Annual Report for 1873 of the 
Birmingham Natural History and Microscopical Society, one of 
the most energetic of this class of societies in the kingdom 
There 1* a very interesting address by the retiring president, Mr 
W R Hughes, I L S , in which he reviews briefly the recent 
progress of the study of Marine Zo< logy We are glad to see 
that the Society contemplates going so for afield on an exploring 
excursion as the Mediterranean, our readers may remember that in 
the autumn of 1872 they made a very successful dredging excursion 
to Teignmouth. Mr Hughe* suggests that the Birmingham and 
similar societies should combine in a petition to the proper 
quarter to obtain any surplus specimens from the Challenger col 
lec'ion which may remain after the British Museum and other 
headquarters for specimens have been supplied The suggestion 
seems to us a very reasonable one, though it may be found that 
after all the Challenger specimens will not go very far in this 
respect Wc ore glad to sec that the Society continues to be 
increasingly prosperous. 

Wf. ore gratified to leant that a Natural History Society and 
Field Club was successfully inaugurated at Watford on the 23rd 
ultimo It has commenced with about fifty members, ladies 
and gentlemen, and Mr J Hopkinson was appointed secretaiy 
We wish the Society every success , it is the only one of the 
kind m Hertfordshire, and we hope it will set itself in earnest 
o extend an I complete our knowledge of the natural history 
of that county 

Prof IIa\ l)tN has lately printed a catalogue of the pub¬ 
lications of the United States Geological Survey under his charge, 
filling a pamphlet of twenty pages. 

In the number of the Pharmaceutical Journal for Jan 23, Mr 
L M Holmes throws considerable light on the botanical source 
of the new drug Jaborandi 1 rof Bailkm was the first to refer 
it to a species of 1'ilocatpui but upon very insufficient materials 
Mr Holmes, however, has succeeded in obtaining better sped 
mens, Induding some ripe fruits, and from these lie arrives at the 
conclusion that there arc two or more distinct varieties of the 
drug, one of which is very near if not identical with l'tl‘carpus 
fenneUt/oltus, Lem , another from a *1 ecles of the same genns 
not yet known, and another still from a species of Piper These 
are now in tue both in France and England, but several other 
plants possessing similar properties and known ander the same 
mine of Jaborandi are in use m South America With regard 
to its physiological action, Mr Martindale contributes some inte¬ 
resting note* in the Pharmaceutical Journal for Jon 16 

The Journal of the Society of Arts quotes *n article from the 
Journal etc la Socikl cT Horticulture on tndiaiubber producing 
plants. This paper is a rlsum 1 of well known facts resting to 
these valuable plants, the only point of interest being in counec- 
t'oa with the Central American Caoutchouc Tree, Castilloa 
etaitka, Cerv, which, wc are told, In the district of St John, in 
Nicaragua, famishes employment to from 600 to 800 persons, in 
drawing off the juke In the neighbourhood of Panama about 
2,000 persons art so employed. 

Some official correspondence relating to the conservation of 
the Government forests in Ceylon ha* been published in Colombo, 


from which we learn that a good deal of Satin Wood (Chlortxy- 
Ion svncltma), Calamander (Dtospyros quanta), and Ebony 
(Dtospyros cbenum), exists in the forests, and that the system of 
felling trees by the natives for firewood and other uses, though 
illegal, is still canted on to some extent, many of the natives 
being quite ignorant of forest reservation, white others are such 
adepts at stealing that the forest officers ore not sufficiently 
numerous to prevent It 

Col. Playfair, the Consul General' of Algeria, reporta that 
the cultivation of the vine in that country is becoming yearly of 
greater importance, the advance in the prices of wine in Franco 
having given a greater impetus to its cultivation in Algeria. The 
Sahel, which comprises an are* of 125,000 acre*, is specially 
suited to the vine culture, and it is anticipated that this space 
will some day be nearly covered with the plant At the time of 
writing the report, Consul Playfair says, the Phylloxera had not 
reached Algeria, and the importation of vine-cuttings from any 
part of Europe was rigorously prohibited 

Mr. J M Wilson, of Rugby, writes (Jan. 29), with reference 
to Antares — 

‘ The subjoined measures may interest the readers of the astro¬ 
nomical column u Nai URK, vol xb p 249 I will measure it 
again soon — 

Position Distance. Date. 

268 7 3 46 73 42 

The additions to the Zoological Society’s Gardens during 
the past week include a Clouded Tiger (Felts meurtedts) from 
Burmah, purchased , an Azare s Fox (Canu anara ) from South 
America, presented by Mr J Williamson, a Common Para 
daxure ( Paradoxurm typus), a Bonnet Monkey (Afacacm radi 
aim), and a Macaque Monkey (M cynomolgus), all from Indio, 
presented by Mr D D Abbott^ Miss S Melley, and Mr F. 
G Lane respectively 


DEI PRMINATION OF THE VELOCITY OF 
LIGH 1 AND 01 THE SUN'S PARALLAX * 

T IIAD the honour to submit to the Academy various improve- 
x ments relating to the method devised in 1840 by M Fixeau 
for the direct determination of the velocity of light These 
improvements, tried upon a moderate distance (10,310 metres 
between the Ecole Polvtechnique and Moot VaMnen, V - 
298,500 kilometres, probable error below coi), entirely suc¬ 
ceeded, and permitted me to affirm that the improved method 
was capable of giving results of great precision under the condi¬ 
tions of operating at a greater and better datermioed 
and employing more powerful apparatus 

The preparations of the expedition for observing the Transit 
of Venn* drew the attention of astronomers to the ntility of a 
precise determination of the velocity of light, for this velocity 
combined with certain astronomical constant* allows the calcula¬ 
tion of the sun * parallax, of which the direct observation de¬ 
mands such laborious voyages and the devotion of many astro¬ 
nomers. Thus, at the suggestion of M Le Verrier, director of 
the Pons Observatory, andof M Fixeau, member of the Council, 
the Council of the Observatory decided at the commencement of 
1874 that a determination of the velocity of light should he 
undertaken without neglecting anything that could give to the 
ops ration all the desirable precision. 

The Council did me the honour of confiding to me this im¬ 
portant operation Much honoured by and very happy at this 
decision, I should nevertheless hare hesitated to accept so grave a 
responsibility had I not been strongly encouraged Ire M Fixeeu, 
who has not cessed during the whole duration of the labour to 
offer me the most liberal and precious advice. 

After a searching examination of various station* I ad opted 
the Observatory ami the tower of Montlhiry, distant about** 
kilometres. I was guided in this choice by the consideration 

‘Twukted from a paper read by M A. Cornu brfor* Uw Farts Asodsoty 
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that the value of the distance of these two points U beyond the 
pale of all discussion In (act, their position has been deter¬ 
mined or verified by the most eminent observers, especially on 
the occasion of great geodesic works and of the measure of the 
velocity of sound undertaken by the Academy in the last century, 
at the time of the mendian operations, of the determination of 
the metre, of the map of France, and of the new measure of the 
velocity of sound made by the Bureau des Longitudes. These 
two stations are thus in a manner classic, and are bound up with 
the most glorious memories in the history of French science 
The experiment was installed in conditions worthy of the im¬ 
portance of the problem to be solved The emission telescope 
has not less than 8 85 metres focal distance, and o 37 m, aper 
tore. The mechanism of the toothed wheel permits a velocity 
of the latter exceeding 1,600 revolutions per second , the clirono 
graph and electric recorder ensure the measurement of time to 
tne thousandth of a second M Brdguet, to whom the conitruc 
bon of these pieces of mechanism had been confided, has brought 
to bear upon their execution that devoted co-operation which he 
has always given to all the operations with which hit name is 


All the apparatus is firmly fixed on the superior terrace of the 
Observatory , an clcetnc communication, establishing the corre 
spondenca of the chronogram h with the beatings of the pendulum 
of the mendian chamber, fixei the un t of time with the greatest 
precision. At the opposite station, on the summit of the Mont 
Ibdry tower, there is but a reflecting collimator, of which the 
objective is o 15 m in aperture and a m focal distance, it is 
surrounded by a large cast iron 1 ipe, fixed into the wall, in order 
to secure it from the cunosity of visitors 

The description of the apparatus and of the method of oliserva 
hon will form the subjects of a detailed memoir I will only 
recall now the principle of the method A beam of light is sent 
ocrosa the teeth of the moving wheel, which beam is reflected 
from the opposite station. Ihe luminous point which results 
from the return of the rays appears fixed, notwithstanding the 
interruptions of the beam, owing to the persistence of the impres 
110ns upon the retina. The exper ment consists in ascertaining 
tlie velocity of the toothed wheel, which extinguishes this 
luminous echo Extinction occurs when, in the time necessary for 
the light to traverse double the distance of the stations, the wheel 
has substituted a tooth for the utten il between two teeth which 
permitted the passage of the light at starting, so that the extim. 
lion of the order n corresponds to the pa»aage of 3 n — I term 
teeth during this short BJ ace of time The law of the motion of 
the mechanism which moves the toothed wheel inscribes itself on 
a smoked cylinder, and the observer, by an electric signal, 
records the precise moment when the necessary velocity is 

The observations are thus preserved as tracings, which I have 
the honour to submit to the inspection of the Academy 
The following is a summary of the results obtained from 504 
experiments, which 1 have sought to vary by diversity of wheels, 
by the number and form of the teeth, as well as by the raagm 
tude and directum of the rotation. These results represent the 
Velocity of light in air expressed in kilometres per second of 
mean time, they are arranged according to the order * of the 
extraction which determined them, the number accompanying 
them represents their r lahve weights, that is, the product of 
the number of observations into the factor 2 n - * 

*= 4 *=5 *»=« - - 

V 300,130 300,530 300,750 300,820 299,940 

*X(a*~i) 15X7 33X9 aoxu 10X13 7XiS 

n»9 *=10 m 11 n~iz n = 13 

V 300,550 300,640 300,350 300,500 300,340 

*X( 3*-0 94X17 69X19 7 * X 21 3 X *3 4X25 

*=14 it -15 ««16 «=I7 »=<8 

V 300,350 300,290 300,620 300,000 300,150 

*X(w»-i) 9X27 65X29 4x31 22X 33 35X3S 

V 259,550 „ 300,060 

6X37 .. 36X41 


*X(2«-l) 


The agreement of these numbers is as close os can be desired 
fat experiments of such difficulty, and which the least undulation 
of the atmosphere can hinder} it is true that I always awaited a 
parity and exceptional calmness of the atmosphere to make 
these measurements, my patience being thereat much tried, but 
owing to this precaution the senes have always been very regular 
It is necessary to add, that in no case can atmospheric disturb¬ 


ances be the cause ot systematic errors, for their occurrence is 
always fortuitous, and on the mean of a large number of observa¬ 
tions their influence is ml 

le experiments were made at night by means of the Drum* 
i light, with the exception of the senes of the fifteenth 
- r, which, by an exceptionally favourable meteorological cir¬ 
cumstance, were able to be performed by day with sunlight. 
Notwithstanding the difference in the nature of the luminous 
source, the result does not deviate from the mean. 

The mean of all these values, having regard to the importance 
of each croup is equal to 300 330, which, multiplied bv the 
mean refractive index of air (1x1003), gives as definite result the 
velocity of light in vacuo, V = 300,400 kilometres per second of 
time, * with a probable error below one thousandth in rela- 
_ alue 

from this the *olar parallax is deduced in two different 


1 hrom tie eguatton of In, hi —It is thus that was designated 
m the last century the time 9 which the sun’s light takes to tra 
verse the mean radius A' of the terrestrial orbit. The reduction 
of more than a thousand eclipses of Jupiter s satellites gave 
IJelambre 9 = 473 2 mean seconds. Calling « the parallax of 
the sun and p the equatorial radius of the earth (p = 6378 233 
km ), we have obviously R — V9, p => A tang r, whence tang • =• 

and. ,8T 878 

2 l roiu the aberration of light. —Bradley, who discovered this 
phenomenon, found for the annual serm-clongauon a of an ideal 
star situated at the pole of the ecliptic (elongation due to the 
composition of the mean velocity u of the earth 111 its orbit with 
the velocity of light V) the value a — 20" 25 Accordingto 
W Struve this numlier ought t > be increased to 20" 445 The 
e (nation of condition designating by T the duration In mean 
seconds of the sidereal year ( l 365 26 x 86400), will be — 

tang. “ - 2 * A - 2w P 
K P VI V / tang« 

whence 

tang.- 

“ V 7 tang a 

By substituting!! - 20" 25 we deduce t ~ 8" 88 r, with 20 445 
we get 8" 797 The agreement of the two methods is complete 
if we adoj t Bradley s number 

I will recall the fact that Foucault had, by the method of a 
revolving mirror, found for the velocity of light the number 
298,000 kin , but with an indeterminate approximation, mid by 
combining this value with Struve’s conitanl he concluded 8* 86 
to be the value of the solar parallax. 

The study of the planetary perturbations leads to a value for 
the solar parallax which still further increases the interest of this 
agreement 1 will specially cite the profound study of the per 
turbations of the motions of Venus and Mars made by M Le 
Venier, and which has led to the following numbers < = 
8” 853 by the consideration of the latitudes of Venus at the 
moments of the transits of 1761 and 1769, # = 8" 859 by the 
discussion of the meridian observations of Venus in an interval 
of 106 years, finally, « = 8" 866 deduced from the occultation of 
if Aquaru, observed by Richer, Picard, and Raimer on the 1st 
of October, 1673 , the mean of these values gives 8" 86 

To summarise, the methods which serve in astronomy to 
determine the parallax of the sun can ba classed into three 
groups 

1 Physical methods, founded on the observation ot an optical 
phenomenon , they comprise the observation of the eclipses ol 
Jupiter s satellites, or the aberration of the fixed stars, combined 
with the value for the velooity of hght deduced without the in¬ 
tervention of other astronomical phenomena, the present work 
permits us to profit by the observations which are the basts of 
the method s the results are, • =» 8" 88, 8* 88, 8"-So. Mean. 
8'85. 

3 Analytical methods, which depend on the comparison of 
astronomical observations with theoretical laws founded on the 
principle of universal gravitation 1 they give, as we have just 
seen, values near 

3 Purdy geometrical methods, depending on the parallactic 
_i-*- -r cl —1— - T tha earth the oppositions of 


displacements of the planets n 
Man furnished, in 1862, « =» 1 

across the sun is the phenoir__ .. 

method can attain the greatest precision. 

* Ths velocity in XngSsh milts per mean second wi 
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Thai we we whet interest there is for astronomy to determine 
the parallax of the son by three independent methods , I trust 
that the experiments that I hare the honour to submit to the 
Academy will justify, by their precision, the theoretical im¬ 
portance of the physical method. R. M 


ON THE MUSCULAR MECHANICAL WORK 
DONE BEFORE EXHAUSTION* 

II 

fk NE of the principal sources of error in the senes of experiments 
before discussed, was the fatigue canted by the downward- 
plunging weight To el minate this, the apparatus shown in 
vertical section in Figs 1 and a was constructed. The shelf a, 
armed with a plate of car spring caoutchouc, serves as a support 
for the weight This shelf U fastened by the iron bands, /, and 
a vertical backpiece B, to the slide, u, being further supported 
by a crosspiece. By suitable blocks, a the slide may be raised 
to any desired height, which height Is read off on a scale marked 
on the apright pieces, A 1 is 1 support for the arm during the 
Interval of rest and it can he adjusted to any desired height , 
rritt wire, from which a small cord, b, passes horizontally to the 
wall of the room. By some modifications this cord can also be 
made movable, which will become necessary when 1 come to 
investigate the influence of elevation of the arm, upon the work 
done The weight Is a bucket of shot, provided with a stiff 
bail and a wooden handle, so that for any position of the arm 
while lifting the weight, the line passing through the centre of 
the hand and the centre of gravity of the weight ia a vertical 
Placing the bucket upon the shelf 0, the experimenter stands to 



Fie » Ftc • 


the ngbt of the apparatus (as in Fig a) and lifts the weight 
until nls knuckles touch the cord b The Instant of beginning 
and close of this interval o( work is marked by the sharp dick 
of a metronome, the time of whose beat is / At the instant 
when the knuckles touch the string, the weight is grasped by an 
assistant, + and by him lowered to the shelf a, the arm of the 
experimenter being entirely relaxed, and resting upon the still 
bail of the bucket and the support / $ This is continued until 
the arm becomes unable to lift the weight to the required height 
The determination of the number of lifts should tuvtr be made by 
the experimenter, who should furthermore try to lose aU estimate 


-roof the strength, the aim was exhausted on each day „ 

experiment, by a constant weight <5*0 kilos.) lifted through a 
height A m o 70 metres in a time r ■ 1 1$ sec. The values of 




n were all redaced to the mean strength, os shown by the con¬ 
stant experiment 

In the series here given, w was variable, A «• 070 metres, and 
r = 1 25 sec., the interval of rest being equal to the interval of 
work The mean value of * for the constant experiment for 
the weights w 3*0, 3 5, 40, &c.—7 5, in all too experiments, 
is 35 79 Taking these values, r, as the measure of the strength, 
and assuming that the work done with any weight at different 
times is proportional to the strength,* and we have—calling 
ti the number of lifts before exhaustion, and m the number 
reduced to the basis of the mean constant (35 79)— 

M79 


from which we have the following values ot », which hereafter 
we shall call n (obs.) Each of these values is a mean of ten 
independent determinations. 



The determination of n for ni =■ 7 5 and 8-0 was consciously 
bad, as the arm was unable to manage such weights at such a 



Fro 3. 



The value of a can be determined directly by means of a 
spring.balance. Exhaust the arm thoroughly, then grasp the 
hook of the spnng balance, the dial of which should be turned 
from the face of the experimenter, the reading bring done by aa 
assistant After several minutes the muscles tire, and the prac¬ 
tised experimenter can then gradually relax them My Un¬ 
trained muscles, when thus Wed, act involuntarily, and prods* 

Tha problem tf maxima, ratoefcy attabaM* with diftnra n 
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molts cannot be obtained. The mean of ten deteminatlona 
gave, fee my right arm, « - 1 50 kgr The mean of twenty 
determinations likewise cave • ■■ t <0 kgr, with a probable 
error of o*oi kgr Calculating from (6) the values of W for the 
different values of w, and co-ordinating these two quantities, and 
it is plain that the function is hyperbolic. It was found that W 
did not vary inversely as (tt*+ a), or as any power of this quantity * 
The equation 

(w + *)A»« ~ (7) 

was then assumed, when c end v xre'oocstants to be determined. 
From this we readily have 

log.(w+l5) + log«~-t - flog. w, 
which is ol the form 

ym k—VX, 

where y and x can be calculated from the observations. Co 
ordinatlng these value* of y and -r, and the curve is found to be 
linear, and we find r, as the change in y for each unit of change 
In x, to be *"007 Hence Eq (7) becomes 

(to + a) A n = -^j- (8) 

Calculating now the values of a and c by the method of least 
squares, we find c — 4361 and a *=> I 52 The difference be¬ 
tween « (calc) and a (obs.) is only 1 3 per cent of «(ob» ) Solving 

! 8) for m, and substituting the proper values, and we have n 
calc.), as given in Table If dn is the difference in per cent of 
» (obs ) Column / is the probable error of « (obs.1, also in per 
cent The comparison between n (calc) and m (obs) is shown 
graphically in Fig 3, the observations being represented by the 

Soon after arriving at Eq (8), Prof Haughton s book came to 
hand, containing his reduction resulting in Eq (5) As already 
shown, this equation does not represent my laicr snd more nccu 
rate observations. In order to test the matter still further, ex 
penmentoliy, the following experiments were made — 

I I lifted my right arm from a vertical to a horizontal (A - 
o 71 cm ) the experiments being conducted exactly as m the case 
o( those given in Table II The arm was lifted s oco times 
without feeling any appreciable exhaustion According to (5), 
wheq to =. o, com) lete exhaustion should occur when tt = 1,000. 
According to (8) it should occur when » — oc 

3. A weight, w - o 5 kgr , was lifted in the same manner, 
and the arm allowed to drop with the weight during the inter¬ 
val of rest, as m case of my earlier experiments. It was thus 
lifted 1,500 limes with very little exhaustion. According to (5) 
complete exhaustion should occur when n = 40a According 
to (8) M should be ia.ooo. This would make the total time of 
exhaustion 8 hours and 20 minutes. The total mechanical work 
would be 16,800 kgr metres. The daily labour of a working 
man is about 100,000 kgr metres. From estimates based upon 
this fact, and from the slight fatigue felt in the second expert 
nvent, I am convinced that my arm, at its mean strength, could 
work for 8} hours at the above rate, if the experiment were con 
ducted as described above, care being taken to eliminate the 
fatigue caused by standing on the feet, &c. It would, how 
ever, be a highly dangerous experiment 
It will be remembered that each value 01 « (obs.) in Table II 
1*4 n tan of ten independent determinations. It occurred to me 
to coordinate the originally observed values of n with the daily 
determination of strength c The result was most instructive 
pyh value of v> gave a curve which is really parabolic, but 
which—since one of these curves (to «= $-0) was taken as a unit 
in which to represent the others—appeared here as a straight line, 
or very nearly so, with exception of those which had been before 
rejected in calculating the constants. The reason for the great 
value of n for to - 2 5 (Table II) isthua apparent. 

This at once opened up a new field—the relation of strength 
to work. In the investigations here the strength is de¬ 
termined by a spring balance, so arranged that tee arm is 
held horizontally and the strain exerted upwards. Calling t the 
reading of the dynanometer, and the strength is (w + a) f Co¬ 
ordinating, for the different weights used in Table II, the 
strength with the work done before exhaustion, and we have for 
each value of 10 a curve which it apparently parabolic, intersect- 

• Ths equation (w + 


log the axis of abscLae (strength) at a point just inside the 
point where r + ««no+« # Asm diminishes, the curves in 
crease in steepness with great rapidity Eq (8) shows the relation 
between the points on each of these curves, which correspond to 
my mean strength. 

This opens up a way of estimating the statical work ol a 
muscle, a problem which has been in view from the outset We 
will take as the unit of statical work, the kilogram-stcend, or the 
work done by a muscle in sustaining for one second a attain of 
one kilo exerted at right angles to Its line of contraction. If 
now the tame weights be used in exhausting the horizontally 
outstretched arm, we shall have by co-ordinating the work (in 
kgr sec.) with the strength, a system oi curves as hi the case of 
dynamical work Accurate values of the constants for these 
curve* have not yet been obtained, and we therefore will net 
ditems them further here For each weight, co-ordinate the 
dynamical with the statical work, and It la readily aeen that the 
relation between them can be made out, so that-given the total 
energy of a muscle in kgr -see. with any weight, anu we can ealeu 
late the dynamical work in kgr-metres which thissame muscle could 
do with this same weight. I intend to determine as accurately as 
possible the values of the constants in the cases heretofore dis¬ 
cussed in these papers, I shall also thus investigate the effect of 
variation of the angle of elevation of the arm on the dynamical 
and statical work, including the case of statical work where the 
angle of elevation is zero alto the dynamical work, where the 
strain on the muscles ia continuous, and (1) where the strain on 
the muscles (a weight) is constant, and the velocity of motion 
uniformly varied , (2) where the velocity is corstant, and the 
weight uniformly varied , and (3) where both weight and velocity 
arc constant Making in this latter case, v » 0, and we have ths 
case of statical work The apparatus necessary for this inves¬ 
tigation has been already devised Fkamk E Nihixx 


SCIENTIFIC SERIALS 

Ztiischnft der Otstcrreickischcn C-tulhchaft filr Mdtorologu, 
Dec. 15 —To this number Dr Pnmlel contributes an aitide on 
lines of cirrus as a means of foretelling storms Storm signals 
he presumes to be inadequate for warning sailors of an appioach 
ing gale lie has compared during last year the indications of 
Cirrous streaks with the weather shown by the cfastta to be pre 
valent on each day when hit observations were made > rom all 
the instances in which the streaks were well developed, he 
comes to the conclusion that the currents of the upper air do 
not follow the law of Buys Ballot, that is, that in the region of 
cirrus the air has neither a cyclonic nor anticyclonlc movement, 
but streams from the point of highest pressure in the area of 
high pressure to the point of lowest pressure in the area of low 
piessure —Herr Kojpen, having remarked the tendency of 
cyclones to follow closely upon one another, gives a table for 
Ni rthem Russia of the inteivals which most commonly separate 
them Of 107 cyclones, occupying 303 days in the territory 
33 per cent came in lrss than twenty four bouts after their pre 
decessors ( J2 per cent after an interval of one day, 19 per cent 
after two or three days > 19 per cent after four, five, or six days 
and 18 per cent alter seven, eight, nine, or ten days.—The 
observations of MM Fautrot and Sartiaux, by which it appeared 
that more rain fell with n than without the forest of Halatte, arc 
objected toon account of the disturbing influence of wind, which 
blows lets stongly at the one position, six metres above tree-toj s, 
than at the other, fifteen metres above the plain. 

Utah Jstituto Lombardo Rendlconti 1 vol vil fate fan, xL— 
The first paper is On variations in the temperature ol Milan, by 
Giovanni Celorla. Meteorological observations were commenced 
at the Observatory of Brers m 1763, and bare befn cairied on 
without intermission, and show regular and irregular variations 
The maximum temperature follows the culmination of the sun 
and shows sn oscillation In time oi seventy minutes, being at 
2h 4m. in January sad at ah 14m. in July The minimum 
temperature in summer is eight minutes before the rising of the 
sun, and in winter forty nine minutes before sunrise This varia 
tion la las* at Milan than elsewhere The author follow* Dbve 
in dividing the year into seventy three periods of five days each. 
There are two periods of medium temperatme in the yean April 
15 and 16, and October 18; 179 days are colder and 186 hotter 
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than the*#. May shows no regular retrogression of temperature, 
u in northern countries, though It U more variable than other 
month*, and there ii no Martinmai iu miner in autumn , thus con* 
firming the doctrine that the Alps divide Europe Into two meteor¬ 
ological region*. There are also variations coincident with the 
periods of sunspots. Thus, from 1763 to 1768, from lot* to 
1817, from 1839 to 1838, irom 1855 to 1858, the annual tempe- 
Talurc was lower than the average, while from 1769 to 177a, 
from 1778 to 1781, from 1790 to 1794, from 1796 to 1798, from 
1824 to 1828, from 1861 to 1872, excluding the years 1864 and 
1871, the temperature was constantly higher —The next paper is 
by Prof Gaetano Cantoni, On the direct assimilatlrn of nitrogen 
Irom the atmosphere. Having compared the production of com 
and clovers, the author concludes that the Legummosw can 
absorb nitrogen Irom the air, but that Gramma, have not this 
power —Prof Tullio Brugnatelh and Dr Pelloggio publish the 
results of their examination of the mineral water of Monte 
Al eo. It is sulphurous, and will keep for months in sealed 
bottles, but ultimately develop Cryptococcus brumes. Its tcm 
{craturc is 13“ C , it smells like a saturate 1 solution of sulphuric 
acid, but is not unpalatal le. A litre gives a solid residue of 
3 96 grains, chiefly formed of chloride of sodium tnd sulphates 
ol magnesia and lime—Prof I^opoldo Mnggi contributes a 
note On the distinctions introduced in spontaneous generation, f 
and delmes clearly and a lopls the terms agema, necrogcnla t 
and xenogema, introduced by Milne Ldwards, an 1 suggests lha‘ 
agenia may be divided into inorganic ai d organic agema. A 1 
the rending of this paper, Prot Sangolli remarked that 1c 
found long Bacteria and Micrococcus in nn ulceration in the 
throat, and the same organisms in a diseased stomach — I he 
next paper is by l’rof Achtlle de Giovanni Clinical and ana 
tomical observations concerning the pathology ol the sympathetic 
system , in which his researches respecting the infiltration of the 
Intercostal ganglia are continue 1 In a lonncr papier he attributed 
the infiltration to the growth of numerous adventitious vessels, 
but in a section of a ganglion hardened in a solution of bichro 
mate of potash the presence of a very fine connective tissue is 
cosily seen to accompany the nerve tubes and involve the 
ganglia, and in this he believe-s some deposits to take place 
—The last paper in J art xt is by Prof Sayno, On a machine for I 
drawing spiral*, which he figures J 


SOCIETIES AND ACADEMIES 

London 

Royal 8ociety, Jan. 2t —On the anatomy of the connective 
tissues, by (j 1 hin, M D 

Transparent animal tissues, when sealed up fresh in aqueous 
humour or blood serum, by running Brunswick black round the 
edge of the cover glass, undergoes a series of slow changes, by 
which, mostly within a period of two to five days, ana umical 
elements otherwise invisible become distinct 1 he paper is 
chiefly a record of observations made by tins method The 
author describes the results of its employment in the case of 
sections of the cornea, in which the stellate branched cells are 
seen, after about twenty fourhours, to consist of masses of proto¬ 
plasm, sharply defined lie has also similarly examined ten 
don neurilemma, fibrillary tissue, nerve Imndles, and muscnlar 
fibre, and a m pa red the results with those arrived at by other 
meth ods of treatment 

Jan. 28. —On the atmospheric lines of the solar spectrum, 
illustrated by a map drawn on the same scale as that adopted by 
KirchhofT, by J II N Hennessey, b R A.S Communicated 
by 1 rof Stokes, Sec. K.S 

The spectroscopic observations described in this paper were 
made with instruments belonging to the Royal Society, and in 
accordance with certain suggestions which hail been made to the 
author by a committee appointed in consequence of a letter of 
his to Sir Ldward Sabine, president, dated 13th bebruary, 1866 
In view of hi* residence at a considerable height above the sea- 
level, and of the exceedingly dear atmosphere prevailing at 
some periods of the year, it was suggested that the locality was 
peculiarly favourable for a determination of the lines of the 
solar spectrum due to atmospheric absorption, and that for 
this purpose the solar spectrum when the sun was high should 
be computed with the spectrum at sunset, and any additional 
lines which might appear in the latter case should be noted with 
retrace to Khnhhor* map. 

Accordingly the author set to work with the spectroscope 


first supplied to him, and in the autumns of 1868 and 1869 
mapped the differences in question from the extreme red to D 
These results appeared m the “ Proceedings of the Royal 
Society" for June 16, 1870, and the map of the spectra, sun 
high and sun low, of the region in question forms Plate I of the 
nineteenth volume. 

The instrument first supplied to the author was found in 
practice to he of insufficient power to permit of ready identifica¬ 
tion of the lines seen in the spectrum of the sun when high with 
those represented in KirchhofTs map j and a new spectroscope 
of greater power was supplied to him, which reached him at 
the end of the year 1871 Observations for a continuation of 
his map had tn the mean time been takpn with the old instru¬ 
ment in the Rutumns of l87oand 1871, and the spectrum mapped 
from D to F, in continuation of the former map But the new 
instrument proved so superior to the old, that the author deter¬ 
mined to map the whole spectrum alresh from observations made 
with it, using the former map* merely a* skeleton forms. The 
observations with the new instiument were earned on in the 
nutumna of 1872 and 1873, and the map now presented is the 
result 

Observations were also mode to ascertain whether any of the 
lines which came out when the sun is low, especially those 
which are also seen, but narrower and less conspicuous, when 
the sun is high, could be due, wot to sUciflc atmosp henc ab- 
sorptmn, but to the general weaken ng 01 the light, causing 
parts of the apeitrum already weakened ly s lar absorption to 
appear dark when a iftHerat weakening ot the light was super- 
111 luccd, thi uJi they had appeared bright when the light waa 
strong I or this purpose the sjicetrum of the sun when high, 
as seen in the usual way, was compared with the spectrum 
when the intensity was arliiicnlly reduced in various ways. The 
best comparison was obtained by taking advantage of a natural 
phenomenon At M ussoone, laic m the autumn, a haze, visible 
at sunset, extends over the low country, and grows day by day 
IB height, till It causes the sun virtually to set in haze while 
still 3 0 or more above the hiri/on, whereas in the dear season 
it is visible till it attains a depression of ii° The result of 
the comparison was, that none of the additional lines were dis¬ 
covered to have any other origin than selective atmospheric 
absorption 

Royal Horticultural Society, Jan 20—Scientific Com¬ 
mittee —Dr J D Htx ker, C B , i’ren R S , in the chair —1 be 
Rev M J Berkeley exh bittd specimens of vine stems with lnrge 
burr like excrescences which he suggestid might be due to the 
attacks of a fungus like Lxoban hum —Mr Worthington Smith 
exhibited a drawing of the microscopical appearance of the 
swellings on cucumber roots, confirming the accuracy of the 
observation long since made by the Rev M J Berkeley, which 
connected these swellings with the presence of nenratoid worms 
—probably an undescribe 1 species of l)Ienchus —Prof Thiselton 
Dyer called attention to a communication made to the Lnto 
mological Society by I roC Ford, in which there was evidence 
to show that the Phylloxera had been introduced into vineries 
belonging to liaron Rothschild in the commune of Pregny, in 
the canton of Geneva, from England The Phylloxera was dis¬ 
covered in Fngland in 1863 by I rof \\ estwood —Pro! Thiselton 
Dyer also called allenticn to the statement in the Daily Neat 
(Jan 19), that the Imperial Chancellor bad introduced at the 
sitting of the Federal Council at Berlin on Jan. 18, an ordinance 
“ prohibiting the importation of potatoes and the refuse and pack¬ 
ing materials of potatoes Irom the United States,” the object being 
to prevent the Colorado beetle from being imported into Germany 
It was stated that the biiglsh Government had refused to pro 
hibit the entry of American potatoes, on the ground that "it. 
does not appear that the eggs or lame of the beetle have been 
or are deposited in the tuber of the potato.” Mr Andrew 
Murray described from his own observation the ravages effected 
by the beetle in Canada. Mr McLachlan remarked that the 
beetle seems to have first spread from Mexico —Prof Thiselton 
Dyer stated with reference to the fruiting of I/iiuetu nua~ 
iiiunsu —which had been said on the authority of Dr Cleghom 
not to take place even in Indus—that npe capsules had been ob¬ 
tained after artificial fertilisation at Mauldslie Castle, Carluke, 
NB.,10 1871 and 1872. and plants raised from the seeds.—Dr. 
Masters exhibited spec!mens from Mr Corderoy, of Dldcot, of 
mistletoe on 

General Meeting—Mr W A. Lindsay In the chair—The 
Rev M J Berkeley commented on the objects exhibited.—Mr. 
Boll showed a fine collection of Cycadaceous plants.—Mr. 
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Pate Ml specimens of Apnagtton dufachjnm, flowered m the 
open sir at Tooting, in n pond (applied by a spring, the tempera 
tore of which never fell below freesing point 
.Anthropological Institute, Jan 26 —Prof Busk, FRS, 
president, in the chair —Anniversary meeting —In the Report for 
1874, the Council stated that the Institntehsd been enabled through 
the liberality of it* members to pay off the debt which had to long 
burdened it, and that one of the immediate advantages anting from 
its improved position would be the morejegular Issue of its ’Jour¬ 
nal, which in future would contain varied anthropological news 
and notices In addition to its usual proceedings.—In hit address, 
on his retiring from the presidency, Prof Busk gave a summary 
of the chief works and memoirs on the many branches of anthro¬ 
pology that had appeared during the past year, especially refer 
ring to the labours o( Prof Owen, M Mortillet, Dr P Broca, 
Dr A R Meyer, Madame Royer, &c. , and in conclusion, he 
drew attention to the comprehensive range of subjects contained 
in the proceedings of the Institute, and to the professed aim of 
the Council to exclude no subject that could possibly be em 
braced under the general term ot Anthropology 1 he ofheers and 
Council to serve for 1875 were elected as rollons — President, 
CoL A Lane Fox, F b A Vice Presidents Prof (jeorge 
Bask, F R.S John Evans, F R S , A W V ranks, FRS, 
Francis Galton, F R.S , George Hants, F S A , Sir John Lub¬ 
bock, Bart.,F R S Directors 1 F W Brabrook, FS A , 1 W 
Rndler, F G S Trcaaurer, Rev Dunbir 1 Heath, M A 
Council J Beddoe, M D, FRS, W Bl-ickmore, II G 
Bohn, FUGS, Hyde Clarke, J Barnard Davis, MD.FRS, 
W Boyd Davkins, FRS, Robert Dunn, F R C S , David 
Forbes, F R.S , Sir Duncan Gibb, Bart., M D , Cha«. Harrison, 
FR.SL..J Park Harrison, MA, I’rof T McK Hughes 
F G b , T J Hutchinson, F R C 3 , Prof Huxley, I R.S , 
F G H Price, FRGS, J E Price, FSA, C R Des 
Ruffi&res, F R b L, Lord Arthur Russell, M 1 , Rt Hon J) 
H Stone, E. Burnet Tylor, I' R S 

Medical Microscopical Society, Jan 15 —Mr Jabex Hogg, 
the retiring president, In the chair —From the report of the com 
nultce it appeared that the aociety was in a flourishing condition, 
the number of member* being 135 The number of papers read 
during the past year was sixteen, besides several minor communi 
cations, all oi which were followed by brisk discussion Above 
IOO specimens were exhibited during the year, and eighteen pre 
sented to the society A present was also announced of a 
microscope for use In the exchange of specimens, a system which 
Is found to work well and offers great facilities for obtaining a 
large collection of good preparations. The treasurer s report 
showed a balance of 15 1 I0j The following officers were elec ed 
—President, Dr J f Payne Vice Presidents Mr JaUez Hogg, 
Mr W B. Kesteven, Mr II Tower, Dr U Pritchard Irea 
surer, Mr. T C White lion. Secretaries Mr C H (voiding 
Bird, Mr J W Groves. Committee —St Bartholomew s, 
Mr J A Omerod, Charing Crow, Dr M Bruce, St Georges, 
Mr. R. C Baber, Guy’s, Mr F Durham, King’s, Mr II S 
Atkinson t Loudon, Mr J Needham, St Mary s, Mr George 
Giles, Middlesex, Dr S Coupland , St Thomas, Dr W b 
Greenfield, University College, Mr h A Schafer, West 
minster, Dr W 11 Allchin , General Profession, Dr Foulerton. 
The retiring president then read an address. 

Dublin 

Royal Iriah Academy, Dec. 14.—William Stokes, IRS, 
president, in the chair —Dr S berguson, vice president, read a 
paper on further Ogham texts from Monataggart, County Cork 
—Mr. W Archer read a paper descriptive of the apotheaa and 
spores found by him in two species of Scytonema and two ol 
Smmflun, and one of Sttgonena, all of them specifically dif 
ferent from any of the few similar cases hitherto recorded — 
Mr R C Tichborne read a paper entitled "Laboratory Notes 
On the soluhon oi alloyi and meUls by acids , on fluorescence 
as a means of detecting adulteration on the printing inks of 
the (6th and 17th centuries.—Mr G R. Leeper read a paper on 
retro-peritoneal cavities in man. 

Manchester 

Literary and Philosophical Society, Dec. 29, 1874.—Mr 
E. W. Blarney, F R.S , vice-president, in the chair - On a case 
of reversed chemical action, by Mr James Bottomley, B Sc 
Having observed the solubility of iodine in a solution ot borax, 
an experiment was made to tee what the result of this solution 
would be, expecting to obtain a combination of soda with excess 


of add »7 84752 rm a. of borax were dtsrolved in about 350 
gime. of water The iodine was added at hazard, the quantity 
used being Marty seven grms. When assisted by heat, almost 
the whole of this quantity dissolved in the solution The solu- 
tion, which amounted to about aoo cc., had only a faint yellowish 
tint Being ret aside for some days, it deposited crystals which 
proved to be ordinary borax, for o 5932 grms. of the crystals lost 
by heating o 2773 grms. of water of crystallisation, corresponding 
to 40 75 percent, the theoretical quantity being 47 13. After 
removing the crystals the solution was still further evaporated in 
a retort As the evaporation proceeded, instead of the faint 
yellow tinge disappearing aa was anticipated, the colour of the 
solution begun to darken, finally becoming opaque owing to the 
quantity of free lodme In solution , vapours of iodine were also 
given off along with the steam That the iodine which had 
prcvioualy dissolved and chemically united with the soda when 
the solution was dilute, was displaced and eliminated in the froa 
condition when the mixture was past a certain degree of dilubor 
The explanation of thu reversal of chemical action is as follows. 
When iodic borate is diluted with water. Its constituents are to 
far dissociated that the iodine acts towards the soda in the same 
way as it would towards caustic soda, sodium iodide and sodium 
iodate being the result When, however, the solution Is con- 
rcentrated, the boracic acid, notwithstanding its feebly acid powe, 
is ahle to displace continuously and simultaneously small quan¬ 
tities of iodic and hydroidoic acid from combination with 
sodium, but these two aculs cannot coexist in the free state , by 
mutual reaction they give iodine and water 
Jan 12.—Mr R Angus Smith, FRS, vice president, in the 
chair —Oil the action ot rain to calm the sea, by Prof Osborne 
Reynolds, M A There appears to be a very general benef 
amongst sailors that rain tends to calm the sea, or, os I have often 
heard it expressed, that rain soon knocks down the sea. With¬ 
out at aching very much weight to this general impression, my 
object in this pajier is to p nnt out an effect of rain on falling 
into water which I believe has not been hitherto noticed, and 
which would ccrtninly tend to destroy any wave motion there 
might be 111 the water When a drop of ram falla on to water 
the Splash or rebound 1a visible enough, os are also the waves 
which diverge from the point of contact, but the effect caused 



by the drop under the surface is not apparent, because, the water 
being all of the same colour, there is nothing to show the inter¬ 
change of place which may be going on There is, however, a 
very considerable effect produced. If instead of a drop of ram 
we let fait a drop of coloured water, or, better still, if we colour 
the topmost layer of the water, this effect becomes apparent. 
We then see that each drop sends down one or more masses of 
coloured water in the form of vortex rings. 1 here rings descend 
with a gradually diminishing velocity and with increasing size to 
a distance ol several inches, generally aa much as eighteen, 
below tbe surface. Each drop sends in general more than one 
ring, but the first ring is much more definite and descends 
much quicker than those which follow It. If the surface of the 
water be not coloured this first ring Is hardly apparent, for it 
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appeals to contain vary Utile of tha water of the drop which 
c£uks it The actnal rise of theae ring* depend* on the rice 
and »pecd of the drops. TheyeteadUy mcrea*e a* they descend, 
and before they Wop they have generally attained a d ameter of 
from one to two inches, or even more. The cut on p 279 show* 
the effect which may be produced in a glut veuel It U not 
that the drop merely forces itaelf down under the surface, but in 
d yy flndjng cante* down with it a nail of water which when the 
ring it 1 inch in diameter would be an oblate spheroid having a 
larger axis of a inches and a leaier of about 14 inches. For it 
la well known that the vortex ring la merely the core of the 
moM of fluid which accompanies it, the shape of which Is much 
the as that whioh would be formed by winding string through 
and through a curiam ring until it was full It is probable that the 
momentum of these rings corresponds very nearly with that of 
the drops before Impact, so that when rain is (ailing on to water 
there is as much motion immediately beneath the surface as 
above It, only the drops, *0 to speak, are much larger and their 
motion la slower Besides the splash, therefore, and surface 
effect whifch the drop* produce, they cause the water at the sur. 
face rapidly to change placet with that at tome distance below 
Such a transposition of water from one plaoe to another mutt 
tend to destroy wave motion. This may be seen as follows 
Imagine a layer of water adjacent to the surface and a few inches 
tl tek to be flowing in any direction over the lower water which 
is to be supposed at rest Theeffect of a drop would be toknock 
some of the moving water mto that which is at rest, and a — 
responding quantity of water would have to rise up intc 
moving layer, to that the upper layer would lose its motioi 
communicating it to the water below Now when the Rurface 
of water it disturbed by waves, beside* the vertical motion the 
particles move backwards and forwards in a horizontal direct on 
and this motion diminishes a* we proceed downwards from the 
surface Therefore in this case the effect of nun-drops will be 
the same as in the case considered above namely to convey the 
motion which belongs to the water at the surface down mto the 
lower water where it has no effect *0 far as the waves arc con 
cemed, and hence the ram would diminish the motion at the sur 
face which Is essential to the continuance of the wnves and thus 
destroy the wave* —On the stone mining tools from Alderley 
Edge by Prof W Boyd Dawkins, IRS —Archaic iron 
m nrng tools from lead mine* near Caetlcton, by Mr Rooke 
Pennington, 

Paris 

Academy of Science*, Jan. 25 —M M F rimy m the chair 
—The following papers were raid —On the decrease of the 
upper Doubt ana the means to prevent it, by M H Ressl —On 
the effect produced by the appl cation of armatures on magnets, 
1 y M J Jamta — On the mineral substances contained in the juice 
ol beet and the potash extracted from It, by M E. Pel got —On 
the fertilisation of the genus Viola with special reference to Viola 
tncolor horteniu by M A Trdcul—On the phosphorescence of 
Marine Invcrtebrata, by M de Quatrefagc*.—M Dnubrce then 
read a letter received from H M Don Pedro, Emperor of Brazil, 
g v ng a description of an earthquake which took place on 
Oct 30 last in the province of St Paul.—The same gentleman 
tl en communicated a memoir by M J D Dana, on the Pseudo 
motphs of Serpentine and other minerals from the mine Tilly 
1 otter Putnam County State of New York.—Researches on 
albuminoid matter by M P SchUtzenberger —On the action of 
electrolytic oxygen on methyltc alcohol, by M. A Renard, 
experiments made in continuation of those described on Jan 11 
(see Nature, vol xl p. 24 0) The results were siro lar pro 
facing acetic add acetate of methyl and methyl sulphuric acid, 
ri e formation of acetic add from methylic alcohol is explained 
l y the r - 


CH, 


O + 2O 


211(0 + CO 
CH.CO ( 0 


utilised in photography, by MM. A Riche and C. Bardy The 
author* examined eight different flames, viz., the oxy-hydrogea 
light, Drummond s time light, sine burning in oxygen, the mag¬ 
nesium flames a current of n trie oxide gas burning in a globe 
containing bisulphide of carbon, a jet of nitric oxide gas on a test 
containing bisulphide of carbon a jet of oxygen on the same, 
and a jet of oxygen on a test containing sulphur The eight 
1 gbts showed their photographic power in the order mentioned, 

the last being eight time* as strong as tf~ *—■ ‘ “ - 

short mathematical notes, M D Lontm 


improvements of dynamo-electric machines.—A bote by 1C. 
Lecareux, on the treatment of cholera.—A memoir by M 
Aminos, 00 the direction of aerostats.—MM. Hemmerich, 
Bourquelot, Chaperon, Heyduck, and Robinson then made tome 
communications on Phylloxera. The Minister for Agriculture 
and Commerce has placed more funds at the disposal of the 
Academy for the Investigation of this subject—A letter was than 
read, dated Noumea Nov 4, 1874, from MM Aadrd and 
Angot, announcing thalr successful installation for tha obaerva 
tic® of the Transit of Venus.—The Minister for Foreign Affairs 
transmitted to the Academy documents received from tbs French 
Consul at Manilla, with reference to the same subject, and 
announcing the forwarding of ten photographic proofs taken 
during the transit —A letter on the same subject from M Hdraud, 
dated Saigon Dec. 18, giving a complete description of the obeer 
vntons and their results.—A letter from Mr J Norman Lockyer, 
describing the preparations for the expedition sent by the Royal 
Society of London to observe the total eclipse of the sun The 
observations will be mainly confined to the spectra *f the chro 
mosphere and the coronal atmosphere, with the principal 
view to determine the chemical constitution of the Utter —On 
elimination calculation of Sturms functions by determl 
Hants, by M Lemonnier —A note on the partition of numbers, 
by Mr GUisher —A note on the theory of surfaces, by M Hal 
phen —On a formula of transformation of elliptic functions, by 
M J Bnoschi —A note by M T Schloesing on atmospheric 
ammonia.—On the pretence of copper In the organism, by MM 
Bergeron and L H&te.—On the general phenomena of the em 
bryogeny of Nemcrtido, by M J Barroit. M de Quatrefages 
then made a few remarks on this paper —On the organs of touch 
In man, by M Jobert—On the invasion of grasshoppers in 
Algeria (April—August 1874) by M Brocard. —On the electro 
chemical resistance of aluminium when employed as a positive 
electrode of a voltameter, by M Ducretet —M Chapeias then 
gave an account of barometrical observations he made In Pans 
during the gale on Jan. 21 —M Mangot read a note on the 
causes of the rupture of axles, and generally of piece* of iron, that 
-. . , — vibrations. 
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HANCOCK'S “BIRDS OF NORTHUMBERLAND 
AND DURHAM * 

A Catalogue of the Birds of Northumberland ana Dur 
ham. By John Hancock (London Williams at d 
Norgate. Newcastlc-on-Tyne F andW Dodsworth, 

187+) 

A STATE of expectancy in which British omitho 
logists have for some years been living has at 
length been ended by the appearance of Mr John Han 
cock’s " Catalogue of the Birds of Northumberland and 
Durham/ which we lose no time in recommending to the 
notice of such of our readers as are interested m this 
brarch of natural history It will of course most recom 
mend itself to dwellers in those two counties, but it con 
tains besides much that concerns the lovers of birds 
everywhere in the British Islands, and its author has our 
wannest congratulations on the completion of his work 
in a form so inviting, while the Natural History Society 
of Northumberland, Durham, and Newcastle upon 
Tyne, and the venerable Tjneside Naturalists’ Field 
Club—at the joint expense of which it is produced— 
deserve our heartiest thanks for its publication 

Mr John Hancock has long been known to some who, 
though comparatively few in number, are perhaps best 
able to form an opinion, as one of the closest and most 
careful observers of birds and bird life m this country 
The circle of his admirers would have been indefinitely 
wider but for the reticence which his natural modesty has 
for years made him keep While others without a tithe of 
his knowledge have ostentatiously come forward as teach 
ers so as to acquire a character as “ celebrated ornitholo¬ 
gists ” out of all proportion to their ability, he has been 
content to look on, seldom obtruding on the public any 
of the results of his experience, and then perhaps only at 
the earnest solicitation of some particular friend. Yet 
this ornithological oracle of the North of England has 
never been hard to consult, and the number of those who, 
through information pnvatcly derived from him, have in 
a manner reaped the fruit of his continual observation— 
not always, we fear, with due acknowledgment on their 
part—is not inconsiderable It is, therefore, with great 
pleasure that we find he has at last summoned courage 
to speak for himself As a consequence of his diffidence, 
a good deal of what he has to tell us has oozed out 
through other channels, but there is more than sufficient 
novelty in the 200 and odd pages of this “ Catalogue ” 
amply to repay their study, and even when facts asccr 
tabled by him have been announced before, it is most 
satisfactory to have the record of them here stamped by 
his personal authority It will be news, we take it, to 
most people to learn that Mr Hancock was the first who 
recognised Bewick’s Swan as a distinct species ,* and 
we cannot but wonder that fort) five years and more have 
been allowed to elapse before this fact was made publicly 
known. Yet Mr Hancock shows not the least trace 
Of annoyance at the way in which his claims have 
been overlooked—his conduct in this respect being 
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in exemplary contrast to the selfish and utterly 
unphtlosophlcal squabbling as to “ priority " which 
so often disgraces the votaries of all sciences. To him 
it is enough that a discoiery was made, if important, so 
much the better, but, so long as knowledge has been 
extended, it matters nothing by whose means the end was 
attained. If we have not here a practical illustration of 
true scientific spirit, it will be difficult to meet with it 
anywhere 

We are therefore somewhat at a loss how to treat the 
work of a man so indifferent to what is called by the 
vulgar “ fame ” To pick out and here recount the various 
discoveries which, whether before announced or not, arc 
due to Mr Hancock, would be to set at nought the 
example given by hit preaching and practice The dis 
crimination of the Iceland and Greenland Falcons, a 
question that has agitated ornithologists both here and on 
the Continent in no common degree, was first settled by 
Mr Hancock in 1854. Yet to him the chief value of the 
discovery seems to be that it enables him to lay down the 
general law — 

“ Not only do all the noble or true falcons acquire their 
adult plumage in the first moult, but many of the ignoble 
species do so likewise, as the Honey Buzzard, the Goshawk, 
the Sparrow hawk, and the Harriers 1 his fact cannot be 
too strongly pressed on the attention of ornithologists, 
for it leads to a correct understanding of the variations of 
the plumage of the rakontda (P 10) 

This is no mere dutum, but the result of long continued 
observation, and well indeed would it be were writers, 
who have very recently attempted to deal with this sub 
ject, to learn as Mr Hancock has done, in Dame Nature’s 
simple school, instead of perpetuating error and confusion 
by grandly setting forth their unsound and arbitrary 
views on the “ first year’s,” “ second year s,” and “ third 
year’s ’ plumage of birds of prey 

The work before us is most strictly what its title pro¬ 
fesses, a “ Catalogue,” and does not pretend to give a 
complete history of the birds found in the two counties , 
in other words, to be a “ Fauna” of the class But it is 
a catalogue conceived in no narrow spirit, for the author, 
as the extract just given shows, is on occasion not averse 
to add remarks having a very general bearing To few 
of these will our space allow us to call attention, but we 
must especially notice the valuable “ Introduction,” where¬ 
in, after bnefl y touching upon former lists of the birds of 
the district, and comparing, not without some justifiable 
pride, its ornithological wealth (265 species) with that of 
Norfolk (280 or 290 species)—the richest county in this 
respect of the whole United Kingdom—Mr Hancock 
gives an admirable account of the physical features of 
Northumberland and Durham. Concise as it is, we cannot 
here reproduce it we must leave it to our readers, and 
only extract a few passages — 

“ Our extensive seaboard lies in the direct line of the 
annual migrations to and from the northern latitudes, and 
is well fitted to the requirements of many species of sea- 
fowL The coast in many parts u bold and rocky, but is 
agreeably varied with beautiful sandy beaches of vast 
extent, backed with wild hummocky ‘links,’ and not 
unfrequently with belts of bog and pools of sedgy water 
There is also no want of mnddy flats or estuaries, though 
these features are fast disappearing under the necessities 
of 

“ The northern and western portions of the counties are 
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wild and hilly The Cheviot range attain* an elevation 
of 2 658 feet, and this, along with that of Simonside, give* 
quite a sub-alptne character to this portion of the country 
In these uplands the Cagle and Peregrine Valcon for 
merly had their abode The western part of Durham 
is also wild, moory, and mountainous, but of less cleva 
tion These wild regions ire charactersed by vast tracts 
i of grass land, in some places line, in others coarse, 
boggy, and hummocky , and by extensive moors of heath, 
gorse, and bracken, with swamps, mosses, tarns, and 
lochs Numerous lively streams in peobly beds, and 
whimpering rills, diversified with little lippenng cascades, 
abound, some almost concealed under the scrubby 
foliage of their banks, others fully revealed and sparkling 
over their stony channels 

‘ The cultivated regions are in some places well wooded, 
and the fields arc mostly divided by thorn hedgerows, 
giving at once beauty to the landscape and shelter to the 
more delicate tribes of the Pnueres But such, particularly 
the warblers, find their haunts in our numerous wooded 
dells, or ‘ denes,’ which abound in both counties, and by 
the shrubby banks of our burns or streamlets. Here the 
hawthorn, the blackthorn, the wild rose, and bramble 
and undergrowths of all kinds, afford to these delicate 
songsters the shelter and seclusion they require These 
' denes,’ of which Castle Eden Dene is a fine example, are 
frequently well timbered, deep, and have a stream running 
through them 1 he principal rivers, the Tyne, the 
Coquet and the Weir, not to mention the bordering 
streams, the 1 weed and the Tees, run through derp wide 
valleys, with, in many parts, well wooded banks affording 
likewise favourite homes for many feathered tribes. Be 
sides such localities, there is no want of extensive woods 
dispersed throughout the counties, and well wooded park 
grounds. ( [bitrpdu ttOH, pp vu vm ) 

Some two or three localities on account of their ornt 
thological features obtain special ment on by Mr Han 
cock First of these is the well known cluster of the 
I arne Islands, where in a lun ted area no less than fifteen 
species of sea fowls brted We would willingly recall the 
recollections of our hrst visit, nearly a quarter of a century 
since, to that sea girt paradise, by transcribing Mr Han 
cocks description of its charms but the exigencies of 
space arc not to be overruled, and wc can only pay a 
tribute to the memory of the late Archdeacon Ihorpe, 
who for so many years, ere Bird Preservation Acts of 
Parliament were dreamt of, from proud Bimborough’s 
tower threw the tgis of protection over his feathered 
tenants on the distant Fames No such thoughtful 
guardian had Jarrow Slake or Dobham Shelf The 
encroachments of the engineer have almost destroyed 
the former as a statw guUtsnma mngis, and probably 
not a single Tecsmouth gunner has even a memory of 
the latter, though two hundred years since it entertained 
“ an infynite number of sea fowle which laye theyr Lgges 
hccre and there scattcnnglie in such sorte, that in Tyme 
of breedinge one can hardly sett his Toote so wary lye 
that he spoyle not many of theyr nests " Past also are 
the glories of another spot, though they continued much 
later Hear Mr Hancock — 

“ But no locality in the North of England had such In¬ 
terest for the naturalist as Prestwick Car The botanist, 
the entomologist, the conchologut, and the ornithologist, 
were all equally Interested in this one of nature’s most 
famous nurseries. Here the naturalists of the district had 
resorted for several generations to collect the objects of 
their respective studies It is an area depressed, as 

if by subsidence, of about 1,100 acres, and is of a rounded 
or subquadrangular form, about two miles in diameter; 


and the surrounding land is little elevated. The greater 
or central portion is (or rather was, for it is now all 
changed) composed of peat, more or less covered with a 
growth of ling and heather, and of boggy, hummocky, 
coarse grass land, this central portion was surrounded 
by a belt of good pasture land varied with gone or 
1 whin ’ Towards the north and west boundaries there 
was a chain of pools, the largest and most important of 
which was called the Black Pool, towards the south ex¬ 
tended another chain of pools, among which was the 
Moor spot Pool The Black Pool could not be less than 
a mile In length, and was of considerable width. There 
were three islands in it, two towards the east, and one 
towards the west end The drainage was through this 
sheet of water, from which there was a cut, or open ditch, 
to the River Pont, but the fall was so slight that the 
drainage was very incomplete, and the water flowed back¬ 
wards and forwards m accordance with the state of the 
river These pools were on a peaty bottom, in which the 
remains of numerous trees, chiefly Scotch fir and birch, 
stood erect, and firmly rooted They were not visible 
above the surface of the water, though in droughty seasons 
numbers of them were frequently exposed near the margins 
of the pools The trees were of no great sue, and in 
most instances the wood was m such a good state of 
preservation, and contained so much resin, that it was 
used by the neighbouring villagers for firewood.” (Pp 

This priceless nursery of plants and animals and deli 
cious recreation ground of naturalists was drained in 
18,7, and with its disappearance vanished many of its 
frequenters “The birds that congregated there have 
been dispersed, and several that had on account of their 
breeding in that place ranked as residents^have now 
become mere visitants " Its destruction, therefore, has 
not failed materially to affect the ornithology of the 
district Hence Mr Hancock 15 led to remark on the 
wholes lie extermination of 'ome species, and in one 
point at least, that of ihe birds of prey, what he says 
merits every attention - 

* This policy of the game preserver is of questionable 
utility in promoting the increase of game, nor docs it 
appear that much has been achieved in this respect, for, 
after some inquiry, I cannot ascertain that either par¬ 
tridges or grouse are more numerous than they were some 
years ago when birds sf prey were yet to be seen on the 
wing They are not, he continues, “an unmitigated 
evil, they are a necessary part of the great scheme of 
nature, and. may be essential to the perfectly healthy 
development of the birds they feed upon It is un¬ 
doubtedly advantageous that the feebly organised and 
sickly individuals should be weeded out, and this is done 
by birds of prey We have of late years heard much about 
stamping out epidemics among mankind It is a (unction 
of the Peregnne and its congeners to assist in stamping 
out epidemics among game birds.” (Pp. xviu. xix.) 

Mr Hancock has some hard and well-deserved stric¬ 
tures on the Wild Bird* Preservation Act of 1872, which 
he rightly says shows the ignorance of those who drew up 
its schedule, but he does not seem fully to comprehend 
some of tbe practical difficulties attending any such 
measure. He complains that some species “ stand m it 
under two, three, or even four different names,” over¬ 
looking the fact that in different parts of the country 
certain species are known only by one particular and 
often very local name, so that if that name was omitted 
it would in such cases be impossible to obtain a convic¬ 
tion under the provisions of the Act He alio 
that some species ," the greatest favourites of the public,” 
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are excluded from its protection; but we may ask, ts 
there any good ground for supposing that they require it ? 

There are a few other points in which we should be 
disposed, had we room, to discuss some of Mr Hancock’s 
opinions—but at all times with the greatest respect, for 
such is justly due to his authority His assertion, for 
instance, as to the amount of variability in Cuckoos’ eggs 
(p. 25) will hardly change the mind of those who have 
seen long senes of specimens from Gem any or other 
countries, or recollect the evidence of foreign ornitho¬ 
logists adduced some years ago iri these pages (Nature, 
voL i p 266) Nor is it by any means certain that 
all birds “ do not discriminate nicely the colours or 
other characters of their eggs.” None of the examples 
he quotes to that effect are of kinds which act as foster, 
parents to the Cuckoo, and their case therefore can 
hardly be said to apply to “ the theory of Dr Baldamus ’ 
Again, too, we roust remark that Mr Hancock must have 
been exceptionally unfortunate in performing the expe 
nments of Herr Meves to explain the “ bleating ” or hum 
ming of the Snipe The late Mr Wolley put on record 
his acquiescence in their satisfactory nature (Proc. Zool 
Soc. 1858, p 201), and a more competent witness could not 
be easily found, especially when we consider that his 
evidence was given after lie was acquainted with the 
extraordinary and entirely difierent noise made by the 
smaller species of Snipe which has not stiff rectnas 
We must therefore demur to Mr Hancocks statement 
that “the neighing or bleating of the Snipe results from 
the action of the wings, and that any sound produced by 
the tail feathers is inaudible ” 

It remains for us to notice the plates, fourteen in num 
ber, by which this work is embellished All of them are 
characteristic, and most of them excellent, a fact espe 
cially to be noticed, since they arc chiefly designed from 
birds stuffed and mourned by Mr Hancock Yet most of 
us who are old enough to remember his beautiful con 
tnbutions to the Great Txhibition of 1851, to say nothing 
of specimens of his skill which wc may have since seen 
elsewhere, have therein no cause for surprise In the art 
of taxidermy—for art it is with him in a high sense—Mr 
Hancock has no equal now, and possibly never had but 
one, the late Mr Waterton, and the difference between 
specimens mounted as these are and the handiwork of 
ordinary bird-stuffers is apparent to anyone who has an 
eye for a bird. Whether Mr Hancock’s genius in this 
respect is innate, or whether it has been developed in 
him from a study of his fellow townsman Bewick's la 
hours, matters not much, both artists may be rated 
equally high as delineators of birds, while the younger 
one, as the pages of this publication prove, stands as a 
naturalist immeasurably above the cider. 

OUR BOOK SHELF 

Notts of Demonstrations on Physiological Chemistry 
By S. W. Moore, F.GS , &c. (London Smith, Elder, 
and Co., 1874.) 

THE Preface to the “ Notes of Demonstrations on 
Physiological Chemistry" states “the want felt by the 
average medical student, vis, hints as to which are the 
most important points in practical work which he can be 
expected to acquire,” and “ the impossibility for a class 
of men with only three hours a week at its disposal for 


practical work to go through lengthy and uninteresting 
processes,” induced the author to compile the “ Notes,” 
“so arranging them as to show the student methods that 
more nearly concern his immediate md future require 
ments ” In other words, the book is not intended to 
treat thoroughly of any part of physiological chemistry, 
but only to remind the student of the principal points on 
which he is likely to be questioned, and to refer him for 
further information to the College Demonstration To 
place a book of this kind in the hands of the medical 
student cannot be productive of good, as it enables him 
to acquire a pretence of knowledge that is in his case 
especially, worse thin the want of it No one will deny it 
to be the duty of the teacher to confine the attmtiin of 
students to those mattLrs he rcgarJs as essential and 
to pass over lightly those of less importance But what 
will be the result if every teacher wntes a book pointing 
out his mode of treating the subject ? The effect will be 
to educate one-sided men, and to stifle all craving for 
further information 1 he only way to avoid this cata 
strophe is to recommend the use of a really good book, so 
that the student may acquaint himself with any part of 
the subject, or contme his attention solely to those points 
treated by the lecturer The present work may be very 
useful to tlic author's pupils, but we cannot commend it 
as a satisfactoi y introduction to the subject of physio 
logical chemistry 

The Atnrosio/n and its Res lotions By W 11 C ir 
penter, M D , F H S 1 ifth h dition (1 ondnn J 
and A Church 11, 1874) 

The recent excellent investigations of Mr Wcnlnm, Col 
Woodward, and others, on the optical principles of mi 
croscope construction and manipulation, together with the 
results obtained bv the employment of immersion objec 
tives, have added so much to our knowledge of the 
principles of minute investigation and the interpretation 
of the results obtained, that any standard work on “ The 
Microscope” must necessarily require fresh editing In 
the fifth edition, lust published, of his well known work 
on the subject, l)r Carpenter shows how well he has 
kept pace with modern investigations In it wc find 
the most recent views on the nature of the markings 
on Diatoms fully entered into, the opinions of ( ok Wood 
ward, Mr Stoddard, and Mr Rylands, being clearly 
stated and criticised The much discussed new prin¬ 
ciples and methods proposed by Dr Royston Piggott are 
in no wise omitted, the general tenour of the comment! 
on their value being rather in their favour than other¬ 
wise This last mentioned subject the author has placed 
in the hands of Mr H J Slack, the secretary to the 
Microscopical Society In looking at the book as a 
whole, the question which wc cannot help asking is, what 
is the limit to the points which should be touched upon 
in it ? Why should certain tissues be described, and not 
others ? Why should the organisation of some minute 
animals be entered into, while others arc not referred to ? 
We cannot answer this question ourselves, and think it 
will become more difficult to do so as every fresh fact m 
histology and minute zoology is added to the considerable 
mass already at our disposal 

Ueber Alrebraische Raumiuroen Von Eduard Weyr - 
Ueber die Steiner'schcn Polygonc auf einer curve dutta 
Ordnwng C 1 mid danut susantmenhangendc Siitzc ant 
der Geometric der Lags Von Prof Karl Kupper 
Die Lemmscatc in Rasionaler Behandlung Von Dr 
Emil Weyr (Prag, 1873) 

The first memoir (27 pp ) treats of curves m space, and 
then discusses special space curves, viz , thoSL of the fifth 
order, concluding with the consideration of turves of the 
sixth order and second and third cliss Reference is 
made to Prof Cayley's papers on the subject in the 
Campus Rendus, tome liv. (1862) 



284 


NATURE 


[/w. ih t&n 


The earlier part of the second memoir (28 pp.) treat* 
of point*, line*, and polygon*, and swarms witn results, 
upon the novelty or antiquity of which wc cannot pro 
nounce a judgment Wc have then some proofs given of 
properties of the Tricusp, which 1* the envelope of the feet 
perpendicular lines of an inscribed triangle. Steiner’s 
enunciations ( Creile,” vol 53) have been demonstrated 
by Prof Townsend (“Reprint from Educational Times” 
vol iv pp 13-17), Prof Cremona ( 4 Creile, vol 64), and 
by other mathematicians * An appendix of eleven pages, 
entitled “ Ueber Raumcurven vicrtcr Ordnung erster Art, 
und erne spenelle ebene curve vierter Ordnung C 4 , closes 
the memoir 

The last memoir on our list (39 pp) is a very interesting 
one, in which a great number of properties of the curve 
arc established by means of its ordinary rectingular equt 
tion ( [x" 4-/)* - 2 «• (*• - >*) — o We should like to see 
this memoir in an English dress On the authority of a 
German iriend, we may say that it is written in elegant 
German All three memoirs are extracted from the 
44 Abhandlungen der k bilhm GeselUcb der Wissen 
schaften (vi folge 6 Band) Whether the practice 
obtains on the Continent to any extent of thus reprinting 
separate memoirs wc cannot say, but wc learn from a dis 
tinguisbed physicist that such is the case with the Vicrna 
“ Transactions, of which any paper may be had sepa 
rately through a bookseller at a price published in the 
table of contents This is a laudable practice, and in 
these columns the desirableness of its introduction into this 
country has been more than once dwelt upoD Happily 
we learn from the 1 residents address (NATURR,vol xi 
p 197) that the Royal Society have the matter under con 
sideralion As the reasons pro and con have so recently 
been given, it would be out of place here to dwell longer 
on the matter We hope, however, that it will be possible 
on some terms or other to get separate memoir* tn the 
case of those societies whose publications embrace two or 
more specialities A practice obtains in some societies of 
allowing readers of paper* to have extra copies of their 
own papers, at reasonable prices, for distribution Possibly, 
the best mode of proceeding at present for a specialist 
who wants a particular paper is for him to apply to the 
author on the chance of his having these extra copies. 


Repertorium det Dotnmschen 
Herausgegcben von Dr Leopold Just. (Berlin 
Gebruder llertraeger, 1873) 

WlTU the rapid increase of botanical literature of every 
kind during the last few years every working botanist 
must have proved the inconvenience of having no work of 
reference at hand like this “Botanischer Jahresbuch,” 
and particularly those who are engaged in any special 
inquiry involving much research ana an extensive know 
ledge of the literature of his subject As the preface to 
this excellent tdsumi of the botanical literature of 1873 
truly says, “ Almost every botanist has passed through 
the experience of having read through bulky treatises with 
the expenditure of much time, only to complain that it is 
so much time lost On the other hand, it happens fre¬ 
quently enough that very important treatises appear 
~modical* where they are not exactly lookea fc 


for by 


pent_ _ , . , 

botanists, and consequently frequently remain unknown 
and unused for years.’’ This need no lpngcr be the esse, 
if the success which this undertaking thoroughly deserves 
is granted it, and warrants the continuance of it from year 
to war 

Tile work has been published in two half volumes, and 
the first part or half volume summarises the investigations 
which have been made, and the literature published on 
the various groups of the Cryptogamia, together with 
divisions on the morphology of cells, the morphology of 
tissues, the special morphology of conifers, the morpho* 
MM* is th* 


logy of the Phaneronmia (monocotyledons and dicoty¬ 
ledons), and Physicaland Chemical Physiology,eondaufel 
in the second half volume, which further contains divi¬ 
sions on fructification and reproduction, hybridation, 
origin of species. Lists and notices of systematic mono¬ 
graphs and extra European floras stand next In order, 
together with PaUeobotany, treated according to the sue* 
cession of formations, beginning with the Primary or 
Palaeozoic formation. The other portions embrace phar¬ 
maceutical botany, technical botany, botany applied to 
forest management, diseases of plants, and geographical 
distribution 

The aim of the editors has been to give as complete a 
view as possible of the literature of the several subjects 
above mentioned, and with regard to most of the depart¬ 
ments this has been successfully accomplished, but omis¬ 
sions occur m some of the divisions, particularly in 
those on the cellular cryptogams and the morphology of 
tissues No notice, e s ', is taken of the important work of 
Strnsburger on Asotla and the Lycopodiacete, nor the 
work of Juranyi on the spores of Salvuua natans Some 
of the omissions Dr Just promises to rectify in the next 
year’s volume. 

In this deficient section, however, it may be observed 
that all newly constituted species amongst the Diato- 
macem and fungi are carefully noted, and of the latter 
bncf descriptions are given As an appendix to the 
fungi appears a section on the nutrition of the lower 
organisms 

The above-mentioned divisions of the work embrace 
all that lias been published m the time specified (1873) in 
the German h rench, and English languages The me 
ratura or other countries is treated in special sections, 
each under the care of an editor chosen for the purpose , 
viz., Dutch, Italian, Russian, and Hungarian botanical 
1 terature Dr Just laments that It has not been possible 
to include the literature of Denmark, Norway, and 
Sweden m this first volume This however, will not be 
omitted in future volumes, a suitable editor having been 
chosen for the purpose. 


LETTERS TO THE EDITOR 
[ Th* Editor dots not hold hmudf rtsponsMt for opinions txprttstd 
by his correspondents Neither can he undertake to return, 
or to correspond with the writers ef, rejected manuscripts 
No notice is taken ef anonymous communications ] 

Sub Wealden Exploration 

In Naturk, voL xi p 267, the Rev J F Blake calls atten¬ 
tion to the announcement that it is proposed by the Sab-Wealden 
Lxploration Committee to abandon the present bore-hole and to 
begin again near the same spot. He asks why should not 
another spot be chosen t and suggests that it woald be advisable 
to bore much more to the north east, because there the Paheosoic 
rocks would be nearer the surface, and because at the present 
hole we have already learnt aH thst Is necessary May I be per¬ 
mitted to reply to these remarks? 

In the first place, it should not he foigotten that to search for 
coal measures, or even for the Patoozoic rocks, is only one object 
of the exploration. In a purely scientific point of view, it la as 
important to determine the thickness and character of the Oolitic 
strata—so far removed from their surface outcrop—as it it to 
reach the older rocks. If it be true that the bonng has been put 
down where the Oolitic series is well developed, then this object 
will be the better attained 

But there is even now no proof that the Paheosoic rocks mfttt 
necessarily be very deep at NetherfiekL We ere not entitled to 
infer from the great development of any one member of the 
Oolit c aeries that the lower members will also be well deve¬ 
loped at that spot The Oolitic rocks in the Bouloonals cafes 
on in force as we reoede from the Paheosoic area of MarquUa 
The Kimmeridge day is well developed tn the Pays de BrsyTTt 
is i.ooo foet thick near Rouen, and, on its outcrop to tha south¬ 
west of that dty, 1. underlain by Lower Oolttm. One * 
therefore well have supposed that In the PaysdaBnylbefe 
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would bo a considerable thickness of Oolitic state ovtr the 
Pelrcxolcs i bat a boring there proved the carboniferous hme- 
stane at 59 feet from the surface 
It li generally conceded that if (he sole object of the explora¬ 
tion were to search for coal measures under the soulh east of 
England, it might hare been advisable to bore more to the north 
or north-east. There is no doubt that the Oolitic strata is lhm 
in that direction, so that a boring between Maidstone and h olkes- 
tone would probably not meet with any, or with only a small 
thickness. But, on the other hand, the Lower Cretaceous strata 
night there be thick borings for water at Maidstone have been 
-carried to too feet below sea level, and only just pierced the 
Weald day, getting water from the top beds of the Hastings 
sands, A boring at Ashford, carried to about (be same 
depth, seems to have got into the Hostings sand senes, 
but how much more Wealden strata may be below either 
of these bore-holes we cannot tell Frof Prcstwich sup 
ppses that the Palaeozoic* may lie at a more moderate dcplh 
below the sea-level at Folkestone, end he proposes that the 
Channel Tunnel should be carried tl rough these old rocks. We 
must all hope, and X for one believe, that the Tunnel can be sue 
cesslully carried through the chalk , but if this should fail, it is 
probable that borings will be made to test the feasibility of Frof 
Frestwich’s scheme Meanwhile, the Sub Wenlden b xploratioa 


ported by landowners and others connected with Sussex Mr 
Willett, the indefatigable secretary, haa worked at the task that 
Sussex may have the honour of Lading In an exploration wluch 
in future yean, whatever may be the succe s of the present 
boring, will certainly be extended to other d strict* In the south¬ 
east of England It is certain that no other spot in Sussex is 
so well suited for the work , and, all things considered, the best 
plan U to begin again on the same site 

The Committee has always kept the coal question tn the hack 
ground, preferring to urge forward the work on its scientific 
merits SUll, It is true lhat the chief cause of the wide interest 
taken in the boring is the hope that coal will be found, or nt 
least that valuable information bearing on the point will be 
obtained it may then be well again to call attention to the fact 
that Prof Coiselet, whose retcarches on the Coal Measures of 
Northern France are so well known, believes that the boring 
is In the right position, and that it is very probable that a line of 
productive coal measures underlies the Weald He has shown 
that the coal beds of Hardinglien, in the Boulonnam, are really 
true coal measures faulted down, and are not ah abnormal de\e 
lopment of the limestone senei, a conclusion with which other 
geologists now agree. 

X nave entered into these long explanations from a fear lest 
Mr Blake’s weJl-meamng criticisms may convey the impression 
that money is now to be spent at Netherfield which could be 
better spent elsewhere I think this is not the case, and 1 hope 
that those who have the means and the will may see the import 
ance of aiding the work with their contnl utions. Mr H 
Willett (Arnold House, Brighton) has made himself personally 
responsible for the amount (boo l) needed to carry the new bonng 
down to 1,000 feet, trusting that subscriptions will steadily come 
in for the future as they have done In the post. 

Geological Survey Office, Jcrmyn Street, W Topley 
L ondon, Feb J 


tom,”'published about two months ago, and reviewed (vol xk 
p 331) m NATUEE by Prof Balfour Stewart, on page 115, In a 
paragraph on "Gauss's Theory” t—" In addition to this, mainly 
through the exertions of General Sabine, magnetlcal obscr 


mat. (General Sabine has completed the co-ordination of the 
OfcMmttona, and Prof Adame has generously offered to devote 
his valuable time to the w-ealeulaUon based upon them. The 
•cteatifie world may therefore, before long, expect to see a senes 
Of cnarts exhibiting the actual condition of the earth’s magnet- 
tahgrtatiy mom exact than any which htveibeen yet produced.” 

* 1may therefore interest Prof. lit&& and othen to hear that 


about nine months ago was edited and published at Berlin, at 
the request of the Imperial Admiralty, “ Die Grundlxgen der 
Gsuisischtn Tbeorie und die Erschelnungen des Erdmagnettsmui 
tm Jahre 1829, mit Bettickdchtigung der Sxcular vanationen 
aus alien voriiegeaden Ucobnchtungen berechnet und daigestellt, 
von A Erman und XT letersenj" a re-calculation of the 
‘ Gaussian Constants, based on a co ordination of the most 
reliable observations, containing a series of charts which exhibit 
the actual condition of the earth’s magnetism 

o Reichenhach 

Columntr Formation in Mud Banka 

In reference to the report in Nature, vol xk p 258, on Mr 
Mallet’i communication to the Koyal Society, respecting the 
hexagonal cry atalbsation of basalt, I beg to offer to your riders 
a similar explanation of the columnar formation in some mud 
banks on llte shores of some of the nvers in booth Africa 

Ihe modern channels are gradually becoming lower than 
formerly, owing to the rising of the land, and so the streams in 
estuaries and reaches hate cut out deeper courses in the pre¬ 
viously formed muddy bottoms, and these are now exposed on 
the tides of the rivers, but at the bottom of the valleys, to the 
action of the sun and the hot « mds These strata of mud are 
very thick, and they brgm to dry on the surface and spill across 
into hexagonal like Hues all over the flat, and this splilbng^on the 
turhee gradually deepens into the stratum, and a mass or con 
gems of columns it thus formed on the side lying nearest the 
river The diame er of these columns may vary from 4 to 9 
inches, but their length is \cry uncertain, and might be from 
1 to 3 foot These agal 1 bcc me detached by gravity, runs and 
winds, and tumble into the stream, and are borne away by the 
currents to the sea, to become imbedded and fossilised in tomo 
sand bank, and probably the study of some future j almonto 

In the case of basalt the agency of cryslsll snlton u stated to 
be by Mr Mallet the a! si motion of heat and contraction of 
fluidity into solidity, but in this case it may lie attributed to 
loss of moisture by beat and dryness producing contraction of 
fluidity into solidity A similar result would therefore appear 
to be produced by apparently two oj posite came*, cooling in 
the one case and healing in the other, but both have tended to 
produce a closer aggregation of the molecules, and brought 
them within the range of their peculiar physical affinities. 

Edinburgh J W Bj ACK 

Flowers and Been 

Wira reference to a letter which appeared in Nature, 
vol xt p. 248, 1 may mention that on the 30th of August last 
nearly all the Snapdragon flowers I could find (includiug many 
unopened buds) had teen bitten through by bees. I had been 
looking out for flowers in this state a short time before (I think 
not more than a week), when I could find only two* and those 
looked os if they might have been accidentally injured. The 
quickness and thoroughness with which the work had been done 
was very striking CAM 

Xron Pyrites 

In Nature, vol xi p. 249, Mr Carr mentions the fact that some 
iron pyrites in the Maidstone Museum “have crumbled into a 
coarse, finely divided mass*” and he inquires whether “such a 
thing has ever been observed before.” It is a very common and 
well known fact, and any work on chemistry will explain it. Per¬ 
haps we can best answer the question by quoting Dr Miller on the 
subject (Chemistry, p. 588) i—“Soine varieties of iron pyrites, 
especially those found in the Tertiary strata, are speedily decom 
posed by exposure lo air, oxygen is absorbed, and ferrous sul¬ 
phate formed This decomposition ocean with greater facility 
tf the disulphide be mixed with other substances^ as is the case 
m the aluminous schist*, m which, by the fhrther action of air, a 
baric feme sulphate is formed, whilst the liberated sulphuric 
arid reacts upon the alumina, magnesia, or lime of the soil, and 
forms sulphates , those of aluminium and magnesia may be ex 
traded by lixiviation. The ordinary crystallised pyrites from 
the older strata is not thus decomposed, but a variety of a 
whUef colour is disintegrated rapidly by exposure to the 
weather; this form of pyrites is known as MarcastU, or vMt 
fytitnf* R. 



286 


NATURE 


V**. !*.! m. 


The Micro graphic Dictionary—Pollen Grain* 

I shad toot criticism of thi* book In lait number of Natuk.1 
with a goof deal of interest awl I fully agree with yonr reviewer 
in bis statement that “ worker* In different field* will place a 
different estimate on the Importance of their own depart 
ment ” Allow me to call your attention to the two angularly 
erroneous figure* of the pollen main* of Mtmului meuhntut 
(PI 3a. Fig 24) in this work Ihave frequently examined the 
pollen of nils plant, and have never »cen it anything like the 
figure* in the ‘ Dictionary,’ or hi any way differing from the 
mains of many other member* of the bcrophuUriacea: The 
pollen of M motchaUu Is Hke a grain of wheat, and not like the 
wonderful convolute ball shown in the “ Dictionary 
In hit “ Common Object* (or the Microscope," Plate 3, Fig at, 
the Rev J G Wood reproduce* the rf rit of them two extra 
ordinary figures, and describes the pollen as "belted with wide 
and deep bands," &c., but by an oversight he omits to give 
the source from which the erroneous figure is copied 
In his “ One Thousand Objects f >r the Microscope, Plate a, 
Tig 6, Mr Cooke copies the strand extraordinary figure of this 
pollen, and say*, “these curious granules resemble a band or 


cord rolled or folded in a spherical n 


them. The “Dictionary’ plate certainly does kok like this, 
lut m the letter press the folds are referred to as “ silts or 
furrows ” By an oversight Mr Cooke also omits to give the 
source from which his erroneous figure is copied. 

W G Smith 

The Phylloxera 


Insect was moat probably introduced from England in »ome vine* 
winch were taken to Geneva to certain graperies of Baron Roth 
•child in 1869 These graperies are in the middle of the infected 
district—they were found to be infected within twelve month* 
of the arrival of the plants, and no vineyard* but those In the 
neighbourhood of these graperiei have been Infected in all 
Switzerland Prof ForeJ, In his letter tome, says that while the 
s rrounding vine* baveperfohed those attacked in Baron Roth 
•child * house* have suffered veiy little indeed, and bear plenty of 
fruit These vines, he say*, are Black Hamburgh and Muscat 
d Alcxandnc or d Alicante He ask* if In Fngland anything is 
known which point* out any kind of vine as *uffenng less than 
other kind*. Can any of your reader* tell me anything about it ? 

Clifton, Jan 23 G H Wollaston 

Thermometer Scale* 

I sit At L feel 
inform me what 

Ing extract* was made „ . . 

mometer was down to 80, two hour* after sunrise 1 “ This 

thermometer ha* five inches divided into 73 degree* above tem¬ 
perate (sk) , and 6} inches below temperate, divided mto 
too degrees, the spirit at So waa about an Inch from the bottom. 
In the Treat in 1739 the spirit sunk below all the mark* In thi* 
thermometer ” Alio—' Dec. 30, 1739. Thermometer sunk 
below all the mark*. This thermo was marked down to 7 
below Fahrenheit 1 freezing point of 33 , 10 this was below 2$ 
of b ahr " borne very hot day* In July 1737 sre marked (I pre¬ 
sume by the same thermometer) at 40, 41, 46 and 47 degree* } 
another day, “very near 50" is spoken of ts the hottest day the 
wnter think* he ever remember* in Fngland, "except the famous 
hot Saturday on the nth of June 1748 ” 

In 1783-4,13 below o of Linttaut is mentioned ** very severe 
cold. The scale of Linnaeus 1* mentioned several tunes. I have 
failed to discover the scale of the first thermometer, and never 
heard of that of Linraua. If any of your reader* cah enlighten 
me at to the relation of these scales to that of Fahrenheit or 
Rtfaumur, I shall feel greatly indebted. 

Norwich, Feb. 1 Thomas Southwell 


OUR ASTRONOMICAL COLUMN 
The next return of Halley’s Comet—I n the 
year 1864 the late Count G de Pontficoulant made an 
Important communication to the Paris Academy of 


Sciences relating to the perturbations of this fiamouA 
comet He remarked at the outset “ I propose, ft> my 
new researches on the comet of Halley, to follow the 
course of that body from the epoch when it waa observed 
for the first time in a manner sufficiently precise to «Uo# 
of determining the orbit, until that of its next return to 
perihelion, which will take place in 1910, i.e during an 
Interval of nearly three hundred and eighty years, in¬ 
cluding five entire revolutions of the comet. 1 shall 
describe here, as succinctly as it is possible to doy the 
results of the immense calculations which it hat been 
necessary to effect in order to attain this object" Wo 
shall confine ourselves in the present remarks to % firir 
particulars relating to the appearance of the comet ia 
1910, reserving a further account of Pontficoulant’# 
memoir for a future occasion. It is, however, impossible 
to avoid an expression of regret that the astronomer who 
has completed the enormous work indicated in the above 
extract, should have passed away without (so far as we 
know) putting upon record the successive steps of his 
calculations in sufficient detail to be of service to the 
future investigator, and it is to be hoped hit papers may 
yet be made available for this purpose Mere statements 
of final results, necessitating for their attainment such a 
prodigious amount of labour and such unusual skill, are 
hardly all that is required, though in this remark we imply 
no want of confidence in the accuracy of the work per¬ 
formed It is almost certain that the perturbations of 
Halley’s comet will be recomputed before the year of its 
next return, and it is as certain that the possession m 
detail of the various numerical results of Pontdcoulant’s 
work would be of very great service to anyone who may 
undertake its verification, not only by way of check as ha 
proceeds, but as a guide to the effective management of 
the formidable mass of figures involved. 

The perihelion passage in 1835 is fixed to Nov 13195 
Paris mean time, at which moment the comet is found to 
have been moving in an ellipse with a period of 2789581 
days The influence of the p anet Jupiter upon the length 
of the present revolution is greater than in any of the four 
previous ones, and amounts to 679 37 days, by which the 
next perihelion passage is accelerated Saturn retards 
the comet 2 79 days, while Uranus accelerates it 2 3fl 
days, therefore nearly negativing the influence of Saturn, 
The attraction of other planets ia neglected. The total 
effect of perturbation during the actual revolution is thus 
found to be 67888 days, the penod being shortened 
thereby , and hence the tune of revolution corresponding 
to 1835, Nov 16, is diminished to 27216-93 days, and the 
next perihelion passage is consequently fixed to 1910, 
May, 23 87 Paris time, the comet then completing the 
shortest revolution since 1531, the preceding revolution 
having been the longest, and their difference is upwards 
of two years The periodic time corresponding to the 
comet’s motion at perihelion in 1910 is 27,790 days, A 
notable change is produced by the action of the planet 
Jupiter in the perihelion distance, which ia increased by 
upwards of a tenth of the earth’s mean distance from die 
sun, and the comet’s orbit is thus brought into very close 
proximity to that of the earth at the descending node. 
In 1835 the comet at this point passed 61511 from otic 
track, in 1910, according to Pontficoulant, it will bn 
distant only 00157 The excentridty of the orbit in t^tn 
is found to be 0*9617332 , the semi-axis major, 17-955461 
the longitude of perihelion, 305*38' 14"; the 
node, 57* 10 f 33", inclination, 17° 46' 51" s the motion!* 
retrograde. The longitudes are counted from the flMah 
equinox at perihelion. 

The track of the comet calculated from these ftmwfpta 
is a very favourable one for observation. At the end Of 
October 1909 the comet has the same theoretical Inten¬ 
sity of light as when it was last glimpsed by Dr. Lamoot 
with the Munich refractor, on the 17th of May, 1836, (It 
is often erroneously supposed that the last dbmottm 
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•*tre made at the Cape ttf Good Hope.) Its position, 
aoebrding to the above data, is m the neighbourhood of 
rjo Tauri. Thence retrograding with a slow southerly 
Motion in declination, it passes through the constellation 
Aries, in January 1910, and is situate in Pisces until it 
has approached our globe within the mean distance of the 
earth front the son, or until about the beginning of the 
lint week in May Its apparent motion then rapidlv acce¬ 
lerates. Chi June 12 the calculated position is close to 
the bright star Ctpella, and, five days later, on the con 
fines of Lynx and Leo Minor At this period the comet 
attains its least distance from the earth, which may be 
taken as 0*25 Descending pretty quickly towards the 
equator, we find it in the neighbourhood of 84 Leonis at 
the beginning of July, afterwards gradually losing itself in 
the evening twilight With the date for perihelion passage 
assigned by Pontdcoulant the comet would be most con 
•picuous in the first half of the month of June, in the 
absence of the moon, which is full on the 32nd. 

Encke’s Comet has been detected very close upon the 
calculated position at more than one of tne private obser 
vatones in this country, but up to the interference of 
moonlight it was extremely faint We shall continue thp 
ephemens next week 

Antakkb.— The measures of this star communicated 
last week by Mr J M Wilson, of Rugby, are pretty con¬ 
clusive as to a physical connection of the components If 
the angle and distance used as a starting point (1848) in 
our former notice be brought up to Mr Wilson s epoch, 
187342, by applying Leverner’s proper motions in the 
interval to the place of the large star, we have 

Angle 287° 8 Distance 3" S3- 

The observation gives the angle 268° 6 (differing 19 0 ) 
less than any yet assigned by previous measures , but in 
1845, Mitchel thought the small star was on the parallel 
preceding, and all subsequent observations except the one 
In question have placed the companion in the n p quad¬ 
rant, Dawes in 1864 finding the angle nearly 276® 

Lalandr’S £toile SlNGULlfcRE.—On the 4th of 
March, 1796 (“Histoire Cdleste,” p 211), Lalande ob¬ 
served meridionally a star of 6 7 magnitude, the position 
of which for the beginning of the present year is in R. A 
8h. 13m. 3s^ N P D 68° 51 5 , on the 15th oi the same 
month he again observed the star, and the resulting 
places for 1800 belong to Nos 16292 3 of the reduced 
catalogue. On March 4 he attaches this remark to his 
observation—“ ttoile singuiifere * The observation of the 
15th Is without note We have examined this star tele- 
i copically on several occasions, without being able to 
detect any unusual appearance about it The light is 
yellowish. Has any reader of Nature had the curiosity 
to look at it ? The remark is a strange one for the ob¬ 
server of so many thousands of sta s to attach, unless 
there was really something singular in the star’s aspect at 


NEWS FROM THE “ CHALLENGER "* 
rf'HE Ckalkn&r left Port Nicholson on the 7th July, 
A 1874, and proceeded under sail along the cast coast 
of New Zealand. On the 8th we rounded and trawled in 
I,too fathoms, lat iff 13 S, long, 177° 43' E., with a 
tottOQVtemptrjtture of a° C., and a bottom of soft greenish 
NK, Many animals were brought up br this trawl, re* 
scmbling closely those which we had taken at a corre¬ 
sponding depth la other portions of the Southern Sea. On 
thexxh we again trawled and sounded in 700 fathoms 
amt forty mllea to the east of East Cape 
We fVr 1 oar course northwards towards the 


tiS&E£BE£SBS 


Ketmadec Islands, and on the 14th we took our usual 
series of observations midway between Macaulay and 
Raoul Islands in the Kermadec group At this station 
we trawled at a depth of 630 fathoms, and we were 
greatly struck with the general resemblance between the 
assemblage of animal forms brought up in th^ trawl and 
the results of a good haul m about tne same depth off 
the coast of Portugal or North Africa. Among the more 
interesting objects were a very large and splendid speci¬ 
men of a Hexactinellid sponge allied to Poltopoepn, 
several other fine sponges referred to the same group, and 
three or four examples of two species of Pentacnnus new 
to science, resembling generally P asteria, I , from the 
Antilles. We trawled on the following day ut 600 fathoms, 
forty five miles to the north of Raoul Island, with nearly 
equal success. On the evening of Sunday the 19th we 
arrived at Tongatabu and called on the principal mis¬ 
sionary, Mr Baker, from whom wc received every possible 
attention during our short stay After spending two days 
ia viiiting different parts of the island, we left Tongatabu 
on the 22nd of July, and after taking a few hauls of the 
dredge in shallow water wc proceeded towards Kandavu 
in the Fijis. On the 24th wc stopped off Matuku Island 
and landed a party of surveyors and naturalists, and 
while they were taking observations and exploring on 
shore we trawled m 300 fathoms, and received among 
other things a fine specimen of the pearly Nautilus, 
Nautilus pompthus , which wo kept living in a tub for 
some time in order to observe its movements and 
attitudes 

On Saturday the 25th of July we arrived at Kandavu, 
on the 28th we went to Levuka, and we returned to 
Kandavu on the 3rd of August, where we remained until 
the 10th 

At Fiji the civilian staff were occupied in examining the 
reefs and generally in observing the natural history of the 
islands , and in this we received all friendly assistance 
from H M Consul, Mr Layard and from Mr Thurston, 
Minister of King Cacobau. During our stay, a mixed 
-arty of naval and civilian officers went in the ships 

irge to Mbaw and visited the king 

Between New Zealand and the Fiji group only two 
soundings were taken to a greater depth than 1 000 
fathoms Of these, one at a depth of 1,100 off Cape 
Tumagam, New Zealand, gavo a bottom of grey ooze, and 
a bottom temperature of 2° C , and the second at 2,900 
fathoms, lat 25° s' S, long 172" 56 W , midway between 
the Kermadecs and the Friendly Islands, gave “red 
clay,” and a temperature of o° 5 C Four serial tempera 
ture-soundings were taken , and the distribution of tem¬ 
perature was found to correspond m its main features 
with what we had previously met with in oceans communi¬ 
cating freely with the Antarctic Sea 

The dredgings, which, with the exception of one near 
the New Zealand coast, were all at depths varying from 
three to six hundred fathoms, yielded a great number of 
very interesting forms , but, as I have already remarked, 
they tended to confirm our impression that even at these 
comparatively moderate depths, at all depths, m fact, 
much greater than a hundred fathoms, while species 
differ in different localities, and different generic types 
are from time to time introduced^ the general character 
of the fauna is eveiywhere very much the same 

On the 10th of August we left Kandavu and proceeded 
towards Api, one of the least known of the New Hebrides, 
where there is as yet no permanent missionary station. 
On the 12th we sounded and trawled in 1,350 fathoms, 
with a bottom of reddish ooze, we sounded again on the 
15th in 1,450 fathoms with red day , and on the 18th. 
after passing through the channd between Makuru and 
Tao-HIU Islands, we stopped off Api in twenty five 


fathoms, dose to the edge of the reef and opposite a 
landing-place. 

In Order lo receive, as far at we could, the good-will of 
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the natives. Capt Nares had given a passage to eleven 
Api men, who had been employed for a three years’ term 
in Fiji under the arrangement which exists there for the 
regulation of Polynesian labour Two or three of us, 
with an armed party, took the returned labourers ashore, 
and as the natives, although they appeared somewhat 
mistrustful, and were all armed with dubs and spears and 
bows with sheaves of poisoned arrows, were sufficiently 
friendly, nearly all the officers landed and spent a few 
hours rambling about the shore It was not thought 
prudent to go far Into the forest, which was very dense 
and luxuriant, and came close down to the beach 

The natives were almost entirely naked, and certainly 
bore a very savage and forbidding aspect One of them 
was manifestly greatly superior to the others, and ap 

ared to exercise a considerable influence over them 

e wore trousers and a shirt and a felt hat, and could 
speak English fairly He recognised me at once as 
having seen me at the sugar plantation in Queensland, 
where he had been for the usual three years’ engagement, 
and showed me, with great pride, a note from his former 
employer, saying that the bearer was anxious to return to 
his service, and that he would willingly pay his passage 
money and all expenses in case of bis being given a pas 
sage to Brisbane I had been paying some attention to 
the South Sea labour question, and had formed a very 
strong opinion of the value to the inhabitants of these 
islands of the opportunity given them by this demand for 
labour, of testing their capacity to enteT into and mix 
with tnc general current of working men, and thereby 
possibly avoid extermination [ and 1 was greatly pleased 
to see the result in this instance 

From the island of Api we shaped our course to the 
north westward towards Raine Island in a breach of the 
great barrier reef not far from the entrance of Torres 
Strait On the 19th of August we sounded, lat 16° 47 S, 
long 165° 30 E, at a depth of 3 650 fathoms, with a 
bottom of “ red clay," and a bottom tempciature of i c 7 C 
(35 0 F ) A serial temperature-sounding was taken to the 
depth of 1,500 fathoms, and it was found that the mini 
mum temperature (i°7 G) was reached at a depth of 
1 300 fathoms, and that consequently a stratum of water 
at that uniform temperature extended from that depth to 
the bottom 

Serial temperature soundings were taken on the 21st, 
the 34th, the 35th, the 27th, and the 28th of August, in 
2,325, 2,450. 3,440, 3,275, and 1,700 fathoms respectively , 
and in each case the minimum temperature of x* 7 C, 
or a temperature so near it as to leave the difference 
within the limit of instrumental or personal error of 
observation, extended in a uniform layer, averaging 7,000 
feet in thickness, from the depth of 1,300 fathoms 
to the bottom. 

It will be seen by reference to the chart that on our 
course from Api to Kaine Island we traversed for a 
distance of 1,400 miles a sea included within a broken 
barrier, consisting of the continent of Australia to the 
west, the Louismde Archipelago, the Solomon Islands, 
and a small part of New Guinea to the north, the New 
Hebrides to the east, and New Caledonia and the line of 
shoals and reefs which connect that island with Australia 
to the south. The obvious explanation of this peculiar 
distribution of temperatures within this area, which we 
have called for convenience of reference the “ Melanesian 
Sea," is that there is no free communication between this 
sea and the outer ocean to a greater depth than 1,300 
fathoms, the encircling barrier being complete up to that 
point 

The “Melanesian Sea” is in the belt of the S E trade- 
windi, and the general course of a drift current which 
traverses its long, axis at on average rate of half a knot 
an hour is to the westward j evaporation is, as it is usually 
throughout the course of the trade-winds, greatly in excess 
of precipitation, so that a large amount of the surface- 


water is removed This must, of course, be replaced, and 
it is so by an Indraught of ocean-water over the lowest 
part of the barrier at the proper temperature for dial 
depth We had previously found a temperature of 1° 7 C 
at a depth of 1,300 fathoms on the 16th, the 19th. and the 
a i st of June between Australia and New Zealand, on the 
17th of July in lat 35° 5 S, long 173° 56' W, and eitfiiet 
on the 10th of March in lat 47® 35* S The bottom Within 
the Melanesian Sea may be described generally as “red 
clay," with a small but varying proportion of the shells of 
Foramimfera, sometimes whole but more usually much 
broken up and decomposed In one or two soundings 
the tube showed curiously interstratified deposits, differ¬ 
ing markedly in colour and m composition The fcrawj 
was sent down on the 35th of August to a depth of 3,440 
fathoms. The animals procured were few in number— 
some spicules of Hyalonema, a dead example of Futtgia 
symmetrica , two living specimens of a species of Umbel- 
lulam, which appears to differ m some respects from the 
Atlantic form, and a very fine and perfect Eminga, also 
livid? The existence of animal life is therefore not im 
possible in the still bottom water of such an enclosed 
sea , but, as we have already seen in the Mediterranean, 
the conditions do not appear to be favourable to its deve¬ 
lopment On the 20tn of August we trawled in 1,400 
fathoms, about 75 miles to the east of Raine Island, with 
somewhat greater success This might have been antici¬ 
pated, as the depth was not much greater than that at 
which the free interchange of water was taking place, and 
diffusion and intermixture was no doubt much more rapid 
than at the bottom 

On the 31st of August we visited Raine Island, which wo 
found to correspond in eveiy respect to Jukes s description 
in the “ Voyage of the Fly " Wc observed and collected 
the species of birds which were breeding there In the 
afternoon we dredged off the island m 155 fathoms with 
small success, and proceeded towards Fort Albany, Cape 
York, where we arrived on the lit of September 
We left Somerset on the 8th, and proceeded across the 
Arafura Sea to the Aril Islands, reaching Dobbo on the 
island of Wamma on the 16th. We found no depth in 
the Arafura Sea greater than 50 fathoms, and the average 
depth was from 25 to 30 fathoms The bottom was a 

S reeniah mud, due apparently in a great degree to the 
eposit from the great rivers of New Guinea and the 
rivers falling Into the Gulf of Carpentaria. Animal life 
was not abundant. Many of the animals seemed dwarfed, 
and the fauna had somewhat the character of that Of m 
harbour or estuary The specific gravity of the surface- 
water was unusually low, falling on the 33rd off Dobbo 
Harbour to ro3505, the temperature reduced to i5°-5 G, 
distilled water at 4 0 G — 1 

After spending a few days shooting Paradise Birds and 
getting an idea of the natural history of the island of 
Wokaw, we left Dobbo on the 33rd and proceeded to K6 
Doulan, the principal village m the Kd group. We then 
went on to the island of Banda, where we remained a 
couple of days, and thance to Amboino, which we reached 
on the 4th of October 

On the 30th of September, after leaving the Kd islands, 
we sounded and trawled In 139 fathoms. The trawl 
brought up a wonderful assemblage of things, including: 
with a large number of Mollusca, Crustacea, and Echino- 
derms of more ordinary forms, several fine examples of 
undescribed Hexactinellid sponges, add several very per- 
fcet specimens of two new species of Pentacrinus. Tem¬ 
perature-soundings were taken on the 38th of September 
and on the 3rd of October at depths of 3,800 and 1,4*0 
fathoms respectively, and on both occasions the minimum 
temperature (3 0 C.) was reached at a depth of 900 fathoms, 
indicating that the lowest part of a banter IssImum the 
^ and * 5**1 bounded by Taliabo, Buru, and Ceram m 
the north, the Aid islands on this Timor and the* 
Serwatty Island* ©a the south, and Celebes and the shoal* 
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of the Flora Sea oa the we»t, ii 900 fathoms beneath the 
surface. 

From Ambofna we went to Teroate, and thence across 
the Molucca passage and into the Celebes Sea by the 
passage between Beiaren Island and the north east point 
in Celebes. On the 13th we trawled and took serial 
temperatures near Great Tawallie Island. The trawl 
brought np several specimens of a very elegant stalked 
halicbondroid sponge new to science, and the thermo¬ 
meter gave temperatures sinking normally to a bottom 
temperature of 2° 04 G On the following day we sounded 
ha 1,200 fathoms, with again a normal bottom tempe¬ 
rature of l 0, 9 C It seems, therefore, that the Molucca 
passage communicates freely with the outer ocean , it 
does so at all events to the depth of 1,200 fathoms, 
and most probably to the bottom, if it include greater 
depths 

In the Celebes Sea we had two deep soundings 
(m the 20th, to 2,150 fathoms, and on the 22nd to 
2600 fathoms. On both occasions serial tempe 
rature-soundings were taken, and on both the minimum 
temperature of 3°7 C (38° 7 F) was reached at 700 
fathoms A passage of this depth into the Celebes Sea is 
therefore indicated very probably from the Molucca 
passage This temperature coiresponds almost exactly 


with that taken by Capt. Chimmo in the tame ana. We 
trawled on the noth, and although the number of sped 
mens procured was not large, they were sufficient to give 
evidence of the presence of the usual deep sea fauna. 

We reached Zamboanga on the 23rd, and on the 26th 
we passed into the Sulu Sea and trawled at a depth of 
10a fathoms On the 27th we sounded to 2,550 fathoms, 
and took a serial temperature sounding A minimum 
temperature of 10 s C was found at 400 fathoms, so that 
the Sulu Sea must be regarded as the fourth of this sin 
gular succession of basins cut off by barriers of varying 
height from communication with the ocean This obser¬ 
vation in the main confirmed those of Capt Chimmo in 
the same locality The minimum temperature reached 
was the same in both, but we appear to have found it at a 
somewhat higher level 

We arrived at Ilo Ho on the 28th, and proceeded by the 
eastern passage to Manila, which we reached on the 4th 
of November 

The collections have been packed and catalogued m 
the usual way, and will be sent home from Hong Kong 
We have had an opportunity dunng this cruise of making 
a very large number of observations of great interest. I 
believe I may say that the departments under my charge 
are going on in a very satisfactory way 



Msa Kuuiu 


THE MOAS OF NEW ZEALAND I 

f~\UlTE recently rumours have reached us from New 
V Zealand to the effect that two living specimens of the 
colossal atrnthious birds, the Moas, have been captured 
in the province of Otago, which are to be taken to Christ 
church. That the genus Dintmit . to which they belong, 
has been extinct for some time is the general impression, 
, gad ft is based oh evidence of no inconsiderable weight 
Nevertbeists, there ere many reasons*for the belief that 


it is not long since individuals of that ostrich like group 
peopled parts of New Zetland. In 1870 Dr Haaat dis¬ 
covered kitchen middens made up of fragments of Moas 
of different species, mixed up with bones of seals, dog r, 
and gulls, together with pieces of chalcedony, agate, &c, 
which evidently indicate that these gigantic buds were 
contemporaneous with the ancient human inhabitants of 
the islands. A human skeleton having been found with 
a Dinornls egg between its arms is also evidence in the 
same direction, as is the recent discovery of the neck of 
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one of these buds with the muscles and integuments pre 
served 

Several portions of the external covering of the bird 
have also been discovered, along with bones, which show 
signs of recent interment Beside feathers, the complete 
skeleton in the museum at York has the integument of 
the feet partly preserved, from which it is evident that 
the toes were covered with numerous small hexagonal 
scales We are now able to supplement our knowledge 
with a description of the covering of the tarsus from a 
specimen sent by Dr Haast to Prof Alphonse Milne- 
Edwards, which to to be seen in the Museum of Natural 
History at Pans This specimen is figured, one fourth the 
natural sire, in the accompanying drawing, for which we 
have to thank the proprietors of our enterprising French 
namesake La hat are It was obtained at Knobly Range, 
Otago, and belongs to the species Dtnorm r tttgens From 
it we learn that the tarsus, as well as the toes, was nearly 
entirely covered with small horny imbricate scales, ana 
not with broad transverse scutes, as it might quite possibly 
have been. It is also evident that the hind toe, or hallux, 
which is not present in either the Ostrich, Rea, Emu, 
Cassowary, nor in some species of Moas, was articulated 
to the metatarsal segment of the limb a little above the 
level of the other toes Those species of Dtnotnis which 
possess the hind toe, Piof Owen includes m the genus 
Pahptnyx 

Amongst the struthious birds, the Mo is agree most 
with the Apteryx, in the presence (occasionally) of a fourth 
toe , and in their geographical distribution 1 hey re 
semble the Cassowaries and the Emus most in the struc 
ture of their feathers , and in ihe structure of the skull 
differ from all to an extent which has made Prof Huxley 
arrange them as a separate family of the RatiUc A 
knowledge of the anatomy of their perishable parts would 
be an invaluable assist incc in the determination of their 
true affinities, but it is almost too much to hope that the 
material for such an investigation will ever present itself 


rHE RECENT STORMS IN THE ATLANTIC 

'THIS subject has attracted the notice of the New 
A Yotk Herald, which, in an article on the 23rd 
January, remarks that “the successive gales appear to 
have been connected with the high barometer or polar air- 
waves which have recently swept across the northern part 
of the United States" Our contemporary sajs, more¬ 
over, that the last “great barometer fluctuation was 
followed by a storm centre which the weather reports 
recorded on the 19th inst. as then moving eastward over 
the Gulf of St. Lawrence. In fact, the lesson appa¬ 
rently deduable from the recent steamer detentions and 
ship disasters we had to record is, that the severest 
cyclones may be looked for as the sequel phenomena of 
toe great winter areas of high barometer and intense cold j 
or, in other words, the rising glass should be studied by 
the seaman as carefully as the falling glass " 

Certainly, there is some truth in this assertion , but our 
contemporary ignores tbe startling fact that at the very 
same moment we had in Europe low pressure, southern 
gales, and high temperature On the 15th a strong south 
westerly gale was raging at Valentia. 1 vidcntly the 
danger is very gTeat when a rising barometer in America is 
coupled with a tailing barometer in Europe, or 'vtce versa. 

Unhappily, the Transatlantic Telegraph 1 s not in use 
now for sending meteorological summaries between 
Europe and America. It is deeply to be regretted 
that the practice was discontinued, and we hope the 
recent disastrous gales will induce the nations on both 
aides of the great ocean to neglect no longer that useful 
channel of matuai information 


W DB FONVOLLK 


THE PAST AND TUTVRE WORK OP 
GEOLOGY* 


the 29th ult Prof Prestwich, who, as Ottr readers know, 
has succeeded the late Prof Phillips In the chair of Geology 
at Oxford, gave his ioaugaral lecture in the Museum of tM 
U niversity He commenced by paying a high and well merited 
tribute to the value of the work, the wide attainment* and ebarao- 
ter of his predeceswr, Prof Phillips, and giving a brief sketch 
of the aspect of geological science at the time the chair was estab¬ 
lished Prof Prestwich then proceeded to notice some of the 
larger features, whether on quest ons of theory or on questions of 
fact, by winch the progress of geology has been marked, and 
which, while they may serve to show how much has been done, 
will vet indicate how much still remains to be accomplished. 

“ The geologist commences, ’ Prof Prestwich said, •' when 
the astronomer ends. Wc have to adapt the large and broad 
generalisations of cosmical phenomena to the minuter details 
of terrestiuil structure and constitution, which it is our business 
to study The common origin of the solar system has been long 
inf rred from the spheroidal figure of the earth and the relations 
of the planets to one another, and explained by evolution from an 
original nebulous mass , and geologists have had to consider how 
far such a hypothesis is in accordance with geological facta. The 
questions connected w th the earliest stages of the earth a history 
are on the very boundaiy line of our science, but they have too 
important a beat mg on its subsequent stages not to command our 
serious attention , and though obscure and theoretical, they servo 
I to guide us to firmer ground This nebular hypothesis Jus re¬ 
cently received from physicists corroboration of a most novel and 
striking character, equally interesting to geologies and astro¬ 
nomers. 

“The wondciful discoveries with respect to th* solar atmo¬ 
sphere, made by means of the spcctioscope, have now presented 
us with an entirely new class oi evidence, which, taken fn con 
junction with the argument derived from figure and plan, glvea 
irresistible weight to the theory of a common origin of the sun 
and its planets, and while serving to connect our earth with 
distant worlds, indicates as a corollary what of necessity mutt 
have been its early condition and probable constitution 

“ The whole number of known etsmtmts composing the crust and 
atmosphere of the earth the lecturer went on to siy, amount 
only to sixty four, and their relative distribution is vastly dispro¬ 
portionate. It has been estimated that oxygen In combination 
forms by weight one half of the earth’s crust, silicon enters for 
a quarter, then follow aluminium, calcium, magnesium, potas¬ 
sium, sodium, iron, and carbon There nine together have been 
estimated to constitute fn„„ of the earth s crust The other ills 
consist of the remaining fifty five non metallic an l metallic ele- 


rhe researches of Kirchhoff, Angstrom, Tbalin, and Lockyer 
have now made known, that of these sixty four terrestrial elements _ 
there are twenty present in those parts of tbe solar atmosphere 
called the “ chromosphere ” ant “ reversing layer,” as the stra¬ 
tum which surrounds the photo sphere is calked from certain 
optical properties. They consist of f— 

Aluminium Chromium. Lead (?) Sodium. 

Barium Cobalt Magnesium. Strontium. 


Cadmium. 

Calcium. 

Cuius, 



Iran. 


“ Nor, with jmssibly two exceptions, does the spectroscope girls 
any indication of unknown elements. 

While these phenomena afford such strong additional prooft of 
the common origin of our solar system, Mr Norman Lockyer, 
basing his inquhtes upon these and other facts recently acquired 


t On analysing this list we find — 

1 Permanent (ms Hydrogen. 

• Metals of the Alkalies Sodma 

A1 LjX MeU ‘ 1 _ 01 Calcium 

3 Metals o< the Esc darn Z Magnesium. Zmc CMndum. 

All .he Metals of th* Iron dam { g-g 

s Metals of theliuchm Tin TtUmun. 

: Metal of the Lead class (probably) 

The metals of the1 Tungsten Antimony, Silver, and Gold am 

entirely unrepresented while if we except the ~»«ii— nature of imiruase. 

SSL *—qj y "* uU * d ” SWBlt 
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paths constitution of the tan, bat been led to form tone new* 
of singular Interest bearing on the probable itructure of the crutt 
and nucleus of the earth. With hit permission I am enabled to 
lay before you some of the points in the inquiry he is now 
pursuing' 

” Observation and theory have both led him to the unexpected 
conclusion that in the cate of an atmosphere of enormous height 
and consisting of gates and of metallic elements in a gaseous 
state, gravity oveicones diffusion, and the vstious vapours extend 
to different heights, and so practically arrange themselves in 
layers, and that in the sun, where owing to the fierce solar tern 
perature the elements exist in such a state of vapour and of com 
pkte dissociation, the known elements are observed to thin ont 
in the main In the following order * — 

Coronal Atmosphere . . Cooler Hydrogen 

{ Incandescent Hydrogen. 
Magnesium. 

Calcium. 

! Sodium 
Chromium 
Manganese 
Iron. 

Nickel, &c 

“ Mr Lockyer suggests, and has communicated some evidence 


atmosphere. He also explains why under these conditions their 
record among the Fraunhofer lines should be a feeble oue 
Hence he considers that we have no argument against the pre 
sence of some quantity of the metalloids in the sun taken as a 
whole, although that quantity may be small 

“Air Lockyer then takes the observed facts together with the 
hypothesis of the external position of the metalloids, and is 
considering these two que»tions — 

I Assuming the earth to have once been in the same con. 
dition as the sun now is, what would be the chemical constitution 
of Its crust ? 

a. Assuming the solar nebula to have once existed ss a nebu 
lous star at a temperature of complete dissociation, w hat would 
be the chemical constitution of the planets thrown off ai the 
nebulosity contracted ? 

“ It will be seen that there is a most intimite connection be 
tween 'these two inquiries , the localisation of the various ele 
menta and the reduction of temperature acting in the same way 
in both case*. 

“ Thus to deal with the first question j as the external gaseous 
vapours (those of the metalloids) cooled they condensed aud fell 
on the underlying layer, where they entered into combination, 
forming one set of binary compounds, and then others as the 
temperature was reduced, until finally all the metals in 1 earths 
Were pieclpitated f 

II If now we turn to the earth's crust we find It very gene 
rally assumed that the fundamental igneous rocks which under¬ 
lie the sedimentary strata, and which formed originally the 
outer layers, may be divided into two great masses holding 
generally and on the whole a definite relation one to the other— 
an upper one consisting of granite and other Plutonic rocks, 
frlch ha nlica, moderate in alum ins, and poor in lime, iron, 
and magnesia , and of a lower mass of basaltic and volcanic 
rock* of greater specific gravity, with silica 
portions, alumina in equal, and iron, lime, 



U 


much 1i 


larger proportions, with also a great vaneiy of other 

_jits a* occasional constituents j while the denser metals are 

in larger proportion in the more cen ral portion of the nucleus. 
The suggestion of Mr Lockyer is that this order follows neces¬ 
sarily Horn the original localisation of the earths and metals 
before referred to, by which the oxygen, silicon, nnd other 
metalloids formed, as they now do in the sun, an outer atmo¬ 
sphere, succeeded by an inner one consisting In greater part of 
the alkaline earths and alkalies, then by a lower one of iron and 
Its associated group of metals, and finally by an inner nucleus 
containing the other and denser metals. 

“ As we have before observed, above nme-lenthsof (he earth's 
ernst consists of those elements which, on the assumption of the 
external position of the metalloids, would constitu e the outer 
layers of the nebular mass. Thus, oxygen and silicon alone con¬ 
stitute on tbe avenge of the mass of acid 1 hPontc rocks of 
which the upper part of the first assumed shell of the earth con¬ 
sists , while beneath it are the basic rocks, into the composition 
of which c&laum, magnesium, and iron, combined with oxygen, 
enter in the proportion of, say, the silica being less by Afc, 


still deeper lie the denser and h 


r metals which reach the 


__m not Sad a placs In the above list, because its order la the 

layers tits eat yet been determined by observauwi, Gut tbe principle referred 
to Would place It between megetsuim end eslcfara. 

♦ Ftnuythoe* binary compounds capable of existing at a high tempera 
— —oh IS the vapour of water, of hydrochloric amd nlica, carbonic acid 

-. * ,-1-idly, the precipitation of these would give 

avariety of silicates, chlorides, sulphates, 
-r —— •>-, jmeathutlOu of 1-*• 

i&saadtfoeou*, 


“ We next ct... 1 _ _ 

cal constitution of the planets. It is imagined that the same 
consideration would holi ^ood, and that the exterior planets may 
approach in their constitution that of the sun s outer atmosphere, 
and that the planets may become more metallic as their orbits 
he nearer the central portion of the nebula Mr Lockyer con 
uders that the low density and gigant c an 1 highly absorbing 
atmospheres of the outer planets accord with their being more 
metalloidal , and that, on the other hand, the high density and 
comparatively small and feebly absorbing atmospheres of the 
inner planets, points to a more intimate relation with the inner 
layers of the original nebulous mass. For the same reason wn 
should expect to fiud the metalloids scarcer in the sun than in 
the earth 

“ In the Jovian system, and in our own moon, we hnve a still 
further snpport of the hypothesis in the fact that the density ot 
the satellites is less than that of their primary 

“ I had hoped, Prof Preslwich continued, “ to have brought 
before you some of the results of the examination of the spectra 
of portions of the outer igneous rock crust of the earth, which 
Mr Lockyer kindly undeitook to compare wuh the solar spec¬ 
trum, but, owing to the state of tbe weather, the investigation 
u not yet complete It may, however, be stated that, at in the 
spectrum of the sun, so in the spectra of the granite, greenstone, 
and lava already tested, no traceof metalloids isj resent, although 
oxygen and silicon arc so largely present in these rocks. 

“ We can, however, null only look on these views as hvpo- 
(helical, but they commend themselves to us by their simplicity 
nnd grandeur, and their high suggestivencss for future inquiry 
and research. They show us also bow the spectroscope may, as 
the microscope has done already, aid the Investigations of the 
geologist—the one by endowing tbe eye with new powers of 
sight with respect to the infinitely minute, and the other with 
new powers of tangible analysis with respect to the infinitely 
distant. 

" Quitting the eaily history of our globe, we leave the domain 
of the astronomer and enter npon one shared by (he geologist, 
the mineralogist, the chemist, and tho mathematician Instead 
of the sixty four simple elements, their mutual reactions have 
resulted in the formation of somewhere about 1,000 varieties of 
rock* and minerals alone, with which the geologist has m future 
to dcaL He also has to deal wuh all the physical problems 
arising from tbe consolidation of the crust of the earth—from 
pressure due to gravitation and contraction—from the action of 
subterranean furces—from the effect* of heat—and with all the 
varied phenomena resulting from these complex conditions." 

Mr Prestwicb then referred to the early belief that the thick¬ 
ness of the crust of tbe earth does not now exceed thirty to sixty 
mile* , and to the conclusion, supported by Sir W. Thomson, of 
tbe late Mr Hopkins, who, reasoning on phenomena connected 
with precession or nutation, concluded that on the contrary it 
could not be lest than 800 miles thick or more 

Remrfricingthat it is difficult, however, to reconcile three news 
with tbe extest and character of modern volcanic action, Prof. 
Prrstwich referred to the theories propounded by Mr Msllet 
in his remarkable paper recently published In the Transaction* 
of the Royal Society 

" Ih itrugmphictl geology,” the lecturer went on to say, H the 
l great divisions originally marked out by our p rede cess or * stand, 
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but their number tad the number of subdivision* here greet hr 
increased. In 182*. when Phillip* tod Cooybeare wrote their 
• Geology of England end Wale*,’ twenty-three »o-called forma¬ 
tions were recogniied, where** now thirty-eight such ere esta¬ 
blished, end these ere divided into about 120 subdivisions, each 
characterised by some peculiarity of structure or of fauna. 
Palaeontology os a separate science was not then known 1 strtw 
rural stud physical geology bad chiefly occupied attention ; but 
the etudy of organic remains has since advanced with inch rapid 
and vigorous stride* that the older branch was until lately in 
danger of being neglected and distanced 

* r At that time the number of spedes of organic remains in 
Great Britain which had been described amounted only to 75a, 
whereas now the number amounts to the huge total of >3)376 

*^Same idea of the extent and variety of the past life of our 
globe may be formed by comparing these figures with the numbers 
of plants and animals now living in Great Britain. Excluding 
those classes and families, such as the naked molluscs and others, 
which from their soft and gelatinous nature decay rapidly, and 
so escape fossilIsatlon, and insects*—the preservation of which 
is exceptional—the number of living spedes amounts to 3,989, 
against 13,183 extinct species of l be same classes. 

" Thus, while the total number of those daaset of vertebrate and 
invertebrate animals and plants represented in a fossil state, and 
now living in Great Britain, fa only 3,989, there formerly lived 
m the lame area as many as 13,276 spedes. so that the fossil 
exceed the recent by 9,287 spedes. It must be remembered also 
that plants are badly represented, for, owing to their restricted 
preservation, the fossil spears only number 823 against 1,820 
recent specie*. Buds are still worse represented, as only eighteen 
fossil spedes occur against 354 recent species. 

“ But the multiplicity of British fossils, however surprising as a 
whole, hai to be viewed in another and different light The 
large total represents, not at the recent species do, the life of one 
period, but the sum of those of sll the geological periods. 
Geological periods, is we construct them, are necessarily arbi 
trary The whole geological senes consists of subdivisions, each 
one of which it marked by a certain number of characteristic 
species, hot each having a large proportion of species common 
to the subdivisions above and below it These various subdivi 
stoat are ngsin massed into groups or stages, having ccrtiin 
features and ccrtmu species pccul nr to them and common 
throughout, and which groups are separated from the groups 
above and bdow by greater brenka in the continuity of 1 fe and 
of stratification than mark the lesser divisions. As these on the 
whole severally exhibit a distinct fauna and flora, we may con 
venlently consider them as periods, each having its own distinc¬ 
tive life, and the number of which in Great Britain we hare taken 
approximately at thirty eight 

“ The number of species common to one period and another 
varies venr greatly, but taking the average of the sixteen divi 
lions of the Jurassic nnd Cretaceous series, of which the lists 
were, with a portion of those of the older series, given a few 
years since by Prof Ramsay, t we may assume that about thirty 
per cent of the organic remains pass from one stage to another 

“ Dividing the 13,276 fossil spedes among the thirty eight 
stspes, or omitting the fewer stages and some others, and taking 
only thirty, we thus get an average of 442 spedes for each j and, 
allowing In addition for the number common to every two 
periods, we obtain a mean of 630 specie* as the population of 
each of the thirty period*, against the 3,989 spedes of the 
present period. On this view the relative numbers are therefore 

reversed 

*’ ihii gives a ratio for the fauna or flora of a pest to that of tbc 
present period of only as 1 6 3 But it must be remembered 
that probably the act nil as well aa tbc relative numbers of the 
•everal classes fmt/r tt in each and all of these several formations, 
varied greatly at the different geological periods. Stni we hate 
no reason to suppose bat that during the greater part of them 
ttfo of one form or another was as prolific, or nearly so, fa the 
British area than a* at the present day, end we may thus form 
some conception of how little relatively, though so much really, 
we have yet discovered, and of bow much yet remains tobe 
done before we can re-establish the old lends and seas of 
each soccemivt period, with their Ml and significant populations. 
TM* we caonot bop* ever to rucceed in accomplishing My, for 


decay has been too quick and the rock rfaombmost too: 




-jr to yield up all the varieties of pest fa 

but although the limits of the horizon may never be readied, tns 
field may be vastly extended, etch segment of that senricMs 
may yet be prolonged we know not bow far) and it is fatkfa 
extension—in the fining up of the blinks exwfcw la the Ufe or 
each particular period—that Be* one great work of he future.*' 
(To it contiHtttd.) 


NOTES 

It ie perhaps too much yet to expect any albafoa to the* 
interests of science fa that very rtoccato composition, a Queen’* 
Speech. The next best thing to this, however, occurred last 
Friday, when Lord Rayleigh, the seconder ot the Ad drew, very 
courageously pointed out the omission from the Speech of any 
allusion to an event " which had excited some public interest of 
a non-political character ” His lordship referred to the recent 
Transit of Venus, in which the astronomers of this country had 
taken a part, but by no means, be thought, "too large a 
part ” We confess that on this point we quite agree with 
Lord Rayleigh, indeed, we think he has stated the case, at 
against England in this matter, with remarkable mildness. Bat 
this is a mere detail compared with what followed Lord Ray¬ 
leigh said “ he could not put from astronomy without expressing 
a hope thatother sciences of equal philosophical interest and greater 
material importance might receive more Government recognition 
than had hitherto been accorded them. It was something of an 
anomaly that England, whole great prosperity was largely due 
to scientific invention, should be slow to encourage those 
whose discoveries were laying the foundations of future progress. 
It was said, he knew, that these things might he safely left to 
individual enterprise, but there wera field* of investigation in 
which individuals were powerless. We hope that this emphatic 
advocacy of the claims of science on Government, by one who 
has had the honour of being selected to second the Address on 
the Queen’s Speech, augurs favourably for the amount of attention 
these claims ire likely to tecure during the forthcoming session. 

Thk words of Mr Disraeli on Monday night with regard to 
University Reform are also very cheering to those who wish to 
see some decided action taken towards the thorough reform of 
our Universities. Mr Disraeli’s words were very strong, so 
strong indeed as to amount to an sssurance that Government 
really menus to take into serious consideration this session the 
Report of the University Commhsion. "It fa our opinion,” the 
Prime Minister said, “ that no Government can exist which foe a 
moment m a in t a i n s that the consideration of University Reform, 
and consequently legislation of tome kind, qrUl not form part of 
it* duty" There word* give out no uncertain sound. Mr 
Disraeli said, moreover, that when the Report was presented fit 
the end of last session, the Colleges were not assembled. It 
would be interesting to know whether the Colleges have yet mat 
to consider the Report, tnd whether they are likely to act on this 
hint of the Premier and take some internal action—commeno* 
the work of reform from within, instead of waiting until they we 
driven to it by force* from without 

Wx are able to give this week the first instalment of an 
abstract of Prof Preslwich’s lecture fa the chair of Geology 
at Oxford. We have printed it fa small type, fa order to fee 
able to give a* much as possible of an address which, oer rentes 
will see, it likely to maik an important stage fa the bfetory ef 
geological science. The address will shortly be publfahed fa 
a separate form. 

Tax Arctic Committee appointed by the Admiralty, havfag 
completed its work aad seat in a fiaal report, was dlesotaifept 
wetk. Th* Committaehu got thnmgh much week in tiwxmf 
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of ordering clothes rad provisions, rad making preparation* of 
«Q kinds, in which it wm ably assisted by Dr Ly&il and Mr 
tawia, two old Arctic officer* of long experience. The farther 
arrangement* will be under the direct supervision of Capt Karct, 
who will also assign the ipecial duties to be undertaken by the 
different officer* under hia command. Commander Markham, 
who acquired much experience in ice navigation in 1873, wi I, it 
ha* now been arranged, accompany Capt. Naresin the first ship, 
rad the younger executive officer* are the very pick of the service 
The medical staff, consisting of four officers, is also composed of 
» men who are quite capable of taking charge of tome branches 
Of scientific Investigation One, at least, 1* a good botanist 

In our last number, p. 268, is a letter in which the im 
portuce of attaching a competent geologist to the expedition is 
strongly urged It is, of course, very desirable that, if scientific 
civilians are attached to the expedition, they should be men who 
can secure results which could not be equally well secured by 
any of the officers. Aa regard* botany, the number of known 
flowering plants In Greenland is about 130, and it is unlikely 
that they can be largely added to. The point of botanical inte¬ 
rest, within the unknown regon, 1* the distribution of genera 
and species, and what la needed is diligent collection, with careful 
notes of the 1 calltles where the different species are four d This 
could be perfectly well done by the medical and other officers of 
the expedition Hut to secure satisfactory geological results, a 
trained geologist, well acquainted with all the Arctic problems. 
Is essential, and It is not likely that any of the officers would 
have the nccestaiy qualifications. It is, therefore, very im 
portant that suggestions such as those of our correspondent last 
week, and of others who have urged the same views, should 
have their due weight 

At the meeting of the Royal Gergraphical Society on Mon 
day, Admiral Richards read toalarge and distinguished audience, 
including H R II the Pnnce of Wales, a paper on the proposed 
route to the Pole for the Arctic Expedition It was intended at 
present, he said, that the two vessels should leave Portsmouth 
about the latter end of May, and, taking the usual route to 
Baffin’s Bay, so endeavour to pass up Smith’s Sound In 81“ or 
8a® north latitude they would probably separate, and while one 
would stay exploring the northern coast of Greenland, the other 
would push still further northwards. Lverything, the Admiral 
was of opinion, had been done to ensure success. After a few 
Temarks on the probable nature of the sea beyond 82° latitude, 
In the course of which he stated that from the violent current 
which swept southwards from Smith s Sound and through Hud 
son's Strait, along the coast of Labrador, he Inferred that there 
was no great continent north of Smith s Sound, he concluded 
by pointing cut the advantages that would result from the expe¬ 
dition. 

With regard to the proposed German Arctic Expedition, the 
Committee of the Federal Council on Maritime Matters has 
proposed that the Council should submit the question of sending 
out a German Arctic Expedition to an Imperial Commission for 
constderatlon. 

To those who are seeking for detailed information concerning 
the route of the Arctic Expedition, we would commend an 
Stride (with map) by Dr R Brown, In the Geographical Jlfaga 
Mentor February, on Disco Bay, giving a very fell Idea, derived 
from personal experience, of the physics! and social condition 0/ 
th* West Greenland coast between 69° rad 71° N lot The 
Mttgoant states that Dr Brown is " the greatest bring authority 
ms all scientific questions connected with Greenland ' In the 
forthcoming volume of |he 11 Transaction*" of the Geological 
Society of Glasgow Dr, Brown will have • paper os the Noun 
soak Peninsula and Dime Island, 


Many influential French papers are circulating the intelligence 
that Lieutenant Bellot, although he came to London with the 
authorisation of the French Government, has not been admittod 
on the staff of the English Arctic Expedition Strong remarks 
are made on the supposed selfishness of the British Admiralty 

Lieut Cameron has rent home a map of Lake Tanganyika, 
from Ujijl to the south end, on a large scale , which represents 
gc graphical work of great Importarce The work of Burton 
and Speke and Livingstone oh the lake is confined to the por* 
tion north of Ujijl, for the voyage made by Dr Livingstone 
along the west coast, south of Kasengc Island, was made at a 
lime when he was too ill to make observations. Cameron’s 
exploration Is, therefore, a discovery In the true sense, and one 
of considerable interest, for that young officer has not only 
carefully delineated the outline of the lake)with all the indenta¬ 
tions of the coait and the mouths of rivers, but he has discovered 
the outlet, and thus solved a great geographical prol lent Ho 
is himself very cautious In assuming anything without personal 
inspection, and even yet hesitates to allow that the stream which 
lie found flowing out, and traced for some miles, is really on 
outlet. He holds it to be possible that it may floW into some 
swamp or backwater But there really seems to b« little room 
for doubt on the subject, although Lieut Cameron is wisely 
resolved to make a further examination The river Lukuga 
flows cut of the lake, at the end of a large bay, a short distance 
south of the Kasenge Island, between which and the outlet is 
the mouth of the Rogumba, which flows into the lake The 
Lukuga, according to the Chief and people who live on Us banks, 
flows from Lake Tanganyika to the river Lualaba. On May 4th 
Cameron went down the Lukuga for a distance of four miles, 
and found It to be three to five fathoms deep, and five to six 
hundred yards wide, but much choked with grass. There was 
a distinct, but not a rapid current flowing out We understand 
Cameron s map of Lake Tanganyika will shortly lie published by 
the Geographical Society 

A VERY inlerctting paper in the Gcogtaphtcal Magatme is on 
Great Thibet, be ng an account of a journey made In 1872-73 
from the hendquaiters of the Indian Great Trigonometries! 
Survey by a semi Thihetan, a young man trained to the work, 
named Major Montgomerie. He crossed the Brahmaputra to 
the north of Shigatze, and journeyed along the river Sheang 
Chu, to the lake lengn Nor (the local name of which is Nam 
cho), which he may be said to have discovered, as It has hitherto 
Ixen placed on our maps merely on the authority of old Chinese 
surveys of unknown authorship. Its north point is just under 
31® N 1st, and its south point about 304°, it lies between 30* 
and 31® west It is about 50 miles in kitgth and between 16 
and 25 miles in breadth After suffering considerable hardships 
the young explorer rad his small party returned to L hasa * . 

To the kecpersblp of the Zoological collections of the 
British Museum, vacated by the resignation of Dr J E. Gray, 
Dr Albert Gunther has been appointed. The appointment of 
Assistant Keeper, rendered vacant by Dr Gtlntheris promotion, 
has been filled by the appointment of Mr F Smith, of the 
Entomological Department 

Profs Chikrici, Pigorinl, and Strobd, have started anew 
periodical devoted to the prehistoric antiquities of Italy, under 
the title of the Bullcttxno <it Palcntologta Italia ft a, the first num¬ 
ber of which has just sppeared It is intended to issue monthly 
numbers, each of sixteen pages, with at least six illustrative 
plate* in the course of the year. The present number contains 
articles cm -flint flakes worked to a rbomboldal form like some of 
those discovered in Kent’s Cavern, on the mode of hafling 
brass* cell?, and notices of some recent discoveries hi Italy, 
The annual sabscription Is seven francs. 
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Wi would remind our reader* that Prof Clerk Maxwell’s 
lecture to the Chemical Society, “On the dynamical evidence of 
the molecular constitution of bodies,” will be delivered cm 
Thnnday neat, the i8ih instant The Faraday Lecture will be 
delivered by Dr. A W Hofmann on the 18th of March 

The Cambridge Smith’s Prizes have been adjudged as fol¬ 
lows —Drst prize, W Burnside, B A , Pembroke, second prise, 
O Chrystal, It A, St Peter’s. These two gentlemen were 
declared equal fa (he last Mathematical Tripos as Second 
Wrangler 

At the 300th anniversary of the founding of the University of 
Leyden, held on the 8th Inst, degrees were conferred < n the 
following English men of science —Prof Cayley, Mr Huggins, 
Mr Prescott Joule, Dr Odling, and alio Prof Newcomb, of 
Washington, U S , created Doctors of Mathematics and Physics, 
Mr Charles Darwin was created Doctor of Medicine 

Ir Is intended to issue, In October 187$, the first number of a 
periodical to be entitled Mtnd, a Quarterly Revteio of Scientific 
Psychology and Philosophy Due prominence will be given in 
the Review to objective researches into the functions ol the 
nervous system. All special lines of investigation aflorJing 
Insight into mind, In dependence on the main track of psy 
chological inquiry, will receive attention in the Review , t g , 
Language, Primitive Cu turn, Mental Pathology, and Comparative 
Psychology Mind will be published by Messrs. Williams and 
Norgate. 

The Board of Trinity College, Dublin, have elected Dr J 
Emerson Reynolds Professor of Chemistry in the University of 
Dublin. Dr Reynolds is well known as an accomplished 
chemist, on excellent observer, and a skilful experimentalist 
His researches on a new group of colloid bodies containing 
mercury, and on ceitam silicic acids, and his discovery of sul 
phuretted urea, have made his nsnie well known His election 
as one of the Professors ol the Medical School of Dublin 
University Is in every way for the interest of that school, and the 
announcement thereof will be received with the greatest favour 
by hit colleagues. 

Tin ax will be an examination at Downing College, cm 
Tuesday, April 6, and three following days, for a Scholarship 
In Natural Science Information can be obtained of the tutor 
of the College, Mr John Peikins. 

fUX Government has received a despatch from Batavia, dated 
Feb. 3, announcing an eruption of the volcano kloet, in the 
island of Java, whereby great destruction bos been caused at 
Blitar 

Wa have received an instalment of the thirty ninth supplement 
to Petermann’s Mitthnlungtn, which is to be occupied with a 
full geographical and statistical account of the Argentine Re¬ 
public, Chili, Paraguay, and Uruguay The part to hand con¬ 
tains details concerning the physical features, political divisions, 
and population of the first named, and a large finely executed 
map of all the four Dr Pettnnann himself compiles the strictly 
geographical account from the latest official statistics, while a 
geographico s ta t ist i ca l appendix is to be given by Dr Bur 
neuter, direct of of the Museum of Bueno* Ayres. 

Tax January part of Petecmann's Mitthntungen contains a very 
Interesting sketch, by E. Behm, of the origin and progress of the 
German African Society, which has already set to work m earnest 
on the West Coast, and promises to do much for the exploration 
of Africa in this direction. Dr Petermann writes on the means 
by which the Society’s explorer* are to carry on tbdr work, and 
itroafly advocates the use of elephants. A map of the coast 
Ikon a* N. to S. accompanies the papers, showing the route* 
of previous explorers, and those of Bastlan, GtMeldt, and 


10187374. The moving spirit of the Society bth»acoctnplMu 4 
Dr Bastion, who himself has travelled in nearly every region Of 
the globe. 

The January number of the Bulletin of the French Gep- 
grephical Society contains the first instalment of a aeries of 
extracts from Abbd David’s account of his travels in Mongolia 
In 1866 Abbe David is one of the most Indefatigable of living 
travellers, and hu probably done more than any other explorer 
to make known the natural history of China, for it is for botan¬ 
ical and zoological, rather than for geographical pu rp oesa , ho < 
travels. The narrative of this hu font journey, and also of Mb 
second in 1868-70, up the Yang tse Ktang, and as far as tha 
borders of Thibet, have been published In the tfouvellet Archive* 
of the Paris Museum. From these narratives tha present 
extracts, presenting mainly the geographical results, art taken 
AbW David was compelled to return to Europe laat April to recruit 
hit shattered health, and contemplates publishing a separate 
narrative of a third journey, from Pekin down through the centre 
of China, during which he explored the Important chain of 
the Tsing ling Mountains. 

At the last settle of the Paru Observatory M Dupuy dc Lome 
explained his ferry boat intended to carry railway trains be¬ 
tween England and France M do Leisepa alio delivered a 
lecture on the tunnel which it is proposed to bore from Calais 
to Dover A commission of nineteen members baa been elected 
by the VersaiUet Assembly to report upon the boring of a pre¬ 
liminary gallery All the members are unanimous to grant the 
required authorisation. The president of the commissioners is 
M Martel, one of the members for Pas de Calais. Four other 
members for that department are amongst the commission. 

On the 1st of February M Leverrier announced to the 
Academy of Sciences the d scovery, by M Stephan, the director 
of the Marseilles Observatory, of Encke's comet On the 8th 
he announced the detection, by M Stephan, of Winnecka’s 
comet, which is a more notable object, and can be observed with 
a finder It la necessary to employ powerful Instruments to doo 
Fncke s with certainty Both comets were seen at Marseilles for 
the first time, thst of Encke In 1818, and Winuecke In 1819. 

In the number of the 30th January of the International Bulletin 
of the Puns Observatory, M Leverrier publishes the first list of 
the corrected observations for the tmill planets in 1873. Al¬ 
most all the numbers are incorrect by a few tenths of a second, 
msny of one second, some of twenty seconds, and one of two 
degrees. 

The Statistical Society have published this year for the Hist 
time an almanac for 187J It is very neatly got up, and will 
no doubt prove useful to the members of the Society, and tha 
very carefully and originally arranged calendar ought to make 
it interesting to outsiders. The almanac contains, baa ides, a Hat 
of the principal statistical documents issued by the several State 
departments, and a series of tables of equivalents of imperial 
and metric weights and measures. During the year 187$ (be 
Council hope to make arrangements for compiling Tables of Con¬ 
stants relating to population, pauperism, crime, education, 
exporta and imports, Ac., with a view to their publication with 
the almanac for 1876. 

Tax following is the title of the msay to which the Howard 
Medal will be awarded by the Statistical Society hi November 
1875 j the essays to be sent k on or before June 30, 187$ 

“ The State of the Dwellings of the Poor in the Rural Districts 
of England, with special regard to the Improvements that have 
taken place since the nWdle of the 18th century j and their 
Influence on the Health and Mon of the Inmates.” 

The South Path Commirdcntt a Chicago have roomily 
determined upon the es te bMs htesa t of botanical gudfritette 
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perk, and hate Mt apart foe the purpose a tract of aixty terra, 
to wHeh addition* will he made from time to time u occuion 
nap require. A botanical muaeum ud herbarium will be in- 
eluded in tbe acbeme A circular haa been inued by the board 
of managed, soliciting contributions from kindred inatitutiona 
The worka are to be commenced as soon u the weather will 


Ir may be remembered that the United States steamer 7 Vr- 
eartra, after hating completed the lue of soundings made for 
the purpose of selecting a suitable route for a Transpacific cable, 
under Commander Belknap, again started on the same duty, 
under the charge of Capt Erben, leaving San Francisco on the 
tat of Notember direct for the Sandwich Islands. The Hawaiian 
Gamttt of Dec. a announce* her arrival at Honolulu, ud remarks 
that, in all, sixty-two casta of the sounding-liae were made, the 
first near the Farallones, the water gradually deepening from 
that point to 2,500 fathoms. In 1 st 33° id ud long 132° the 
depth began rapidly to diminish, showing 1,417,435« 4«3. and, 
finally, 385 fathoms in 1 st 32° 58 Numerous observation* 
were mode, which showed that there was a submarine peak 
rising about 2,200 fathoms from th* ocean bed Beyond this, 
for a circuit of fire miles around this peak, deep water was found 
in every direction, ud a few miles from the peak 2,500 fathoms 
were reached. From this the depth gradually increased, until in 
1 st 24° long. 152" the depth wa* 3, II5 fathoms This wtu only 
about 400 miles from Honolulu The soundings brought up 
from the peak showed a mixture of lava and coral, which is sup¬ 
posed to be Indicative of a submarine volcano. Tbe temperature 
at the bottom wa* found to vary but little from 35° to 36° I' 
The remits of tbe survey, according to the Gauiie, are satis¬ 
factory, showing, if anything, a better line between Honolulu 
and San Francisco than that from San Diego. 

Th* science of medicine and surgery according to Turopean 
notions U making some progress in Japan. We learn that in 
the hospital at Hakodadi there are twenty young men rrgu 
larly entered ns students of medicine, daily lectures are given, 
and " bedside and other clinical demonstrations, ’ the curriculum 
being similar to that of moat medical schools. An illustrated 
medical journal In the Japanete language is also published every 
two months. 

From the Superintendent's Report (1874) it appears that the 
Royal Botanic Gardens, Calcutta, are recovering very slowly 
from the devastating effects of the cyclone* of 1864 and 1867 
The growth of tbe shrub* and trees planted to replace those up¬ 
rooted ha* not been very luxuriant, and a long time must elapse 
before tbe welcome and useful shade of noble trees inch as once 
filled the garden will be enjoyed there again 

TH* addition* to the Zoological Society's Gardena during 
the past week include four Summer Ducks {Aix tponsa) from 
N America, presented by Lord Braybrook, F Z.S. j a Macaque 
Monkey {Macacue tynomoigm) from India, presented by Mrs. 
Polo Shawe, * Zebu (Bot Mem) bom In the Menagerie, a 
White-fronted Capuchin Monkey {Cebns albifrone) from S. 
America, deposited, two Indian Tree Ducks {Dendrotygna 
artuaU) from India, received In exchange; fourteen Baste 
{Labrax i^m), three Grey Mullet {Atugd eaftio), and a Coitus, 
(Cettne buboHi) from British Seas, purchased. 


SCIENTIFIC SERIALS 
Dm Zeeiogietke Carom,—In the December number the first 
Wtkkbone ou moostroeities in wild birds, by Herr Pfarrer 
TWtd, who describea several instances of additional and deficient 
fimba, and figures the leg of a Golden Eagle with two well- 
s dejiioped estmtoes attached to the bacW the tarns.-The 
Dr. Notts brats of the ralmnnfishaey on tbe Rhine at 


Sb Goar. In 1873 the number of fish captured was 1,162, 
weighing in all 16,61a Iba.-An account by Dr Taibar of the 
chase of the Sooth American Ostrich {Rea amenetma ) with the 
Mae ii reproduced from the “ La Plata Monatsschuft. —Dr R 
Meyer describes two breeding neats of the squirrel [iemrtu tml- 
gnm), in which the entrance was covered by a lid or flap, formed 
of fine grass, he confirms the statement that these animal* have 
other nest* to which they remove their young hr case of danger 
—Dr A Praetorius writes oa the domestic animal* of the 
ancient Greeks.—Victor Ritter von Tschnri Schmldhofai states, 
on the authority of L. v Hueber, that the Leaser Kestrel ( 7 tit> 
nunatlut ttmkrie) is spreading northward in Carmthis, and 
replacing the common specie* (T alandanue) and also give* an 
'- "-nee of the breeding of the Waxwing {BombuylL garrula) 

_ostria, a nest having been found in May 1872, in the Castle 

park at Kremsier by Pfarrer Kasper Unfortunately, It was 
destroyed, and the birds disappeared. 


Journal of the Anode Satiety of Bengal, Part II No. 2,1874. 
—Record of the Khairpur meteorite of Sept 23, 1873, by H B. 
Medlicott This is limply a record of the appearance and fall 
of a meteorite, from the observations of several persons, and the 
weight* of the specimens collected, the largest of which weighed 
10 lb. 120*. 126 gr The stone la described as being of the 
usual steel grey colour and crypto-crystalline texture.—Contri¬ 
butions toward! a knowledge of the Burmese Flora. Part I, by 
S Kura an abridged enumeration of Burmese plants, phane 
rogamic ami cryptogamic, aa far a* they have come to the 
writer’s knowledge, containing the polypetolous dicotyledons. 
Ranunculacem to the end of the Geraniacete. Epitomised 
generic descriptions are given, as well as a conspectus of the 
species of each genus.—On the Asiatic species of Molosai by 
(1 F Dobson Two new species are described, via., A 'ye/t 
nomut tragatus and A' Johorensit —Index to Part II vol silt, 
1873 


Astronomitehe Nachnckten, No 2,018 —This number contains 
a long article detailing observations of the spectra of Wjnnecke’s 
and Coggia s comets, and of changes in the head of that of Coggur 
As to the spectrum of Winnecke 1 * comet, the author states that 
on the 7lh and 10th of May last the spectrum consisted of thru* 
bright bonds, the middle one the brightest, and sharply limited 
towards the red end of the spectrum. The brightest por Ion of 
this liand appeared a little more refrangible than tne b, line, 
while the beginning of the band coincided with it. The bright 
central portion of the comet, 1} diameter, appeared to have fn 
it certain bright points like start of 12 to 14 magnitude, and the 
central portion gate * faint continuous spectrum On the 6th of 
May, Coggia • comet gave a spectrum of three bands the central 
one near b line was brightest, and the one nearest the blue the 
faintest, the nucleus and contiguous portions gave a continuous 
spectrum, in addition to the former one, extending from wave 
length 590 to 44a On tbe 18th the middle line was seen sharply 
limited towards the red and shading towards the blue, the wave¬ 
length of the sharp limit was estimated at 515 , the other bands 
were not to sharply defined on the red side as tbe central one, 
and the relative brightness of each is given as yellow, 2 , green, 
4, and bine, 1 The bands were strongest where crossed by the 
continuous spectrum of the nucleus. No other bands were 
visible , the positions of the commencement of the bands from a 
mean of observations are, tst band, 562 5 j 2nd band, 5151, and 
3rd baud, 471 6 . A change in the comparative brightness of 
tbe bands appears to have been noticed at times, and the author 
obierres that one might expect absorption band* iu the continuous 
spectrum corresponding to the bright bands, and that the changes 
of brightness of tbe Iiuet should be viewed as an important 
matter in reference to this expectation. Trace* of absorption 
bands appear to have been noticed, but their position not fixed. 
Tbe following table of comparison of spectra of comets and 




Comet. 

Contis 

Comet. 

Henry 

Comet II 
186* 

First band f 
of 

Spectrum. ( 

Beginning 
Brightest part 

5035 

553* 

54i 

562-6 

559 

541 

5631 

538 

Second 1 
ditto. 

(Beginning 
l Brightest part 

s ' s i 

511 8 
500 

517' 

516 

5°° 

517-2 

49* 

Third 1 
ditto. . 

i^Soart 

(DnsotcK pan 

X 

4«5 

1 

464 

47* 4 

43* 
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Hut part of patroWua 


Bafiaain* of tit bu4~ 3*3 » 5*»“9 

B^ioforndbuid 3*64 


5115 broad bright ' 


* „ ... very delicate 

473-* 473 1 n# 

464 $*f.nlb»<U 

. . auddl* of a .... middle of broad 
43" • bead 437 1 faint band 

430U broad bur 43® 8 bright luw. 

From this labia It appear* that the beginning of the bandj of 
each comet correspond, but that the brightest part* of these vary 
In position. For companion with other comet* the bnghtett 
port* of the bands are given — 

Comet I Tuttle* Bucket Co«i»» 


BagiaaUc of 3rd band 

sa^r. - : 

From this table It a 


the sensation was noted and recorded just aa It occurred to the 
x, such terms as 11 fresh,” “fair," “not clot#,” “ekto,” 
dose,” “ extremely dote,’ 4c. being employed Tho 
sir wu then collectel (generally m two jars or bottles, for Con¬ 
trolling experiments), and set anide with lime-water for subse¬ 
quent analyst*, and the temperature* of the wet and dry btdb 
thermometers noted. About the same time samples of the 
external air were also taken, and the thermometers read. 


lit band 557 557 555 554 

and band 511 5*3 5«* 5™ 

3rd band - 47* 473 4*9 

The remainder of the paper on the change of form consists of 
daily note* referring to drawings and girlng measurements of the 
comet The nudeu* appear* to have changed it* ihape from 
round to oral and other forms.—In No *,019 Dr Luther gives 
an ephemerl*for linnet (104) Clymene, which has not been 
seem since 18C8 —-Dr lloletschck and Dr Luther give position 
observations ol comet* and minor planet* made last year — 
G W Hill sends a note on a long period of irregulmity of 
llestia, truing from the action of the earth, and it* applica 
tion to ascertain the value of the solar parallax —J Falls* writes 
to say that he has ducovered Clymene, he olio saw Dione and 
Althaea again—Winneclce mentions the discovery, by Uurrelly, 
of a comet, position December 10th DeU , + 39* 49 5 j R A, 
l6h 4m 05s. 


SOCIETIES AND ACADEMIES 

London 

Royal 8oclcty, Jan. 28 —“ On the Theory of Ventilation 
an attempt to establish a positive basis for the calculation of the 
amount of fresh air required for an inhabited air space, by 
Surgeon Major F de Chsumont, M D , Assistant Professor of 
Hygiene, Army Medical School Communicated by Frol 
I arkes, M I) , F 1< S 

In a paper m tho Ldinbutgh Medical "Journal for May 1867, 
the author adduced some remits to show that the evidence of the 
senses might be employed (if used with proper care and precan 
(tons) as the ground work of a Vale, and gave a short table of 
the amounts of respiratory impurity (estimated at CO,) which 
corresponded to certain conditions noted as affecting the sense 
of smelL 

It is generally admitted that it is organic matter that is the 
poison in air rendered impure by the products of respiration. 
It u alto admitted that it u the same substance that gives the 
disagieeable sensation described as “ closeness in an ill* 
ventilated an-space Although the nature of the organic matter 
may vary to a certain extent, it will be allowed that a condition 
of good ventilation may be established if wc dilute the air 
sufficiently with fresh air, so that the amount of organic matter 
shall not vary sensibly from that of the external air Obeerva 
tlons, however, as fsr as they have gone, seem to show thxt the 
amount of organic inipunty bear* a fairly regular proportion to 
the amount of carbonic acid evolved by the inhabitant m an 
air space, and as the latter can be easily and certainly deter¬ 
mined, we may take it as a measure of the condition of the 
air*space. If we adopt as otur standard the point at which there 
is no sensible difference between the air of an inhabited space 
and the external air, and agree that thb shall be determined lw 
the eflfects on the sense oT smell, our next step is to ascertain 
from experiment what is the average amount of CO, in such an 
air-space, from which w* can then calculate the amount of ait 
required to keen it in that condition. All the author’s remilts 
have been obuhed in barracks and hospitals. 

The plan followed in all was to take the observations chiefly 
at night, when foe rooms or wards were occupied, and when 
fins and lights (except the lamp or candle used for the observa¬ 
tion) wen out Qn first entering the room from the outer air 


this way any unintentional biu In the record of sensatloi 
avoided, and this source of fallacy frurly well eliminated. 

Although the records of sensation an various in term*, 1™ 
author has thought that they might be advantageously reduced 
to five orders or dosses, each of which he characterises by one 
more appropriate terms in common use 
He then proceed* to give an analysis of tho results of his 
observations on the case of each order, from which be draws 
the following conduslons — 

In order No. i, " Fresh,” &c., a condition of atmosphere 
not tensildy different from the external air, the conditions which 
are those of good ventilation are the following 1— 

Temperature about 63“ Fahrenheit 
Vapour shall not exceed 4 7 grams per cubic foot 
Carbonic acid shall not exceed the amount in the outer air by 
more than o 2000 per 1000 volumes. 

No 2.—“ Rather close, Ac. A condition of atmosphere in 
which the organic matter begins to be appreciated by the senses, 
and the ventilation ceases to be good — 

Vapour in the air exceeds 4 7 grains per cubic foot 
CO, in excess over outer air, ratio reaching o 4000 per 1003 
volumes. 

No 3.—“Close,” Ac. The point at which the organic 
matter begins to be deddedly disagreeable to the senses, and the 
ventilation begins to be decidedly bad — 

Vapour reaches 4 9 grams per cubic foot 
Carbonic add in excess over outer air to the amount of 
0 6000 per 1000 volumes. 

No 4—“Very close,’ Ac Fhe point at which the organic 
matter begins to be offensive and oppressive to the senses, and the 
ventUatiun very bad — 

Vapour reaches 5 00 grams per cubic foot 
Carbonic add in excess over outer air reaches o , 8ooo per 
1000 volumes. 

No s —“Extremely close, Ac. The maximum point of 
differentiation by the senses — 

Vapom 5 100 grains per cnbic foot 

Carbonic add, in excess over the amount in the outer air 
beyond, o 8500 per 1000 volumes. 

It will at once be seen that the figures in No. J differ but 
little f ohi those m No. 4, and that the probable limi ' of 
differentiation by the senses is readied in No. 4. The number 
ol recorded observations in Na 5 Is alio very few comparatively j 
and the author thinks it would therefore be better to group the 
two together thus — 

Nos. 4 and 5 combined, being the probable limit of possible 
differentiation by the senses. 

I Temperature —In the outer air Jl° 43, in the inhabited 
air-spaces 65* 12, or a mean difference of 13* 69. 

3 Vapour and Humidity —The vapour in the outer air waa 
3 729, inside 5 108, or a mean difference of 1 379 grain, cor¬ 
responding to a lowering of relative humidity of 8 *92 per cent 
3. Carbonic Acid — In tbe.outer air o 3928, u lb* inhabited 
air spaces 1 2461, or a mean difference due to respiratory 
impurity of o 8533, the range for probable error of result 
being between 0 8717 and 0-8349. 

We may therefore say that when the vapour * reaches 5 too 
grains per cubic foot, and the CO, in excess o 8000 volume 
per 1,000, the maximum point of differentiation by the sense* 

The author then shows that .there is a regular progression as 
we pas* from one order to another. 

He then proceeds to give • large number of tabular state 1 
iscotig pAlctUiiip&ii mn * jitkA bit practical poodiriot fcifa 
that the experimental data already quoted fairly justify tfe* 
adoption of the following 

Conditional tho Standard of good Ventilation. 
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tonbemtureof 63* V , or 5 0 grains at a temperature of 65° F 
Humidity (per oent) ought not to exceed 73 to 75 
Car tome And. Respiratory impurity ought not to exceed 
O'oooa per foot, or o aooo per tooo volumes. 

Taking the mean external air ratio at o 4000 per tooo, thli 
would give a mean internal air ratio o( 0 6c00 per 1000 


Feb 4.—-Remarks on Professor Wyville Thomson’s Prellml 
nary Notea on the nature of the Sea bottom procured by the 
wmndinga of H M S Challenger, by William B Carpenter, 
F R.S 


The first of these questions is, whether the Globigerma, by the 
accumulation of whose shells the Globtgertna oore is being formed 
OU,the deep sea bottom, lire and multiply on that 1 ottom, or pass 
their whole lifts 111 the superjacent water (especially in its upper 
Stratum), only subsiding to the bottom when dead 
Prof Wyville Thomson has been led to adopt the latter opi 
nion, by the results of Mr Murrey s explorations of the surface 
and sub surface waters with the tow net, while the close relation 
which they further Indicate between the surface fauna of spy 
particular locality and the materials of the organic deposit at the 
bottom appears to Prof Wyville Thomson to warrant the con 
elusion that the latter Is altogether derived from the former 
The author, without calling in question the correctness of these 
observations, submitted, first, that they bear a d fTertnt interpre 
tation j and, seeon l, that this interpretation is required by other 
facts, of which no account seems to have been taken by 1 rof 
Wyville Thomson and his coadjutor That the G/obiginna live 
on th, bottom only, is a position clearly no longer tenal le , but 
that they live and multiply in the upper waters only, and only 
sink to the bottom after death, seems to the author a position no 
more tenable than the preceding, and he adduces the ev dence 
which appears to him at present tojostrythe conclusion that 
whilst the Globtgertna are pelagic in an earlier stage of their lives, 
frequenting the upper stratum of the ocean, they sink to the bottom 
whilst still living, in consequence of the incressing thickness of 
their calcareous shells, and not only continue to live on the sea 


bed, but probably multiply there,—perhaps there exclusively 
That there is no 4 priori improbabiUty in their doing so, 11 
proved by the abundant evidence in the author s possession of the 
existence of foramlnifcrel life at abyssal depths obtained during 
the Porcupine expeditions of 1869 and 187a 

Of the existence of living Ghbigerina in great numbers In the 
stratum of water Immediately above the bottom, at from 500 to 750 
fathoms’ depth, the author la able to speak with great positiveness. 
It several time* happened, during the third cruise of the Par 
cuptnt In 1869, that the water brought up by the water bottle from 
immediately above the Globtgenna ooze was quite turbid j and 
this turbidity was found (by filtration) to depend, not upon the 
suspension of amorphous particles diffused through the water, 
but upon the presence of multitudes of young Globtgcnm.e, which 
were retained upon the filter, the water passing through It quite 
clear The contrast in size and condition between the floating 
sheila and those lying cm the bottom immediately beneath them 


The author then alluded to the observations of Dr Wallicb, 
with which his own are m entire accordance, and which leave no 
reasonable ground for doubt that the contrast is a consequence of 
their continued lift For it is clearly shown, by making thin 
transparent sections of the thick shelled Globigerina, that the 
change of external aspect is due to the remarkable exogenous 
deposit which is formed, after the full growth of the Globtgertna 
has been attained, upon the outside of the proper chamber 
wall This deposit is not only many times thicker than the ori 
final chamber-wall, bat it often contains flask-shaped cavities 
„ ^petting from the exterior, and containing sarcode prolonged into 
' r fra6»tM^t#sinyeStmantofthedidL From these important 
♦NirvatioiiS, U seems To the author an almost inevitable inference 
tilt the subsidence of-the Globigenaa to the bottom is the con 
•oqdence, not of their death, but of the increasing thickness and 
wurbt of their shells, produced by living action. 

‘Ant the Globigerina which have subsided to the bottom con¬ 
tinue to live there is farther indicated by the condition of the 
uercodk cont e nts of their shells. In any sample of Gitiigtnm 
am that the author hat seen brought «p by the dredge or the 


sounding apparatus, part of the shells (presumably those of the 
surface-layer) were filled with a sarcode body corresponding m 
condition with that of foraminirem known to live on the sea bed, 
and retaining the characteristic form of the organism after the 
removal of the shell by dilute acid. In the same sampin will be 
found shells distinguishable from the preceding by their dingy 
look and greyish colour, by the want of consistence and viscidity 
In their sarcode contents, and by the absence of any external 
sorcodic investment these are presumably dead Other shells, 
again, are entirely empty, and even when the surface stratum 11 
formed of perfect Globtgenna, the character of the deposit soon 
changes as It Is traced downwards. (See 1 Depths of the Sea,” 
p 410) 1 hese facts seem to the author to mark very strongly 

the distinct on between the living surface layer and the dead sub* 
surface layer , and to show that there is nothing In the condition 
of the deep sea that is likely to prevent or even to retard the 
decompoa tton of the dead sarcode bodies of Globtgertna There 
is a significant indication of the imdccomposed condition of the 
sarcoce bodies of the Globtgertna at the surface layer, in the fact 
that they serve as food to various higher animals which live on 
the same bottom 

It seems to the author clear, from the foregoing facts, that the 
onus probandt rests on those who maintain that the Globtgertna 
do not live ou tne bottom , and such proof 11 altogether wanting 
The most cogent evidence in favour of that proposition would be 
furnished by the capture, flowing in the upper waters, of the 
large thick shelled specimens which are at present only known ns 
having been brought up fiom the sea bed And the capture of 
such specimens would only prove that even in this condition the 
Globtgertna can float, it would not show that they cannot also 
live on the bottom. 

That the Globtgenna not only live, but pi opagate, on the sea 
bottom, is indicated by the presence (os already stated) of 
enormous multitudes o( very young specimens in the water imme¬ 
diately overlying it And thus all we at present know of the life- 
histoiy of this most important type seems to lead to the conclu 
sion, that whilst in the earlier stage* of their existence they are 
Inhabitants of the upper waters, they sink to the bottom on 
reaching adult age, m consequence of the increasing thickness of 
their shells, that they propagate there (whether by gemmation or 
sexual generation is not known), and that the young, rising to the 
suifacc, repeat the same history 

The author then proceeded to show that the relation between 
the aurface- fauna and the bottom deposit is by no means as con 
slant as Prof Wyville Thomson and Mr Murray aifiim it to be 

It may be taken as proved that there is no want of foremtm 
feral file in the Mediterranean. To confirm thia the author 
referred to the results obtained by various observers. That 
Foreminifera, especially Globigenna, abound in its surface water 
at Messina, ii testified by Haeckel In the passage cited by Frof 
Wyville Thomson, and when it is considered how large an influx 
of Atlantic water ia constantly entering through the Strait of 
Gibraltar, and Is 1 icing diffused throughout the Mediterranean 
basin, and how favourable is its temperature-condition, it can 
scarcely be doubted that if the doctrine now upheld liy Prof 
Wyville Thomsen were correct, the deposit of Globtgertna shells 
over the whole bottom area ought to be as abundant as it la in 
the Atlantic under corresponding latitudes. Yet the author found 
the deeper b< Items, from 300 fathoms downwards, entirely des¬ 
titute of Globigerine as of higher forms of animal life; and this 
was also the experience of Oscar Schmidt 

The author can see no other way of accounting for the absence 
of Globigenna ooze from the bottom of the Mediterranean, save 
on its shallow borders, than by attributing it to the unfavourable 
nature of the influences affecting the bottom life of this basin , 
that 1* tossy, the gradual settling down of the fine sedimentary 
deposit which forms the layer of inorganic mud everywhere 
spread over Us deeper bottom , and the deficiency of oxygen and 
excess of carbonic add which the author has shown lo prevail in 
its abyssal waters, giving them the character of a stagnant pool, 
these influences acting either singly or in combination. 

Another fact to which Prof. Wyville Thomson formerly 
attached considerable importance as indicative of the bottom 
life of the GMigorina, is unnoticed in his recent communication, 
viz , the singular limitation of toe Globtgertna ooze to the " warm 
area ” of tbs sea-bed between the North of Scotland and toe 
Faroe Island!. Details of toe observation will be found In toe 
author’s Lightning and Porcvptn* Report* on the exploration of 
this region. On the “ cold area ” the author never found a single 
Glohgtrina, the bottom consisting of sand and gravel, and the 
Foreminifera brought up fries it being ah ' 
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___a The “wsra am*,” octhe other baud, 

it covered with Gtet^erisea ooze to to oeknown depth, iu tor- 
fec* stratum being composed of perfect thrill filled with sareods, 
whlltt its deeper laytr* are amorphous. Netr the junction of the 
two areas, bet (till within the thermal limit of the “ warm,” land 
and Glohgerma ooze are mingled; thla being peculiarly notice- 
aUeoa tM "HoUttua ground,” which yielded a large proportion 
'*---—- -j, in tbl| locality Now, If the 


bottom-depotit it dependent on the life of the surface-stratum, 
why should than be tbit complete absence of Globxgmua ooze over 
the “cold area,” the condition of the surface-stratum being every¬ 
where the tame ? The author can tee no other way of accounting 
for it than by attributing h lo the drift of the cold underflow carry¬ 
ing away the Glthlgenna that on tubsiding through it, toward! 
the deep batm of the Atlantic, into which he believet that under¬ 
flow to discharge itielf. Prof. Wyville Thornton, however, 
denies any sensible movement to this underflow, continuing to 
apeak of it ai "banked up" by the Gulf Stream,* which here 
(according to him) baa a depth of 700 fathoms, and this very 
striking example of want of conformity between the turiace- 
fauna and the bottom-depotit consequently remains to be ac¬ 
counted for on hit hypothesis 

The other of Prof. Wyville Thomson’s principal conclusions 
relate* to the origin of the “ red clay,” which he found covering 
larva arras in the Atlantic, and met with also between Kergue¬ 
len 1 ! Laud and Melbourne Into this red day he describes the 
Gloiigertna ooze as graduating through the "grey ooze,” and 
he affirm* this transition to be essentially dependent on the 
depth of the bottom. And from the data which he gives he 
mn.Una >r an InHnhitohl* (nfarmwa “ ih.l lha ml rl.vT. 


_n indubitable inference “ that the red day 

tidily the insoluble residue, the ash, as it were, of the calcareous 
organisms which form the Glotngmna ooze after the calcareous 
matter ha* been by tome meant removed.” This Inference he 
considers to have been confirmed by tha analysis of several 
samples of Glotngmna ooze, “always with the mult that a 

■mall proportion of a rad sediment remains, which- 

all the characters of the 


: red clay."' Prof Wyville Thom- 


VP!,_he presence of 1 _ 

bottom waters, and to the derivation of this water in great part 
from circumpolar freshwater ice, so that, being comparatively 
free from carbonate of lime, its solvent power for that substance 
is greater than that of the superjacent waters of the ocean He 
might have added probability to hi* hypothesis, if he had cited 
the observations of Mr. Sorby as to the i n c r ease of solvent power 
for carbonate of lime possessed by water under greatly augmented 


The author, however, after a careful ex amination of the data 
given by Prof. Wyville Thomson, thinks It is dear that no con¬ 
stant relation exists bctwecen depth and the nature of the 


that the remarkable uniformity of the “red day” deposit, 
coupled with its peculiar composition, indicates that it is not 
derived from the land; and the author's suggestion is based on 


greensands that occur in various geological formation* are for the 
moat put composed, and which Is a silicate of peroxide of iron 
and alumina. 

It it well known that Prof Ebrenberg, in 1853,* drew atten¬ 
tion to tha fact that the grain* of these green sands are for the 
roost part, if not entirely, mlemtl easts of Foraminifera j the 
sarcodtc bodice of the animals having been replaced by glau¬ 


conite, and the calcareous shells subsequently got nd of, e 
by abrasion, or by tom* solvent which does not attack their 
tents. It was soon afterwards shown by Prof. Bailey (U.S.), 
that in certain localities a like replacement is going on at the 
prearnt time, tha chamber* of recent Fomminifembeing occa¬ 
sionally found to be occupied by mineral deposit, which, when 
the shall has been dissolved away by dilate acid, presents s per¬ 
fect internal cast of its cavities. The author then referred in 
this connect ins) to the researches of Messrs. Parker and Rupert 
Tone* on Mr. Btcte Jukes’s Australian dredgings, end to his own 
on n portion of lbe fonmiaifaral sand dredged by Capt Spratt 
in the iGgeaa (kindly phund in his hands by Mr. J. Gwyn 
Jeffreys). 
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\reous, corresponding precisely to tl 
described by Prof. Ehrsnberg. 

- author, In the residue left after the decaldficatlou of Capt. 
Spratt’* dredgings, noticed a number of small particles ot rat 
clay, tome of them presenting no definite shape, whilst othess 
approximated sufficiently closely in form and size to the g rea t 
and ochreous " Internal cuts " to Indues him to surmize that 
these also had been originally deposited id the chambers of Fora¬ 
minifera, their material being probably very nearly the suae, 
although its state of aggregation is different And if this sms 
their real origin, be would be disposed to extend the tsa* view 
to the red clay of the Challenger soundings. 

In conclusion, the author submitted that if the red clay is (as 
he is disposed to believe) a derivation of the Globtgerina ooze, 
its production is more probably due to a post morion deposit ht 
the chambers of the Foraminifera than to the appropriation of 
it* material by the living animals in the formation of their sheila. 
That deposit may have bad the character, in the first Instance, of 
either the green or the ochreous silicate of alumina and iron, 
which constitute* the material of the internal casts, and may 
have been subsequently changed in its character by a metamor- 
pbic action analogous to that which changes felspar into day. The 
presence of an excess of carbonic acid would have an important 
share in such a metamorphosis, and the same agency (especially 
when operating under great pressure) would be fully competent 
to effect the removal of the calcareous shells. This seems to the 
author the most probable mode of accounting for their disappear¬ 
ance from a deep sea deposit, where no mechanical cause can be 
invoked. Rut in shallower water*, where the same excess of 
carbonic add docs not exist, and the aid of pressure 11 wanting, 
but where a movement of water over the bottom is produced by 
tide* and currenlt, he it disposed rather to attribute the dis¬ 
appearance of the shells to mechanical abrasion. This it the 
explanation the author would be disposed to give of the dis¬ 
appearance of the shells from the green sand brought np by the 
Challenger in the course of the Agulhas Currant, but whether 
it was mechanical abrasion or chemical solution that removed the 
faraminiferal shrill whoa* internal costs formed the Greensand 
deposit of the Cretaceous epoch, must remain for the present an 
open question. 

Linnean Society, Feb. 4.—Dr. G J. Allman, F.R.S , 
president, in the choir —Capt Gilbert Mair and Dr Llewellyn 
Powell were elected Fellows. —The following paper* were read 1 
—On Ariseena sfoctosum, by Mr. J. Gammie. The remarkable 
appendage to the spadix of this plant had been supposed to be con¬ 
nected with a contrivance to favour croat-fertUlsation, but the author 
bad been unable to find that it is visited by insect*.—On the Algtp 
of Simon’s Bay. —On the Fungi collected during tha Challenger 
Expedition, by the Rev. M. J. Berkeley.—On the plants aqd 
insects of Kerguelen's Land, by Mr. H N Moseley. The 
author enumerated the insects met with during the visit of the 
party, including only one winged gnat, all the rest bring apte¬ 
rous. A great quantity of one species wen seen crawling over 
the Pringua, but not cm the infloresancc.—On the origin and pre¬ 
vailing systems of pbyilotaxis, by the Rev. G. Hanslow- I* 
this elaborate paper the object of the author appeared to be to 
trace all existing systems of phyllotaxit to modifications of the 
decussate a* the simplest—A d is cussion followad, in which Mr. 
Hiem, Prof. Dyer, Mr. A. W. Bennett, and Dr. Musters took 
part. 

Zoological 8ociety, Frit a.—Dr. A. GUnther, F.R.S, vioa- 
president, in the chair —Mr. Sdater exhibited and made ternaries 
on a fine skin and skull of • female Haemal (Cerems ehtlentu\ 
and a pair of horns of an adult male of the same anhnaL for¬ 
warded by Mr EdwynC Reed, of the National Museum, San¬ 
tiago, Chib.—Dr. £. Hamilton exhibited and made remark* cm 
some deformed sterna of the common fowL-Prof. A. H. Garrod 
read a paper 00 the kangaroo called Helmatums hettmeu by 
D* Albertis, and on ittaffinUles, in which such point* in tha 
anatomy of the type-specimen woe described as served to ex¬ 
plain its systematic pontioc. It was shown from tha form of the 
premolar and molar teeth^from the nature of the for, and from 


mutt be placed in the «_ 

genus as the Dortegsis hrunU (MUUer), named mom oorrecUy 
2>. mueUeri (Schkgri). The specie* therefore, should ttapd U 
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jwt form* well-narked independent map of ibo Macropokl 
Sckter reed notice* of tome urn parrot* sow 


._ from Mr Edward Bartlett, 

curator of the Mutcsm and Public Library, Malditone, contain 
log a lltt of die m»wmal* and btrda collected by Mr Waters in 
Madagascar, amongst which was a fine adult specimen of the 
Madagascar Rlver-hos (Pttamackanu eAuartfti) —A communi 
callow was read from Mr E. P Ramsay, containing remarks on 
the original skin of Ptilonorkynckus rawmltyi, which he regarded 
as a hybrid between the Satin Bower-bird (Phlotterkynckut kola- 
ctrKtui) and the Regent bird {Strtculus ckryttctphalus) —Mr R 
Bowdte* Sharpe read a paper entitled ‘ Contnbntions to the 
Onmhology of Madagascar, being the fourth communication on 
the saase subject made to the Socieiy This paper contained 
descriptions of a new Accipltnne form proposed to be called 
Entrionkii tuiur, a new species of AMonui, proposed to be 
called A ermhyi, and a new foim of Nectannl doe, to which 
the name Ntedrtpanu tormeam was assigned —Dr Gbother 
F R.S , read a paper on some mammsls recently collected by 
Mr Crosdey in Madagascar, amongst which were a new Lemur, 
proposed to be called Ckirogalnu truhotis, and a new form of 
rodent, belonging to the Murids, for which the name Bracky- 
tar tuny: albicauda was suggested 

Qeologicsl Society, Jan 7 —Mr John Evans, h R.S , pre 
sldent, in the chair —The following communications were read 
—On the structure and age of Arthur’s Scat, Edinburgh, by Mr 
John W Judd The author said that Arthur’s Seat, so long the 
battle-ground of rival theorist*, famished in the hands of Charles 
Madam a beautiful illustration of the identity between the 
agendas at work during past geological periods and those in 
operation at the present day One poition, however, of Mac 
lam’s masterly exposition of the structure of Arthur s beat, that 
which req ires a icctnd period of eruption npon the same site, 
but subsequent to the deposition, the upheaval and the denu la 
turn of the whole of the Carboniferous rocks, is beset with the 
gravest difficulties. The Tertiary and Secondary epochs have in 
turn been proposed and abandoned as the pcuod of this supposed 
seoond period of eruption, and it has more recently been placed, 
on very questionable grounds, in the Permian 1 he antecedent 
improbabilities of this hypo thesis of a second period of eruption 
ate 10 great, that it was abandoned by iu author himself before 
bis death A careful study of the whole question by the aid of 
the light thrown upon it m comparing the structure of Arthur 1 
Sent with that ol many other volcanoes, new and old, shows the 
hypothecs to be alike untenable and unnecenary The supposed 
proofs of a seoond per od of eruption, drawn from the position of 
the central lava column, the nature and relations of the frag¬ 
mentary materials in the upper and lower parts of the hill respec 
tively, and the position of certain rocks in the Lion • Haunch, 
all break down on re-examination While, on the other band, an 
examination of Arthur a Seat, in connection with the content 
polsneou* volcanic ipeks of Forfar, Fife, and the Lothian*, shows 
that In the fanner we have the relic* of a volcano which was at first 
submarine but gradually rose above the Carboniferous sea, and was 
the product of a ttttgU and almost continuous series of etuptions, 
■—“ The Glaciation of the Southern Fart of the Lake district, 
and the Glacial Origin of the Lake-basins of Cumberltnd and 
Westmoreland " (second paper), by Mr J Clifton Ward. The 
directions of ice scratches in the various dales having been 
pointed out, the course of the several main glaciers was described, 
and k sms shown bow they must have become confluent in all 
the lower ground, forming a more or less continuous ice-sheet, 
which overlapped most of the minor ridges parting valley from 
yjdtey, and sms frequently forced diagonally across them. The 
pn-ltCm. of certain ice-groove* having an abnormal direction 
went described, in several cates these croa* lofty ridges at right 
angles to their direction, and generally at passes or depressions 
slang a water-shedding line. Most of those noticed had a gene¬ 
rally east and wsst direction, sad ocCarred at varying heights, 
frost 1,150 to 2,400 feet The author, while acknowledging the 
difficulty attendant upon any explanation, was inclined, though 
somewhat doubtfrUly, to regard these abnormal markings as doe 
to Sotting ice, dung the great period of interglacial lubroer- 
gtacc/Tbe moraine* wereall bedleved to belong to the last set 
«f docUrs. The subject of the ■* Glacial origin of Lake-basins" 
wtstbeh rotated tpon, and the following lakes discussed by 
afrimt of diagrams drawn to scale, showing lake-depths, 


mountain outlines, and the thickness of the ice >—Wastwater, 
Grasmere, Easdale, Windermere, Conbton, and Esthwaite, 
together with several mountain tarns. In the case of Wastwater, 
the bottom was shown to run below tha level of the sea for a 
distance of a mite and a quarter, and the deepest point to be put 
opposite the spot at which the only side valley joins the mam one 
While the greatest depth of the lake 1* 251 fret, the thickness of 
the old glacier icc must have been fully 1,500 , and, all points 
considered, Prof Ramsay’s theory of glacial erosion sc caved te 
the author certainly to be upheld In like manner, the same 
theory was thought to account for the origin of the other lakes 
mentioned, such ones as Windermere ami Coalston being but 
long narrow grooves formed at the bottom of pre-existing valley*. 
Mountain Urns were held to be due sometimes wholly to glacial 
erosion, sometimes to this combined with a moraine dam, and 
occasionally to the ponding back of water by moraines alone, 
or moraine like mounds formed at the foot of snow-slopes. 

Chemical Society, Feb 4.—Prof Odllng, F R.S , in the 
chair—A communication from Mr G Whewell, entitled “Test 
for Carbolic Acid, ’ and a note on the action of anhydrous ether 
on titanic tetrachloride, by Mr P P Benson, were read Two 
crystalline compounds are obtained in this reaction t the one, 
Lolling at 105* to 120“ C , and melting at 42° to 48* C , has the 
composition TiCI 4 (C 4 ll, 0 ) O , the other, titanium ethyl tn 
Chlorhydnne, liCl. (Clfl.O), melts at 76“ to 78° C., and boiLat 
186° to 188'C —The last paper was by Mr W II Perklas, 
in glyoxy’— — 


h R.S , on dibromacetic and glyoxyhc acids. 

Institution of Civil Engineers, Feb 2.—Mr Thoa. E 
Harrison president, in the chair —The paper read wa* “ On the 
origin of the Cheiil Bank, and on tl e relation of the existing 
beaches to past geological changes independent of the present 
coast action, by Prof Joseph 1 restwich, FRS., &c.—This 
remarkable bank of pebbles extending from Poitland to 
Abbotsbury, a distance of nearly eleven miles waa described 
with great accuracy by Sir John Coode, M Inst C E., in 1853 
llh/t ‘ Minutes of Proceedings Inst C h., vol xti p. 520) 
It was then 43 feet high and 600 feet wide at the south end, 
decreasing to 23 feet high and 510 fret wide at the north end 
The pebbles diminished in size from I ortland to Abbotsbury 
Sir John Coode also staled that the shingle consisted chiefly of 
pepples of chalk flint, with a small proportion of others of red 
sandstone, porphyry, and jasper, none of which could have been 
derived from local rocks. In older to deteiraine their origin, he 
examined the coast from Portland lo Start Point and traced the 
flints lo the chalk cliffs between Axmoutli and Lyme, and the 
red sandstone, porphyry, and jasper pebbles to the new rod 
sandstone of Budleigh Salterton and other places m Devon¬ 
shire , whence he concluded that the only source from which the 
shingle oi the Chesil Bank could have been derived was between 
Lyme Regis and Budleigh, and that it was propelled eastward 
along the coast to the Chesil Bank by the action of wind waves, 
due to the prevalent and heaviest seas. The objection to this 
view urged at the tune by the Astronomer Royal waa, that the 
largest shingle occurred at the Portland end of the bcacb, or the 
most distant part from which it had travelled Mora recently 
an old ‘raised beach,’ standing from twenty one to forty-seven 
feet above the present beach, had been discovered on the Bill 
of Portland, and Prof Prestwich showed that thU beach con¬ 
tained all the materials found in the Chesil Bank, including also 
numerous chert pebbles from the Upper Greensand of tha cliff 
between Bi id port and Sidmouth This raised beach was not 
due to any existing agency, but to canoes in operation at n geo¬ 
logical period *0 remote as the end of the glacial period, and 
before the land had assumed its present position and shape. 
Remnants of this beach could be round in or on the promt 
cliffs, at intervals from Brighton to the coast of Cornwall, being 
more numerous in Devon and Cornwall «s the rocks were herder, 
than among the softer strata of Dorset and Hants, where, with 
few exeptions, the old line of cliff had been worn bock rod 
deeper Days formed The travel of the shingle of this old 
beach was generally like that of the pressed beach, from west to 
east The author considered that the action of the “ Race ’’ off 
Portland, and of the tidal waves during storms, combined to 
drive the shingle of the old beach at die BUI, and of that portion 
of it which must be spread on the sea bed westward of Port¬ 
land, on to the south end of the Chesil Bank, whence the 
shuigle was driven northward to Abbotsbary and Burton, by 
the action of the wind waves, having their maximum force from 
the SAW, a direction which he showed to be the mean of the 
prevalent winds. Here these wind waves become parallel with 
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the coast, end the westward movement cessed about Brtdport, 
beyond which point the shingle travelled in the opposite dlrec 
tlon, viz., from west to east, or from theooeat of Devon to that 
of Dorset. the quartzite pebbles from the conglomerate beds of 
Budleigh Satie rt on, which travelled from that port of the coast 
eastward to and beyond Sidmouth, gradually diminishing in 
numbers as they approached Lyme, very few, if any, reaching 
Brtdport Tins conclusion was io accordance with the facts— 
(I) That the pebbles of the Devonshire end Dorset strata, 
which formed the shingle of the “ raised beach, constituted 
also the bulk of the Chesll Bank, (a) That there were also, in 
that bank, pebbles of the rocks and flint of Portland itself, 
(3) That the largest pebbles occurred at the Portland end of the 
bonk, the pebbles decreasing gradually in sire to Abbots bury 
The large dimensions of the bank he attributed to the great 
accumulative and small lateral action of the waves. Prof 
Prestwich next discussed the questions connected with the 
ehingle of the south coast generally, and showed that the 
greater part of it was derived indirectly from beds of quaternary 
gravel and debris, from the wreck of the * raised beach,' and 
partly from the strata of the chelk and otlier cliffs, and not alto 
gather or directly from the present cliffs lie noticed, also, the 
westward movement of the shingle from Lulworth towsrds 
Y, eymouth, owing to the Interference of the Isle of Portland 
with the force of the S S.W wind was es and considered that 
none of the Devon and West Dorset shingle beach now passed 
the Bill of Portland, and that other such breaks might exist to 
the eastward whenever similar conditions were repeated He 
explained the origin of the Fleet, like that of the Weymouth 
backwater, and of the Lodmore Marshes, by the growth of the 
Chead Bank on the one hand, and of the Rings tend and Wcy 
month Beach on the other, gradually damming in portions of the 
old coast line Those beaches themselves travelled on a line 
along which the opposing forces of the wind waves and tidal 
currents and the lneriia of the mass to lie moved were balanced 
These views were stated to be in conformity with the theoretical 
in expressed on abstract grounds by the Astronomer Royal, 
ith the experience of practical persons residing on the spot 


e paper was illustrated by sections and diagrams showing the 
ition and range of the ‘‘raised beach along ^thc coasts of 
net and Devonshire 
Royal Microscopical 
sary Meeting —Mr Charli 
—The Annual Report of 


Comet 


et and Devonshire 
Royal Microacopical Society, February 3.—Anniver- 
" ' " Charles Brooke, president, in the chair 

ort of the Council was submitted, and 
brsry cabinet and instruments were m 
a satisfactory condition, that seventeen new fellows, one 
honorary fellow, and one corresponding fellow had been elected 
during the year, and that ten had been removed by death,— 
The f resident read the annual address. —The result of the ballot 
for officers and Council for the ensuing year was si followi 1— 
President, Mr C II Sorby Vice-Presidents Dr Robert 
Bralthwaite, Mr Chss. Brooke, Dr J Miliar, and Dr W 
B Carpenter Treasurer Mr John W Stephenson Hon 
Sect., Messrs. H J Slack and Charles Stewart Council i 
Messrs. Frank Crisp. J E. Ink pen, S J MTntlre, Henry Lee, 
W T Loy, Dr Lawson, Dr J Matthews, Meiers. George 
Shad bolt, Char Tyler, F II Ward, 1- H Wenham, and Chas. 
F White. Assist Sec., Walter W Reeves. 

Paris 

Academy of Science*, Feb. 1 —M M Frdmy in the 
chair —The following paper* were read ■—On the physico¬ 
chemical force* and thetr intervention in the production of 
natural phenomena, by M Becquerd—A note by M. Yvon 
ViHarceau, relating to the dlscuauon of the observations of the 
transit of Venus.—M Levemer then presented to the Academy 
a new part of the “ Atlas Miftijut de fObsmxUmrt de Paru' 
This atlas represents a circular zone of j degrees breadth (2) 0 
each side of the ecliptic), and on each map contains a space of 
ao nun of K A. Seventy two maps will thus complete It, but 
It will doubtless contain several more for the vicinity of the 
equinoxes, all stars visible m a telescope of 24 centimetres, 
aperture (about 94 in.), down to the 13th magnitude inclusive, 
will be carefully mapped In it Four plates of the new part 
Just publUhad are by MM. Paul and Prosper Henry, and eon 
tain 7,65} #ar»,—M Lavender then made some remark* oo the 
results of the observations of the transit of Venus.—The 
Academy slatted a* candidates for the chair of Natural History of 
Inorganic Bodies, at the College de France, rendered vacant by 
the death of tC EU* da Beaumont, in the first place, M 
CL St £3alre Deville, and in the second, M FouquA— 


The remaining papers > read were the following t—On an 
"ansilatie’ telescope and it* Implication to a levelling com- 
r u« and a "tacheomtter," by M. C. M GouBer —On the 

E mend theory of percussions and the manner to apply It 
the calculation of rite effect of shots, and the different 
pans of the gun-carriages, by M H Putx —A note on 
magnetism, by M J M Ganglia. Another one on the seme 
subject, by M A Trfise.—On the magnetic anomaly of 
peroxide of iron prepared from meteoric iron by M L. Smith. 
—On the artificial reproduction of monasite and xenothna, try 
M F Radomlnski, these minerals are the very rare phosphates 
of cerium, lanthanum, and dldymium.—On the pohrensatloQ of 
manures and the best means to increase the fertility of soil*, by 
M. Menter —A note by M H Tarry, on the possibility of pre¬ 
dicting for someday* in advance the arrival in Europe of Cyclones, 
which cross the Atlantic, these remarks were bared on the (Act 
that M Tony received telegrams on Jon nth from Boston arid 
St Pierre Miquelon, stating that a great cyclone had its centre In 
Newfoundland on Jan. 10th, and was taking its court* eastward— 
that it was calculated to arrive in Europe by way of Ireland in 
four or five days. The cyclone actually readied Ireland on Jan, 
15th, and progressed in an easterly direction for several days 
attar —MM J B Schnetzler, Rohart, and Le Breton madcaome 
communications on Phylloxera.—On" vlridlc add, by M C O 
Cecil.—On a case of recovery from aneurism of the right external 
carotid artery through digital pressure, by M J A. Marque*.— 
On the analysis and classification of cements, by M Daoourttau. 
—A note by M Bonne', on aerial locomotion.—A memoir by 
M MailUrd, on the treatment of cholera.—M Grney comma 
me* ted the pro visional elements of Comet VI, 1874, Borrelly 
—M Stdphan transmitted an account of new observations 
of the comets of Encke and Winnecke. —M Gcnocchi 
made some observation* regarding M Dorboux paper on 
the cxstence of the integral m equations with partial deri¬ 
vatives, conta nmg any number of functions and independent 
variables.—V Dorboux made a communication oa the seme 
subject.—On hydrogenated iron, bv M L Callletet, account 
of exper ments made by the author, showing that iron will absorb!, 
on the average 240 times its own volume of hydrogen, but after 
heating will not again absorb hydrogen, as Graham showed to 
be the case with palladium , the experiments gave results in 
accordance with those obtained by St Claire-Denlle, Trooat, 
and Hauteficmlle, in their researches on the passage of hydrogen 
through homogeneous bodies, and the oompouuds'of hydrogen 
with alkaline metals.—On the molecular equilibrium of a soSu 
tionof chrome alum, by M Lecoqde Boll baud ran,—On perW- 
nude of bromo acetylene, by M E. Bourgoln.—On the improve¬ 
ments m the quality of beetroot, by M CL Violktt#.—On a 
special butyric fermentation, by M. P Schtitienbexgor —On tha 
dilating action exercised by the giosso-pbaryngian nerve on the 
vessels of the mucous membrane at the base of the tongue, by 
M A Vulpian—On a new historical document relating to 
Salomon de Cans, by M G Depping —A note by M Neyro- 
neuf, on the combustion of explosive mixtures.—A not* by If, 

J Kordon, on the composition and distribution of printing 
type. 
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THE LOAN COLLECTION OF SCIENTIFIC 
INSTRUMENTS 

W E do sot think we are going too far in assuming 
that the unusually influential meeting held at 
Sogdl Kensington last Saturday may be regarded as the 
flrst and a ray emphatic step in a most important work. 
What the nature of that meeting was will be seen from 
the following report, which has appeared in most of the 
dally papers — 

“A meeting was held at South Kensington on 
Saturday for the purpose of discussing the advisability of 
bringiogtogether a loan collection of scientific appa¬ 
ratus. The Duke of Richmond, the Lord President of 
the Council, took the chair, the Vice-President. Lord 
Sandon, being also present The following noblemen 
and gentlemen attended the meeting-—Lord Hamp¬ 
ton, President of the Institute of Naval Architects, 
Prof. AbeL Chemist to the War Department, Dr All 
man, President of the Linnean Society, Mr W fi. 
Bascomb j Prof F A Bradley Mr F I Bramwell, 
President of the Institution of Mechanical Engineers, 
Mr H Cole, CB., Admiral Collmson, C B , Mr G 
Dixon, M.P Prof W T Thiselton Dyer, Prof G Carey 
Forster, Prof E. Frankland , Dr Gladstone, President 
of the Physical Society, Prof Goodeve, Mr T E 
Harrison, President of the Institution of Civil Engineers, 
Dr Hooker. C.B, President of the Royal Society , Prof 
T H. Huxley, Secretary of the Royal Society, Mr J 
Norman Lockyer, Mr C. W Memfield Prof Odling, 
President of the Chemical Society, Prof Ramsay, 
Major-Genera] Sir H Rawhnson, K.C.B., President of 
the Royal Geographical Society, Dr Burdon Sanderson, 
Vice-President of the Royal Society, Mr T Savage , 
Sir J P Kay Shuttle worth, Bart, Mr C W Siemens 
Mr Warington Smyth, Rev J Twiiden, Prof Tyndall, 
President of the British Association , Prof W C Unwin, 
Sir J Whitworth, Bart j and Dr J Woolley On the 
motion of the President of the Royal Society it was 
unanimously agreed that such an exhibition would be 
most instructive and valuable. The question of the limits 
of the collection was discussed, and sub-committees were 
appointed to deal with the various branches of science to 
which it is proposed the collections should have reference. 
Jit was generally understood that the main objects of the 
exhibition would be to show modern apparatus for teach 
ing and for research, the applications of science to 
industry j and such apparatus as is historically interesting 
from the occasions in which, or the persons by whom, it 
Had been employed. The exhibition will be opened at 
the commencement of June. It is, however, doubtful at 
present whether ail branches of science will be taken 
daring this year, or whether the exhibition will be 
attended over two years, as the space disposable in the 
South Kensington Museum* where the u to be 

held, is rather restricted.” 

The presence at a meeting of this kind of two such In 
fluential members of her Majesty's Government as the 
Defect Richmond and Lord Sandon may, we think, be 
tsheq m significant that the present Government is willing 
fcrdp what it mm for the advancement of science and of 
feeWtific education, and in order to do this, is seeking to 
what its duties are in the matter The tone of the reply 
Of the two abovwoamed Ministers to the King's College 
dsgetation baft week it quite in accordance with this view. 
You XI,— No. *77 


The meeting was altogether a remarkable one, consist¬ 
ing as it did of two of her Majesty's Ministers, together 
with many of the most eminent men of science in the 
country, and their unanimity in favour of the proposal is 
a proof of its high importance, and we hope a guarantee 
of its success. 

With regard to the proposal itself, the wonder it that 
no steps have long ere now been taken to organise a 
Museum for the illustration of the Physical, Chemical, and 
Mechanical Sciences. One of the recommendations con 
tained in the Fourth Report of the Commission on Scien 
tific Instruction and the Advancement of Science pro¬ 
poses the formauon of a collection of physical and 
mechanical instruments, and submits for consideration 
whether it may not be expedient that this collection, the 
collection of the Patent Museum, and that of the Scien 
tific and Educational Department of the South Ken¬ 
sington Museum, should be united and placed undo’ the 
authority of a Minister of State In our article on this 
Report (Naturx, vol ix p. 397) we went so fully into the 
subject that it is unnecessary to dwell again upon it now* 
Why the particular departments mentioned above should 
be left out in the cold it would be difficult to give a reason 
for, probably, as we before suggested, it has been simply 
from want of thought, and now that so many emlnentmenof 
science have met together, under the auspices of two mem¬ 
bers of her Majesty s Government, we may hope that the 
great gaps in oursy stem of Museums will not remain longun- 
filled up. Natural History, including Geology, Zoology, 
Botany, not to mention nearly every practical application of 
science, such as Mining, &c, have, in London at least, 
resources for the practical study of their history and 
methods , and we are exceedingly glad that this is the 
case. Greatl y on this account, we believe, is it that these 
sciences are so popular, and that so much more is known 
about their results among the people at large,than about 
the various departments of the Physical Sciences. If a 
student in any of the above sciences wants to pursue an 
investigation on any point connected with their history, 
their methods, or their results, he has magnificent scope 
for so doing both in London and in other large towns 
throughout the country But the unfortunate student of 
any department of the Physical Sciences—Electricity, 
Magnetism, Heat, Light, Chemistry—if he wants to study 
thoroughly or to Investigate any point connected with his 
subject, has nothing for it but to buy his apparatus, 
borrow it from a friend, or perhaps only look at it in a 
shop window 

A collection which exemplifies the history of the pro¬ 
gress of any science may be made both interesting and 
instructive, and of all the sciences none can be mote aptly 
and fully illustrated in this respect-than the Physical Sci¬ 
ences. How interesting even to the u niu itiatod was the 
recent exhibition of a historical series of musical instru¬ 
ments st South Kensington, but how much greater 
would be the interest that would attach to, Sad how much 
higher the instruction to be derived from, a collection of 
apparatus that would exhibit the progress in the single 
department of Optics, say from Newton down to Cornu 
and Fiseau, embracing as it might very well do all the 
work feat has been done in recent years by means of the 
prism." So ia the department of Heat in all its b ra n c hes, 
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how intensely interesting and instructive a collection I 
might be made. The mere mention of other subjccts-i- 
Electricity, Magnetism, Acoustics, &c.—suggests possl 
bilities of magnificent collections which might be 
formed, if only the public spirit of fortunate possessors 
could be properly roused, and on this latter point there 
need, we think, be no fear 

One condition, we think, ought to be insisted on the 
collection which it is proposed to form should be almost 
entirely confined to the region of scientific research and 
instruction, and should include as little as possible of the 
practical applications of science, which, indeed, have 
hitherto had almost wholly their own way in our exhi 
bitions and museums It should be distinctly understood 
and acted upon, that the collection which it is hoped will 
be opened at South Kensington in a few months is meant 
to illustrate the history and methods of abstract scientific 
research, of the true nature of which the public know 
really nothing, and of teaching Our friends the engineers 
and other practical men, we are sure, will see the fairness 
of our demand, and they are so powerful, and have 
hitherto been so largely represented, that they can well 
afford to be generous in this matter 

While one great value of the collection about to be 
formed will no doubt be from a historical point of view, 
it cannot but serve also an important educational purpose 
It will let the public see how multifarious are the ways of 
science, will show them that it is no mere child’s play, 
and tend to impress them more and more with the great 
importance of scientific education as a means of culture 
and mental training When the claims of scientific 
research upon Government are advocated, those who 
are familiar with such a collection will know what 
is spoken of, and for what purpose the public money is 
wanted. 

We hope, and Indeed believe, that the experiment 
about to be tried at South Kensington is simply the 
first step towards something more permanent and much 
more extensive—in short, the fulfilment of the second 
part of the recommendation of the Commission quoted 
above We believe that if such a collection is once 
formed, if it be properly organised and arranged and 
made perfectly intelligible to the public, both as to its 
theoretical principles and practical bearings, it will in 
time lead to a scheme as comprehensive, as complete, and 
as invaluable as the French Conservatoire des Arts et 
Mduers, to which we have frequently referred as a model 
which our Government would do well to copy The unsa¬ 
tisfactory state of our Museums, their want of system, 
and incompleteness, we have often insisted upon. We 
think we are now on the road towards mending this latter 
defect, other defects can only be remedied by the adop¬ 
tion of the Commission’s recommendation, to unite the 
principal collections under one responsible Minuter of 
State. It would without doubt be greatly to the advan¬ 
tage both of the science and the industry of the country 
to have collected and arranged in one establishment, 
supported by Government, all the apparatus and Qhu> 
tratlons of ah the processes connected with every depart¬ 
ment of science, pure and applied, abstract and practical, 
instead of the heterogeneous and imperfect collections at 
present scattered in various buildings under different 
systems of management. 


CAVE HUNTING 

Cave Hunting Researches on the Evidence of Caves 
respecting the Early Inhabitants of Europe By W. 
Boyd Dawkins, MA., FR.S, See. (London Mac¬ 
millan and Co., 1874.) 

N O wonder that timid wanderers, peering into the dark 
mysterious depths of some abyss, should in their awe 
have peopled them with gnomes and goblins, or fancied 
themselves at the portals of another world. Well might 
poetic fancy, stirred by the thousand flashes thrown bade 
from the spar spangled walls of some vast cave, have called 
up fairy forms to give life to the beautiful stillness of the 
scene. Less weird and less poetic, but not less inte¬ 
resting, are the associations gathered by history and 
tradition around caves. We hear of rude tnbes who 
habitually lived m rocky fastnesses occupying the caves 
for shelter and protection , and even when these were not 
used as permanent dwellings, we learn that in troublous 
times many a clan, family, or individual have had to 
leave their comfortable homes and betake themselves to 
the caves and holes of the rocks Wc might well expect, 
therefore, that in the earliest age, when uncultured man 
fought for the richest hunting ground, or struggled with 
nature for bare subsistence, the caves and rock-shelters 
should often have been his home 
We read again of the Patriarch purchasing the Cave of 
Machpelah as a burying-piace for his family Are we to 
suppose that this was a custom then newly introduced, or 
ask whether it was not probable that the associations of 
thought likely to spring up m the social life of the simple 
pastoral tnbes of primaeval man would not soon teach 
hun to bury his dead out of his sight instead of caating 
them out to be devoured by wild beasts, and that he 
should then choose the tombs offered by nature and bnry 
in caves ? On searching for evidence on this point, we 
soon find that from almost the earliest time of which we 
can learn anything with respect to the human race, men 
lived and died in caves, and a later people of somewhat 
different habits buned in them , what the earlier race did 
with their dead is not quite clear 
Deposits in caves are generally more or less protected 
from the destroying agents which attack outside super¬ 
ficial deposits, and so we have in them a vast store of 
odds and ends, dropped, thrown away, or buried, which 
enable us to form a fair idea of the habits of the hfe of 
man long before the period to which history or tradition 
can reach back, and also of other creatures which lived 
with him or haunted the neighbourhood in those ancient 
tunes 

Caves are of all ages, and are formed in many ways. 
There are bone-bearing fissures of Rbcetic age. The 
phosphate beds of Caylua, full of bones of mammals,-from 
early Tertiary to recent, are only ancient swallow-holes end 
caves. But the cave deposits we have to consider now 
are all post-tertiary, and are due almost entirely in the 
first instance to the decomposition of limestone rocks by 
the action of acidulated water. Mechanical action comos 
in afterwards and enlarges and finishes the work. Than 
is, however, a difficulty as to how this action goes on 
In some sheltered places which rain cannot reach and 
where no water appears to run, such as many of the rods- 
•belters or abrls. A probable explanation fa mu 
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cases is that a warm moist wind blows against a rock the time of James I ,'and the wolf till long after the Civil 
of lower temperature, and the vapour is condensed all War These leave folk were not prominent in history, 
over the surface Minute vegetation at first, con but as their relics refer them to a time when events which 
apfauous mosses and lichens afterwords help the work, are chronicled in history were happening m our country, 
and the softer portions of the cliff melt away—here on Prof Dawkins has described them under the head ‘ His 
a small scale, so as to leave marks somewhat like tone Penod ’ 

photos borings, there on a large scale, leaving an But the caves hive yielded also the records of long 
Overhanging sheltering ledge, such as may be seen in ages before that, the iron, bronze and polished stone 
the sketch (Fig 71, p 349) Acidulated water, passing ages Of this penod there is no contemporaneous his 
through cracks and fissures in the limestone rock, eats tory in Western Europe but who knows how much of 
away the sides and enlarges its channel, but when it gets Tgyptian, Assyrian, or Chinese history may tell of events 
to the open air and is aerated in waterfalls or draughts, it synchronous with neolithic man in Europe ? This penod 
gives off as gas the acid which helped it to hold the carbo does not appear to have been cut off from historic times 

natc of lime in solution, and down this goes at stalagmite by any great physical changes, and, as we shall see by 

or in some other form Here we have a measure of time, and by, the Britons of to day seem to be in part descended 
as we can observe the present rate of accumulation, but from the ancient race that dwelt here m prehistonc times 
we cannot get at any satisfactory results because the 1 hey were a wide spread pastoral people, sometimes 
agents producing change are so many, so vanous, and so dwelling in villages of huts on land, sometimes in wooden 
irregular m their action It is not only, as Prof Dawkms clay patched houses standing on piles far out into a lake 
points out in the case of the Jockey Cap in Ingleborough They had domestic animals, and cultivitcd fruits and 
Cave, that ‘ it may be the result not of the continuous com As time went on, they acquired the use of bronze 

but of the intermittent drop of the water containing car then iron, and as they lapped round the outskirts of 

bonate of lime ’ (p 40), but the water continually stops oriental civilisation, and its influence spread some were 
up with stalagtitic accumulations the hole or crack absorbed and some driven back to the mountains Who, 
through which it came, and so in many parts of that very then, were these people who lived just before our historic 

cave we see a dry roof cross barred with ndges repre times? Is any part of the population of modern I uiopc 

senting joints, which once let water trickle through, but directly descended from them, or were they all exiermi 
which are now sealed up snth travertine noted and their place taken by the invading wave of 

Prof Dawkins points out other sources of error in population? Prof Huxley has pointed out the twofold 
calculations based on the rate of accumulation of type that may be found m some peoples that have for 

stalagmite centuries been looked upon as one race Cisir he 

But we have the order of succession of deposits con reminds us, found two types of Celts in this country the 
taming vanous relics, and, where there is no reason for fair and the swarthy In England of to day we f nd, 
suspecting subsequent disturbance, the order is always speaking English and calling themselves Englishmen, 
the same We have the Identification of the style of the same two types, the Xanthochroid and the MeUno- 
instruments used by man, the groups of animals that chroid Huxley further points out that throughout the 
lived at the different periods, with those of other deposits, south west of Ireland, South Wales, west and south 
the antiquity of which is measured by geographical west of France, Spam, Italy, Greece, &c tin. dark 
changes So, putting all the evidence together, we get a characters prevail, while anyone travelling from North 
connected story Ireland across Scotland, Flanders, Germany &c would 

Prof Dawkins begins with the newer, and gives an see none but fair people all the way He thinks 
account of how the civilised Celtic people were, after the the dark complexion! may have been inherited from 
Romans left, driven away to the west by the heathen I be nan ancestors, whose more direct rej resentatives 
Saxon —y teuton digrtd> as they were called by the we have in the Basques The fair haired invaders did 
Welsh—and how they often had to betake themselves to not exterminate, but absorbed or united with a great con 
the caves and holes of the rocks for shelter from their quered population of dark skinned people and these two 
foea Their remains have been found in the Victoria races, each we must suppose of great prepotency of 
Cave at Settle, and the Kirkhead Cave on Morecambe transmission," have banded down their distinctive cha 
Bay, Both of these are on the border* erf the Cumbrian meters for centuries, sometimes one, sometimes the 
Mountains, to which the Celtic people were being pushed other predominating We must therefore bear in mind 
from tha rich lowlands of Yorkshire and Lancashire, as, that the people included under the term ‘ neolithic in no 
further south, they were driven into the mountains of way form one ethnological group Neolithic is a useful 
Wales Prof. Dawkins gives an interesting sketch of the temporary term to represent a phase of culture which 
history of this penod, and, in commenting on the value different races reach and pass, and to which a different 
of certain animals for purposes of classification, tells us relative position m time must be assigned m different 
when many of our pets and other animals were first intro- parts of the world. New forms, new metals, or new lan 
dn Cf d, and when many animals once wild in our country guages, may have come in with invading tribes and have 
were exterminated. Though there is evidence that the dog been adopted by the now muod race, but there is no 
had for ages been the companion of man, the cat seems to evidence of an entire sweeping away of the older fashions 
have been unknown before about the year 800 A.D The at any penod from neolithic times to our own 
common fowl and fallow deer seem to have been intro- But long before those times also we have abundant 
doced by the Remans. The reindeer and beaver were wild records of man s sojourn in Western Europa Who and 
m Bnttin>ftw the Nonaas^Cocquest 1 the wild boar.till of what race were these earlier or paleolithic folk ? Their 
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state of civilisation and habits of life, inferred from their 
remains, point to the dwellers along the Arctic shores, 
and especially to the Eskimo as their nearest represents 
tives. Who the Eskimo are is not known bat a broad 
skulled race seems to be following them from the east as 
the broad skulled race of later neolithic times did the 
long skulled people of the earlier neolithic age who were 
squinted from them by differences of racial character 
quite as strong as any we have in the present state of the 
evidence any right to assume existed between the neo¬ 
lithic dollcocephali and the palseolithic people 
Prof. Dawkins finds osteological affinities between the 
Basques and the earlier neolithic Troglodytes, and Mr 
John Rhys follows this up by pointing out peculiarities of 
construction in the Welsh language which he thinks may 


be explained by the idioms having been derived from ahf 
Iberian tongue. It seems agreed that we have fit thd 
neolithic people a mixture of an Aryan and Tntanlah 
race May it not be that the Basques are the direct 
descendants of a palaeolithic tribe who were not quite 
absorbed, but who have gone through a neolithic phase 
of culture, and that the Eskimos may, when we kfto# 
them, turn out to be another palseolithic tribe banished 
by the Aryan invaders to the far north, and living Still In 
the same rude way that they did in palseolithic times F 
However this is at present mere speculation, the data 
before us do not furnish sufficient evidence to enable ui 
to come to any satisfactory conclusion on this point 
There have been no great geographical changes sirtCe 
neolithic times. The hand of man has dime perhaps 
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more than nature towards modifying the climate of 
Western Europe since that period. The surface of 
the country was then “covered with rock, forest, and 
morass, which afforded shelter to the elk, bison, and 
unis" (p. a6a) When man had felled the woods and 
drained the land, the country must have become per¬ 
ceptibly dryer and warmer 
But, in tracing back the history of man we meet with 
a great difficulty at the dose of the early stone or paleo¬ 
lithic period. There is generally a gap We ask, Why 
did not the aae of polished weapons come in gradually, 
so that we might find a few polished weapons at first, 
then more as we search the deposits of more recent date, 
just as broom and iron wen gradually Introduced among 
the stone-using people, but did not at once supersede the use 
of that material? Why, in the deposits along riven and in 


caves, is there so often evidence of a great lapse of time 
between their occupation by the paleolithic and neolithic 
folk ? Why is the group of associated animals SO dlf- 
erent ? Why is it that, where deposits belonging to these 
two periods have been found together, there is generally 
evidence to show that they were separated in age by an 
enormous interval, during which considerable geographic 
cal changes have been brought about by the gradual 
operations of nature? This has induced many to seek for 
some cause of a general kind to explain the sweeping 
away of the old older of things, and the incoming ofa 
new and different group. Of course geologists seek first 
an explanation in the glacial period. But wherever the 
deposits containing the remains of palseolithic man have 
been found in connection with boulder-clay, and their 
reUtion can be made out, the Implement-bearing beds If* 
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ifotmd resting on the drift in a manner that shows that 
they were laid there long after the deposition and even 
subaifnal erosion of the glacial deposits. 

In one cave on the borders of the Lake Mountains it 
was, and is still, hoped we may find out something more 
about the relation of the paleolithic to the glacial 

period. 

In the absence of direct evidence, such as the overlap 
of boulder-clay over the mouth of the cave or the ca\ e 
deposits, Pro£ Dawkins remarks " The probable date 
of the Introduction of the contents into ossiferous caves m 
glaciated areas may be ascertained by an examination of 
the river deposits If the animals found in the caves 
inhabited the surrounding country after the melting of 
the ice, their remains will occur m the post glacial gravels. 
If they are not found, it may be inferred that they had 
retreated from the district before the latter were depo¬ 
sited " (p. 410); and, as Mr Tiddeman has pointed out, 
there could be no pre-glacial remains in the gravels where 
there had been glacial erosion, as that must have swept 
out all the incoherent river deposits By this test, Prof 
Dawkins goes on to say, “ the Pleistocene strata in the 
Victoria Cave, near Settle, may be considered pre glacial, 
as well as the hyaena den at Kirkdale * (p 411) 

It was once thought that we were getting the direct 
evidence we sought for At the entrance of the Victoria 
Cave, says Prot Dawkins, “ ice-scratched Silurian gnt 
•tones are imbedded in the clay, which abuts directly on 
the cave loam, and passes insensibly into the clay, with 
angular blocks of limestone, within the cave. They may 
possibly be the constituents of a lateral moraine in situ, 
as Mr Tiddeman suggests, or they may merely be derived 
from the waste of boulder-clay which has dropped from 
a higher level, ’—that is, from the broken ground seen 
in the accompanying sketch on the left of the Victoria 
Cave “The latter view seems to me to be most likely 
to be true, because some of the boulders have been 
deprived of the clay in which they were imbedded, and 
are piled on each other with empty space between them, 
the clay being carried down to a lower level and 
re-deposited" (p. 121) 

Though we cannot yet make out clearly the relation of 
man to the glacial period, or explain the gap between 
palaeolithic and neolithic deposits, this we do know—that 
man lived in this country and throughout Western Europe 
with the lion and hairy elephant, the hysena, and woolly 
rhinoceros. He was probably more or less n omadic, follow 
ing the urus and the elk, and shifting from place to place as 
they migrated with the seasons That in his weapons of 
warfare and the chase he resembled the dwellers on the 
shores of Arctic seas, and from the associated animals 
probably lived when continental conditions and higher 
produced much greater extremes of climate 
than tee found in the tame countries now In many 
placet he probably followed hard on the receding glaciers, 
before the advance ot which, perhaps, his ancestors 
r etreated. That although we cannot assign a date to his 
first or last appearance, we must refer him to a period 
SO remote that wide valleys have been scoopedj out and 
Whole races of animals have been exterminated since 
bfo time, but how long it took to bring this about we 
cannot yet tefl. * 

fnL Dawkuu having qualified himself for the study by 


acquiring an intimate knowledge of the osteology of the 
animals apt to be found in such places, has been long 
engaged in collecting the evidence which caves furnish 
as to the early inhabitants of Europe, and bas given us 
the result of his researches in a very readable volume, 
which, we doubt not, will reach another edition, and re¬ 
appear with the correction of many small inaccuracies 
and inconsistencies, such as would be hkely to occur m 
putting together the evidence collected through a series 
of years, during which Prof Dawkins’ own views were 
undergoing some change as new evidence was forth¬ 
coming, and the researches and views of other observers 
were being brought before him 

OUR BOOK SHELF 

The Descent of Man , and Selection tn relation to Sex 
By Charles Darwin, M A, FRS Second Edition, 
revised and augmented Pp 688. (Murray 1874.) 
Since the first edition of this great work was reviewed in 
these pages (Nature, vol 111, pp 442, 463), it has been 
repeatedly reprinted without any important change But 
the new issue differs, not only in form, but also ui many 
important additions, from the first In spite of the added 
material, the whole work is now compnsed in a single 
volume scarcely larger than one of the previous two 
For this purpose the print has been much compressed, 
and the paper is thinner The leaves have also been cut 
So that although in some respects more convenient, the 
present form is less pleasing than the original one. We 
would suggest the desirableness of publishing a library 
edition of this and Mr Darwins other works, uniform 
with “Animals and Plants under Domestication,” so that 
the opera omnia of our great biologist may stand ranged 
in a well-ordered row, printed In legible type with amide 
margin on opaque paper, fit to be clad in the sober 
dignity of russia. The present volume looks more like a 
school cram book than a treatise which makes a generation 
illustrious. A prospectus has just reached us from Stutt¬ 
gart of a German translation of the works of Mr Darwin, 
by Victor Cams, to be published in numbers, with photo¬ 
graphic and woodcut illustrations portrait, indices, &c.. 
and to be completed in ten handsome volumes. It would 
surely not be creditable were there to be no corresponding 
edition in English. 

A list of the principal additions and corrections made 
in this edition of the ‘ Descent of Man • is prefixed, and 
shows at a glance that the most important additions have 
been on the subject of Sexual Selection 
The whole treatise is now divided into three parts 
The Descent of Man, Sexual Selection generally, and 
Sexual Selection m relation to Man The two some¬ 
what disjointed sections of the original work are thus 
combined into more of an organic unity Beside in¬ 
numerable references to the vast literature bearing on the 
subject scattered through the periodicals and books of 
travel of the civilised world, there is an important cootri 
button by Prof Huxley, on the resemblances and differ¬ 
ences between the brain of man and that of apes, which 
occupies seven closely printed pages. This and other 
valuable additions make this edition necessary to bio¬ 
logists as a work of reference, though most will probably 
prefer the earlier one for reading P S 

Manuals of Elementary Science X Zoology By Alfred 
Newton, FRS (Society for Promoting Christian 
Knowledge, 1875) 

A bird's-eye view of a science from the hand of one who, 
during many years, has devoted most of his thinking time 
to the investigation of its principles and details, is certain 
to have a rigour and freshness about it which must be as 
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instructive as it is interesting to all who take the oppor¬ 
tunity of glancing at it. There is a routine about educa¬ 
tional works which is rarely diverged from to any const 
derable extent Beyond the information they contain 
there is always a mass of oral tradition, glimpses into 
which only occasionnlly appear in print 1 his becomes, 
in many cases, the basis of the higher work of the suc¬ 
ceeding generation, and to the student it is an invalu¬ 
able adjunct to his more formal reading In the small 
book before us, Prof Newton has touched upon some 
of these less familiar points, bringing to the foreground 
several questions, the importance of which in the general 
economy of nature is. scarcely sufficiently appreciated 
He commences by a most instructive analogy, comparing 
the different members of the animal kingdom to a mixed 
collection of coirs in a bag, whose history is to be deter 
mined mostly from what is to be found on their surfaces 
Some, like fossil forms, are no longer current, in other 
words, they are extinct Others, in their stamping give 
indications of the hutonei of the nations by which they 
were struck, as do organised forms by their external 
shape and internal structure, and so on. Upon this 
basis the principles of classification are, on an evolutionary 
foundation, established in a most lucid manner An 
anecdote, particularly to the point, shows the fallacious 
reasoning into which students are likely to fall when they 
lay too little stress on the accuracy of the most minute 
facts, the mistake of a distinguished French naturalist 
with regard to the habits of the swallows found at Kouen 
being the instance given The section on Geographical 
Distribution, when read in connection with the small map 
which is introduced, is as definite and precise as can be 
desired , at the same time that the observations on the 
effects of peculiarities in the physical conditions of life 
on the organisation of species have a bearing the full 
significance of which Prof Newton has done so much to 
indicate The remarks on nomenclature will also be 
fully assented to by all working naturalists One of the 
chiptcrs is devoted to a rapid sketch of the different 
classes of the animal kingdom , and this, when taken in 
connection with those on the subjects above mentioned, 
makes the little volume as complete an introduction as 
can be desired to the science of which it treats 


LETTERS TO THE EDITOR 

\The E litor dots not hold himself responsible for optmons expressed 
b) hts correspondents Neither can he undertake to return, 
or to correspond with the writers cf rejected manuscripts , 
No notice is taken 0] anonymous communications ] 

Marine Boulder Clay, and other Deposits 
I r seems from the concluding paragraphs of the report of the 
Chillenier Olwervations in Naturk, vol xl p. no, that fhe 
dredge has at length settled the question of the mode of deposi¬ 
tion of marine bcral ler clay, and shown that in the Southern 
Ocean it is now being formed over ureas perhaps as great as 
those now covered with similar deposits in the northern hemi 
sphere. The facts stated show (1) The deposition of a bed of 
mud and sand with fragments of stones from floating ice, 
(2) That this deposit is so rapid os completely lo mask or super 
sede the ordinary deposition of organic slime , and (3) 1 bat in 
cetlaln areas of deep water there Is a possibility that an excess 
of cnrliotm. acid may remove all trace of calcareous organisms. 

It is further to be observed that, owing to the small amount of 
land, the conditions are probably much less favourable than those 
which existed m the north at the time oi the great Post pliocene 

subsidence 

These facta appear lo me to confirm the conclusion which I 
have so often stated with reference to the boulder clay or "till” 
of North America, and which I lmve endeavoured to establis h 
by the nature of the deposits now taking place in the areas of 
ice duft on the ooast of North America, by the distribution and 
chemical characters of the boulder-day itself, and by the occur 
rence of marine fossils in lb It Is to be hoped that u future we 
shall not have so confident assertion as heretofore, that these 


remarkable days are due to the action of land lee, and that they 
will cease to be regarded as affording evidence of a *' continental 
ice cap in temperate latitudes. * 

The details given in the same communication with reference 

10 the formation of a “red day" from the decomposition of 
organic ooxe, in connection with the remarks of Pror William¬ 
son In Nature, vol x! p 148, are also very suggestive. They 
help to account not merely for certain red clays and slates and 
beds of 8ilicious organisms, but also for the association of glau¬ 
conite and other hydrous silicates with organic marine beds of aU 
ages , an association which I have long held to he not accidental, 
though its precise chemical conditions may be obscure. The 
time may not be distant when geologists may learn to regard 
many deposits of this kind, from the Serpentine, Loganite, and 
similar minerals of the Laurentian up to the Modem Greensands, 
as products connected with the animal life of the sea, or depen¬ 
dent on it for their accumulation Some chemical suggestions 
bearing on this will be found in Dr Sterry Hunt s recent volume 
of “ Chemical and Geological Essays, which I would oommend 
to the study of all your younger geologists. 

McGill College, Jan. ao J W Dawson 

The Transit of Venns 

Among the brief telegraphic accounts given m Naturx, voL 
xl. p. 122, of the work done by the several Transit expedition^ 

11 one from Janssen, in which it is stated that Venus was seen 
over the sun’s corona before contact (which contact, external ox 
internal, is unfortunately not mentioned) 

The idea of the nm of light round the planet being due to the 
corona does not seem to have struck other observers, and there 
are one or two points, gathered 
from my own observations, for 
and against the conclusion, that 
I may perhaps be pardoned for 
bringing forward 

For the coronal view, then. I 
looked for, but faded to see, the 
retreating edge of the planet after 
lost external contact The air, 
however, wss leu steady than in 
the morning, and my eye was 
very weary with straining at the 
last tiny indentation mode by 
Venus on the sun’s limb. 


Against the theory there are 
he facts that the line of light 


that the line of light 
was apparently of equal thickness 
throughout, and at half immer 
sion was visible up to the sun’s 
limb without perceptible lost of 
light, that at first internal con¬ 
tact, or rather when the cusps 
had almost united and the solar 
light was but little cut off (vide 
A in diagram), the last portion 
of the ring was undiminubed in 
brightness. Finally, in the pencil 
notes taken at the time, I find, 
referring to the ring of light, 
these words “ A brighter spot 
on lower limb, entering sun about 
J immersion ’ (vide B) This 
spot I then imagined to be due 
to a portion ot the planetary 
atmosphere, freer from cloud, and therefore refracting more light 
than the rest 

Taking Janssen s view, it may be accounted for by presuming 
the planet to have travelled over a bright streak of corona, of 
possibly an el mgated prominence. 

It will be interesting to know whether coronal structure was 
seen by any of the observers. E. W PaiNOUC 

Manantoddl, Wjmaad, Jan. 15 



In hu recent paper on “Ants and Bees,” Sir John Lubbock 
is reported to hare said—alluding to the bees which had tasted 
the honey he had set for them — 

“ If bees had the means of communicating knowledge, ao 
doubt these bees would have told the other* in the Mve where 
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ktWfrcmld obtain a good (tore of booty with very little trouble, 
«obU hivt bfottgfat ft lot bftcV. with tlvonie** 

Later 00 he My* that he bu come to the conclusion that what 
Mt a dtha ei “ appeared Ilk* affection was invariably dictated by 

Now, is the example given by Sir John of the went of corn* 
BHwjcathre power afforded by the bee sufficient, or, indeed, any 
evidence of the fact? Is it not rather an excellent Instance 
of the intense selfishness which governs the bee hi common 
with all other creatures, in its aim to prolong the life of the indl 
vidtul without a can for that of it* fellows ? 

Again, Sir John says ■— 

“It was not altogether a selfish feeling which induced bees to 
show such eagerness to gather honey, for what they took to the 
hive was for the good of the whole oolony * 

This act seems to me to be in no way inconsistent with abso¬ 
lutely selfish motives. Bees find that there is strength m union, 
and that the winter months, which would kill them if left alone, 
they can survive by adopting principles of co-operation. The 
stronger the individual nee the more likely is she to derive 
benefit from the partnership, and a hive may, in fact, be re 
gardod as a “ tonline " association. 

Lastly, when Sir John Lubbock says—" With regard to 
■warming bets by beating the warming pans, he thought there 
wee nothing in it, but that it was an idea which bad got pos¬ 
session of some people in the same way as many lavage tribe* 
believed that by making hideous noises during the eclipse of the 
moon they could frighten away the evil spirit which held her — 
he would appear to have overlooked the fact that this is a 
practice arising from the peculiar ownership of which, under 
English law, bees ore the subject 

“ Bees are fern natura, but when hived and reclaimed a man. 
may have a qualified property in them, by the law of nature aa 
well a* by the civil law (Puff c. iv c. b. s. 5 , Inst 11, L 14.) 
"Though a swarm, says Blackstone, “light* upon my tree, I 
have no more property in them till I hare hived them than I 
have in the birds which moke their nests thereon, and therefore, 
if another hives them he shall be the proprietor , but a swarm 
which Hies from and out of my hive are mine so long as I can 
keep them in sight and have power to pursue them and in these 
circumstances no one else is entitled to take them. 

Hence the origin amongst villagers of pursuing a swarm with 
the clamour of pans and fire irons, not for the benefit of the 
bee, qvti bee, but In order to inform others that the followers are 
the possessors of the swarm 

It is easy to imagine that now some villagers may (confound 
tag cause and effect) assert that the sound assists the operations 
of the bees or those of their hiver 

Alfred George Renskaw 

Doctors’ Commons, London 


On the Value of the eo-called Chameleon Barometer 
ae an Hygrometer 

A piece of filter paper soaked in a strong solution of 
cobtlton* chloride (CoCI.) is bine when (fry, snd red when 
moist j and I have found it very sensitive to slight changes in the 
quantity of moisture in the atmosphere, being more delicate than 
the thermometer* I used. 

Th* paper was suspende d in a room, on the wall facing a 
south window, which was kept open donng the day By the 
side of the paper was hong a wet and dry bulb thermometer, 
reading to r Fahr, and observations were recorded three or four 
bines a day for nearly a year 

I adjoin a few of the readings taken, as from their regularity 
it is nmwoesssry to give them all The scale of change 0? colour 
was reckoned from o to 10, from red to blue. 

It will be obeerved that for a difference of 13* between the 
two thermometers, the paper it mute blue, and it becomes red 
at a difference of from 1* to 3° There u, of course, a limit to 
the change of colour, a* when bine it oannot be any more blue, 
although the air should lose moisture. However, on the hottest 
day last summer it stood at 1(4 or maximum blue, for a diffe¬ 
rence of 13* between the thermometers, and when this difference 
fell to ts* the paper showed a decided change In tint 

It appears that the aetmai t e m perature has nothing to do with 
the colour of the paper, as it registers the same tint for the same 
difference bet wren the two thermometers (with very slight varia- 
ttam) w hether the dav be hot or cold. * 

Z think that lech a paper it a handy addUfon to the thermo* 


meters, at you can see at a glance whether the air is wet or 

dry 



Rugby, Jan. id A. Percy Smith 


Phosphorus and Carbon Disulphide 
Knowing the highly refractive power of phosphorus, and 
also of carbon disulphide, it occurred to me that a solution of 
the former in the latter might yield a liquid more highly refrac 
tivs than any 1 had yet met with. 

I could not succeed in making a solution so saturated that 
when another piece of phosphorus was put in it si ould not be 
affected I made, however, an exceedingly concentrated solu 
tion Thu solution had to be filtered I he clear liquid had 
the property of continually precipitating phosphorus, in what I 
believe was the red form The solubility of phosphorus in carbon 
disulphide is very remarkable. Has ll a definable limit ? or is 
hoejihortti, at ordinary temperatures, really a very viscous 

Also I made a perfectly saturated solution of sulphur in carbon 
disulphide. Thu was much more easily accomplished, and it 
showed no tendency to change from its condition of a clear light 
yellow coloured fluid 

A hollow glass prism, angle 60P was used, and kept in position 
of minimum deviation for sodium light for each substance 
^Values of Refractive Indices are given in the following 

Refractive Indices 


Uthhno- 

Hydro. 

PiC- 

Sodium D 

Hydro- 
fen K 

Hydro* 

P 5.*V } *** 

17749 

« 77®o 

tar* 


s j-, k V} - 

i«40 

16890 

•7*84 

_ 

CS.sIoMStl _ 

55 F / 

- 

iOSm 

- 

_ 

•feH - 

tOi 9 j 

r«»44 

I*370 

; 

1 *47° 


The hydrogen lines were obtained by a Geissler tube 
I do not give the measurements as more than near approx ma 
botu, as I had no Use to repeat them. They were made in the 
Cavendish Laboratory at Cambridge. 

Harrogate, Jan. 31 Chas. T Wiutmbu. 

The Micro graphical Dictionary—Pollen Drain# 

IT to a pity that Mr W O Smith (Nature, vol ai p. 386) 
did not take the trouble to satisfy himself of th* truth of Dr Hugo 
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Mold's statement, that the pollen of i/amthu mostkatus and 
Mtmulus lutms take* several tonus, before writing his letter I 
m»y inform him that the figure—in the “One Thousand Objects” 
—to which he alludes was not copied from the “ Micrographical 
Dictionary," as he states. Had Mr Smith first taken the pains 
to read what so excellent an authority as Dr Hugo Mohl 
has written on pollen, and teen his figures, perhaps his remarks 
would have taken a different form He may have observed but 
one form or one aspect of the pollen grains of Mtmulus differing 
from the figure* criticised, yet botanists will hesitate to accept 
his interpretation in opposition to so excellent a physiologist as 
Pr H Mohl, on the faith of his ad enpiandum observations, 

M C Cooke 


OUR ASTRONOMICAL COLUMN 


Variable Stars —Amongst the stars which deserve 
attention on account of probable variability, the following 
may be mentioned, we take them in order of right 
ascension 

1 X Eridani, first suspected by the late Capt Gilliss, 
of the US Naval Observatory, Washington. It has 
been variously estimated between mag 4 (Lalande, Arge- 
lander, Heis) and 6 (Gilliss, Santini) 

2 33 Herculis The variation of this star hardly admits 
of doubt It is called 6 mag by Flamsteed, Bradley, 
Piazzi (who observed it nine times), Taylor, and Robinson, 
and is so entered on Wolfers Chart, Lalande calls it 7, 
and this is the magnitude assigned in the Radcliffe 
observations 1867 68 Bessel and Argelander (in the 
“ Durchmusterung ’) considered it only 8 , Gilliss also 
drew attention to this star 

3 Lalande 3*384. In the " Histoire Celeste,” p. 291. 
this star is called 6J Sir John Herschel, in his thud 
senes of observations with a 20-ft reflecting telescope, 
estimated it 5, and remarked that it is not in I’ihzzi 
B essel and (bantini, who has four observations, call it 7 , 
it is 5 5 in the “ Durchmusterung,’ and 6 on Bremickcr’s 
Chart 

4. 41 1 Aquiloe looks suspicious , D Agelet has four 
observations, 6, 4 5, 6, 6, Lalande two, 3$, 4 , it is 5 in 
Piazxi, 4 2 in “ Durchmusterung ” 

5 Piazn XXI 21 D’Agelet, who observed this star 
twice, calls it 8 on one occasion, and 9 10 on the other 
It is 8 in Piazzi, 6 and 6£ in Lalande, 9 in Bessel, and 7 5 
in Argelander (Durch) 

6 17 1 Andromedie This star has been variously esti¬ 
mated between 3 4 and 7 F lamsteed says 4, Bradley 7, 
D’Agelet 34 in 1783, and 6 m 1784 , Lalande twice calls 
it 5, and once 4, Piazn, who has ten observations, 7 , it 
Is 4 in the Atlases of Argelander and Heis, and 3-9 m 
the first Radcliffe catalogue Bradley and Piazzi com 
pared with the Oxford catalogue, in which much atten¬ 
tion was given to magnitudes, appear to certify the 
variability of light. 

Piazzi I 4, 16 Leonis Min . and 32 Vulpeculse, one of 
Gilliss’s suspected stars, also deserve attention, and 
observations of x (Bayer) Cygni are especially desirable, 
great perturbations having been exhibited in the times of 
maxima of late years, which, with others previously indi¬ 
cated, it has not yet been found possible to represent 
satisfactorily by any formula. The variable is the true 
r Cygni, Flamsteed having affixed this letter to his 
No 17 in this constellation, the cause of it is now under¬ 
stood, |Bayer*s % having been faint at the dates of Flam¬ 
steed's observations. The var. has (18750) RJL loh. 
45m. 46s., N P D 57° 24 

Prof, Sch&nfeld, in his new catalogue, enters 
T W Webb's variable in Onon, as 6 Ononis, 
it (for 1855) in R.A. $h. atm. 51s, and NPD 
As a first rough approximation to elements, 
minimum to & beginning of December 1872. and assigi 
a period of from thirteen to thirteen-and- a-half montt 
the limits of variation 8 3 to less than 1a 3. 


1 the Rev 
andplaces 

.X 48 7 ‘ 

he fixes a 


Occcltatiok op Antares, 1810, April 13.—We refer 
to this occultation on account of an interesting observation 
made by Burg at Vienna. He records the emersion on 
the dark limb of the moon at iah. 3m. 22s. or 23s. 
apparent time, but remarks that at iah 3m. 17* 1 he 
noted the emergence of a star of from sixth to seventh 
magnitude, which after nearly five seconds suddenly 
appeared as a star of the first magnitude, and, writing to 
Bode, he suggests that Antares might be a double star, 
with the companion so dose to the principal star, that 
good telescopes had not shown it Bode*s explanation 
was not a happy one In a note he remarks “ Antares 
is no double star,” and he goes on to attribute the phe¬ 
nomenon witnessed by Burg to the intervention of a lunar 
atmosphere The Vienna observation, however,proves that 
the small star was then separated from the large one by a 
measurable quantity It may be remembered that at the 
emersion of Antares in the occultation of 1856, March 26, 
which was observed by the late Rev W R. Dawes, at 
Watenngbury, and Mr Whitbread, F R S, at Cardington, 
both observers noted the interval between the appearance 
of the small blue star and its bright neighbour as seven 
seconds, the difference of colour was very marked on this 
occasion , Burg docs not refer to it Occultation* of 
Antares are coming on again, but no one of them is visible 
in this country up to the end of the year 1878. 


Encke’s Comet —From M Stephan’s observations at 
Marseilles on January 27 and 29, published in M Lever- 
ner’i Bulletin International of the 1 ith inst, it appears 
that Dr von Asten’s ephemens gives the comet’s place 
with great precision , indeed, the error on the 29th (the 
best observation) was less than fifteen seconds of arc 
M Stdphan remarks —“ La com&te oflre l’apparence 
d’une petite tache laiteuse, h peine perceptible, produisant 
sur la rdtine plutfit des pulsations interai)ttentes qu’une 
sensation continue We are able to add, that on the 
31st ult it was the extremum ? while with a 7 inch 
refractor The following positions are for 8 r M Green¬ 
wich time — 


3 10 25 

5 4 33 
3 18 49 


& 5 3 
80 41-0 
80 16 1 
79 5° 7 

Mi 

78 31 1 


1 818 
1 798 
1 776 


WiNNKCKE’s Com FT— Prof Onpdlzer considered that 
the error of his predicted time of perihelion passage in 
the present year would probably not exceed two hours. 
We find, on comparing the Marseilles observation on the 
morning of the 2nd inst with his elements, that the error 
is likely to be within this limit, or about o* 0764, the pre¬ 
dicted time too late With this correction the error m 
geocentric longitude disappears, and that in latitude u 
very trifling 


MR HAMILTON'S STRING ORGAN 
T N the Philosophical Magatine for February there b 
A a paper by Mr R. Bosanquet on the marh»m.il/- a j 
theory of this instrument, m which, however, as it ap¬ 
pears to me, the principal points of interest an not 
touched upon As the remarks that I have to offer will 
not require any analysis for their elucidation, I venture 
to send them to Nature as more likely than in the Phi¬ 
losophical Magatine to meet the eyes of those interested. 

The origin of the instrument has led, as I cannot but 
think, to considerable misconception as to its real acous¬ 
tical character The object of Mr Hamilton and Us 
predecessors was to combine the musical qualities of a 
string with the sustained sound of the organ and har¬ 
monium. This they sought to effect by the attachment of 
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* reed, which could be kept In continuous vibration by a 
stream of air Musically, owing to Mr Hamilton’s 
Immense enthusiasm and perseverance, the result ip 
pears to be a success, but is, I think, acoustically const 
dered, something very different from what was originally 
intended I believe that the instrument ought to be 
regarded rather as a modified reed instrument than as a 
modified string instrument. 

Let us consider the matter more closely The string 
and reed together form a system capable of vibrating in a 
number, theoretically infinite, of independent fundamental * 
modes, whose periods are calculated by Mr Bosan-piet 
The Corresponding series of tones could only by accident 
belong to a harmonic scale, and certainly cannot coexist 
in the normal working of Mr Hamilton’s instrument, one 
of whose characteristics is great sweetness and smooth 
ness of sound I conceive that the vibration of the 
system is rigorously or approximately simple harmonic, 
and that accordingly the sound emitted directly from the 
reed, or string, or from the resonance board in conncc 
tion noth the string, is simple harmonic On the other 
hand, it is certain that the note actually heard is com 
pound, and capable of being resolved into si vcral tom 
ponents with the aid of resonators 

The explanation of this apparent contradiction is very 
simple. Exactly as in the case of the ordinary free reed, 
whose motion, as has been found by several observers, is 
ngoiously simple harmonic, the intermittent stream of 
air, which does not take its motion from the reed gives 
rise to a highly compound musical note, whose gravest 
clement is the same as that of the pure tone given by the 
string and resonance board One effect of the string, 
therefore, and that probably an important one, is to inten 
sify the gravest tone of the compound note given by the 
intermittent stream of air 

The fact that the pitch of the system is mainly de 
pendent upon the string, seems to ha\ c distracted attention 
from the important part played by the stream of air, and 
yet it is obvious that wind cannot be forced through such 
a passage as the reed affords without the production of 
sound A few very simple experiments would soon decide 
whether the view I am advocating is correct, but 1 have 
not hitherto had an opportunity of making them properly 
I may mention, however that l have noticed on one or 
two occasions an immediate falling off in the sound when 
the wind was cut off, although the string and reed re 
mained in vibration for a second or two longer A 
resonator tuned to one of the pnncipil overtones wis 
without effect when held to the string, but produced «t 
very marked alteration in the character of the sound 
when held to the reed 

It will be seen that according to my explanation the 
principal acoustical characteristic of the string—that its 
tones form a harmonic scale—does not come into play, 
the office of the string being mainly to convey the 
vibration of the reed itself (as distinguished from the 
wind) to the resonance board and tli>.nce through the air 
to the ear of the observer A second advantage due to 
the string appears to be a limitation of the excursion of 
the reed, whereby the peculiar roughness of an ordinary 
reed is in great measure avoided 

I should mention that I have not seen anything of the 
instrument for the last six months, in which tune I under 
stand great progress has been made. 

Rayleigh 


ICE PHENOMENA IN THE LAkF DISTRICT 
TOURING the seveae frost at the close of last year, 
Lr some excellent opportunities were afforded of ob¬ 
serving various phenomena in connection with the forma 
tkm and fracture of large sheets of ice. After the ice had 
attained a thickness of some inches on Derwentwater and 

* la th* m/iUnictl, not iX. kwM mom 


Hassenthwaite Lakes, the continued cold—with the ther 
mometer for several days eight or nine degrees below the 
freeung point (I-ih) even atmid day—caused such shrink¬ 
age in the icc that cracks of great length were now and 
then produced with a noise almost like the firing of a small 
cannon These cracks frequently passed quite across the 
lake, and presented many points of interest, especially to 
the geologist In some cases * wo cracks met at an angle, 
as in Fig t, sometimes three cracks radiated from a 
central point as we may often see in a cracked plate , and 
occasionally one long and wide crack would appear to 
have shifted others crossing it, just as a fault shifts beds 
or veins, as in Fig 2, where the portions were shifted 
about two inches, and in the same direction in the case of 
several distinct cross cracks 

fciomc of the cracks were so much as twro inches wide, 
and presented curious and interesting vein structures 
One class of ciack wax virtually veined, presenting the 
appearance of a number of thin sheets of opaque ice 
placed on end close to one another Such cases reminded 
me strongly of vertically banded felstonc djkes occurring 
1 little north of Wastwater Then foimation may be 
explained thus —The crack when first formed is exceed 
mgly fine, but water soon finds its way into it, and 
freezing quickly , becomes a thin vertical scam of opaque 
ice. A second and a third opening of the crack occurs, 
and a new vertical sheet is formed carh time Thus the 
whole crack becomes filled, as it widens, with successive 
vein like sheets of ice At one spot on Bassenthwaite 
Lake i observed two of these veined cracks crossing one 
another, as in Tig 4 , the one of less width ran for about 
one foot in the direction of the other, and then passed 
out, maintaining the same general direction as it pre 
viously had litre then was another example of what 
occurs so frequently among rock veins, the newer vein 
conforming for a short dist ince with the direction of the 
older, and thus at first sight giving the appearance of its 
having been shifted by the latter In this connection 
compare Fig 4 with Fig 2 in the latter case the smaller 
cracks seemed certainly to have been the first formed At 
some spots quite a plexus of intersecting cracks were 
seen, and it was of interest to notice how frequently this 
combination resembled the fiults bid down upon a geo 
logical map 

Another circumstance, suggestive on a small scale of 
geological phenomena, was the curious way in which the 
ice for about a mile and a half over the course of the 
Derwent, as it flowed into Basscnthwute I ake, was raised 
into a low and broken anticlinal. Lor some time after 
the ice had formed over the greitcr part >f the lake, a 
line, first of open water and then of thin ice, followed the 
river course for some distance, until its waters lost their 
distinctness in the general body of the lake In the mean¬ 
time, from the dryness 1 f the weather and thecontinu ince 
of the extreme frost the ice subsided with the waters, and 
produced a gentle upheaval ov er the course of the river, 
which upheaval, however, seemed generally to have re 
suited in a more or less sharp ridge usually fractured in 
the direction of its length, and but seldom showing cracks 
of any size pasting quite through from one side to the 
other 

Cracks showing a vertically veined structure have 
already been mentioned, these seem in all cases to have 
opened little by little, and to have been quickly filled with 
successive thin sheets of opaque icc j they probably never 
stood open and full of water for any length of time, but 
were the results merely of the contraction of the ice under 
the extreme cold Another class of cracks, however, seem 
to have been wide and gaping dunng a thaw, and to have 
been suddenly sealed up by the freezing of the liquid con 
tamed between the sides. It is well known that as a 
general rule the more quickly a body solidifies from a 
liquid condition the greater the number of cavities—liquid 
and gaseous—it will contain, the liquid being frequently 
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entrapped In the growing solid, and the gas not having 
lime entirely to make its escape In the case of many of 
these open cracks it would seem that the freezing took 
place so rapidly when it once began, that the air could 
not be all expelled, but the air bubbles were lengthened 
out in their endeavour to set themselves free, and preserved 
in the form of very delicate tubes, pointing from the 
crack walls on either side slightly downwards and towards 
the centre, where solidification would last take place 
(Fig 5) Along the central line of the crack occurred 
another senes of perpendicular tubes caused by the 
elongation of the bubbles in the only direction then 



possible to them Nothing could exceed the beautiful 
regulanty of structure thus caused. In a few instances 
there was a double series of such an appearance as is 
represented in Fig 5, the crack hiving again opened 
apparently, along the same line, and a similar structure 
to the former having been produced. In this connection 
it is interesting to note the seemingly frequent evidence 
of fracture recurring along the same lines, especially if the 
explanation given above of the vertically veined cracks 
be the correct one 

The drawn-out air bubbles were also particularly beau 
tiful around the stones and rocks in the shallow water 
at the edge of Derwentwater Much of the very 
smooth ice which covered the lake on the morning of 
Wednesday, the 23rd of December, had been formed 
under a veiy sharp and sudden frost, the thermometer 
in a sheltered position registering 18 0 of frost The icc 
would first form around the stones in shallow water, and 
form more quickly there than out in the open, where 
there were no marked centres of crystallisation , hence 
the number of bubbles entrapped were greatest around 
the stones and rocks close to the surface, at the lake edge, 



and the bubbles, tiying to escape downwards as soon as 
the upper layer of ice was formed, became beautifully 
drawn out and fringed the stone most delicately I have 
occasionally observed a somewhat similar lengthening of 
gas or liquid cavities when examining thin slices 
of such rocks under the microscope as have under 
gone solidification under tension u one given 
direction. 

Before closing these few remarks, allusion may 
F ,„ , be made to two other effects noticed during the 
late frqst One of these is the precise [analogy 
between the deposits of ice often formed on a rocky 
slope, or by constant dripping from above, and the 
deposits of carbonate of lime formed in caverns. The 
trickle of a thin stream of water over a rocky slope, 
such as may be seen in many parts of the Clapham 


Cave, deposits a wrinkled wavy layer of carbonate 
of lime, and over it the water teems ever to keep 
up a rhythmic flow Upon rocks near the summit of 
Homs ter Pass I noticed during the late frost an icy sheet 
precisely similar, and with the same pulsating streamlet I 
flowing over, while, hard by, there were sheets of icy I 
stalactite and stalagmite only to be distinguished from 
those of limestone caverns by their greater clearness. 

Another feature of great beauty was the effect of the 
bright sunshine on the icy crystals scattered broadcast over 
the snow of Skkldaw Looking slightly away from the 
sun at a certain angle, and meaning one’s head so as to 
look along the ground, there appeared scattered in bound 
less profusion thousands of brightly coloured gems, blue 
and green being the most marked colours, but many a 
ruby lying interspersed with these mountain emeralds. 
Assuredly Skiddaw top never showed to greater ad van 
tage than during those cloudless wintry days of the 
Christmas and following week, and it seems a marvel 
lous pity that of the thousands who visit this favoured 
spot during the hot days of summer or the wet ones of 
autumn, so few should ever return to see their majestic 
friends 

" Clothed m white samite, uiyst c, wonderful. 

It may interest some to learn that something analogous 
to a Swiss glacier was once observed among our Cum 
bcrhnd mountains Beneath the summit of Dale Head, 

2 500 feet high, is aq old copper mine, and many years 
since two miners entered the old workings in the month 
of June to obtain some mineralogical specimens. Great 
was their surprise to find the level, but a short way in, 
full of snow and ice The mountain slope is there very 
steep, but with many a hollow and rugged fissure in 
which the snow lies long and doubtless it had found its . 
way from above into the old level, as well as having been ' 
blown in at the mouth The trickling of tiny streams 
among this snow, and the alternations of frost and thaw 
so frequent upon the mountain sides, must have produced 
an icy mass, which would be long ere it melted, and thus 
a natural ice house was well supplied with ice far into the 
summer The winter previous had, I believe been a very 
snowy on-, and it is not likely that the phenomenon is 
of very frequent recurrence. 

J Ciifion Ward 


SC/FNCr AT BANBURY 

A I the opening of a new Literary and Philosophical 
Society at Banbury the other day, Mr B Samuel- 
son, M I , gave an inaugural address in which he touched 
on various topics connected with the progress of science 
and scientific culture Wc regret that our space prevents« 
us from giving Mr Samuelson’s address at length, the' 
following extracts, however, we believe, will interest our 
readers — 

“ There have, doubtless, been tunes when the pursuit 
of learning was earned on with as much ardour, when as 
great sacrifices were made for the discovery of truth, or 
when there was at least an equal toleration for differences 
of opinion, as in our generation, but I think it may safely 
be asserted that at no period since the revival of letters in 
the fifteenth and sixteenth centuries have these condmons, 
essential as they are to the success of our objects, co¬ 
existed to the same extent as in our day It may not be 
one of the least useful and interesting subjects ol inquiry 
for our society how this favourable conjuncture has arisen. 
Probably it will be found to be one, and if so, certainly 
not one of the least important, of the results of the great 
material changes which have their origin in the aubstitu 
tion—begun m the age of Watt, and still in course of 
development—of machinery for manual labour At any 
rate we may congratulate ourselves that the m wrffnctt of 
the present age proves the dogma to be fallacious which 




NATURE 


18, 1875J 


311 


'inert* that material wealth la necessarily associated 
with the decadence of intellectual vigour, or of the sense 
of moral responsibihty What the Roman poet said of 
the Augustan time, * Aetas parentum peior avis tuht nos 
nequiores, mox daturas progeniem vitiosioretn,’ cannot 
with truth be said of our age and country 
“ Our funds will of necessity be limited at first, and it 
will hardly be in our power for some time to come to 
procure for our subscribers regular courses of lectures 
other m literature or science Nor, indeed, do I think 
that the ordinary popular lectures are on the whole of any 
permanent value beyond the intellectual excitement which 
they produce Their tendency in too many instances is 
rather to discourage than to promote study When we 
have witnessed the brilliant experiments and listened to 
the luminous expositions of a Tyndall on light or mag 
netism, we are too apt to imagine we have earned away 
the solid instruction in those sciences which is in fact 
only to be acquired by close and persevering application 
And this applies equally to literature, as these amongst 
us who were charmed by the acute cnticism and pungent 
satire of Thackeray in his day will scarcely fail to admit. 

1 believe that we should do more good by having, in each 
of our sessions, one or two lectures by eminent men, 
setting forth the objects and boundaries of some great 
branch of literature or of science, and the best method of 
cultivating it. Such lectures would do as much as popular 
courses to awaken the interest of those hitherto unac 
quainted with the subject treated, and would stimulate 
them to private study , whilst they would be of greater 
value to those who have already some familiarity with it 
by enabling them to keep abreast of the most advanced 
knowledge of the day and directing them to lines of in 
quiry by following which they themselves may possibly 
extend its boundaries 

“ As an example of how little the theory of force is 
apprehended even in its most rudimentary form, by 
persons who have received a liberal education, I may 
mention the case of a landowner and member of one of 
the learned professions, who not long since consulted me 
about his bam machinery He suggested water as the 
motive power, and, when I asked nim how he would 
obtain the necessary fall, gravely proposed to raise the 
water from a canal at the foot of his homestead, by the 
very machinery which that water was to set in motion 
“ It is probable that one or more of our distinguished 
members, on whose support wc have to congratulate our 
•elves, will have the kindness to give us instruction of the 
highest grade in their special subjects, but there is 
probably not one of us who could not, by working steadily 
at some subject m which he takes an interest, and by a 
simple relation of the result of bis studies and observa 
Uons, contribute to our entertainment as well as add to 
our knowledge It is one of the advantages of residence 
in the country, that it affords so many opportunities for 
the study of the natural history of animated life. The 
example of Sir John Lubbock's exquisite monograph on 
die fructification of flowers, composed in his leisure 
moments by a man immersed in public and private 
business, as well as occupied by the special pursuit- - 
which he owes his scientific reputation, shows now it 
may be done in this way t J , 

fc Our holiday tours also, whether at home or abroad, if 
we note carefully and relate simply what wc have seen, 
will give us endless subjects for papers on ethnology, 
social and political economy, and archeology 
“ The establishment of a Museum is one of the objects 
contemplated by the gentlemen to whom we are indebted 
for the existence of our society, and there can be no doubt 
of the value of such an institution, even if it should not 
attempt anything beyond the collection of miscellaneous 
objects illustrative of natural history, and of that of our 
race and country I re memb er well that when I was a 
fftiMj the sight of a provincial collection of armour, of 


coins, and of other objects of daily use belonging to a 
period so recent as that of the Commonwealth and the 
Restoration, first enabled me to form a conception of 
history as of a reality instead of a dream “ 


THE EDINBURGH BOTANICAL SOCIETY* 
'T'HE Botanical Society of Edinburgh numbers more 
-*• than too members. Moreover, the Botanical Class 
of the University of Edinburgh is the largest m the 
three kingdoms the number of pupils which attended it 
in the year 1874 was 354. We might reasonably expect, 
therefore, to find in the “ Transactions ” of the Society 
some evidence of the existence, in an environment appa 
rently so favourable, of a flourishing school of botanical 
investigation After, however, examining the present num 
ber with some care it is impossible to avoid feeling con 
siderablc disappointment To speak the truth, a great 
part of its contents might have been sufficiently gratifying 
to those concerned if printed in some local periodical! 
but they arc quite unworthy of that more formal ana 
wider circulation which they necessarily atm at by their 
present mode of publication. The valedictory address of 
the president, Mr J M Nab, is mainly occupied with 
a discussion (but apart from any meteorological data) 
of the deterioration of the climate of Scotland, which 
it is well known he believes to have taken place 
Amongst other facts which he adduces in support of it, 
is the present scarcity in Scotland of mushrooms I He 
takes occasion to point out that though the British 
climate is unsuitable for many plants such as Rhododen¬ 
dron arboreum, their hybridised descendants arc able to 
represent them in our gardens. It is, however, by no 
means certain that Bryantkus erectus is, as the president 
stated, a hjbnd between Afetutesta empetnformis and 
Rhodothamnus chamcrcistus, on the contrary, it appears 
to be identical with a form of the former species.—Mr 
A S Wilson continues his remarks on I-oluun Umulentum, 
the seeds of which have long been believed to be poisonous, 
and an exception to the general rule amongst grasses 
The poisonous qualities of Lolmm tcmnlcntum arc attn 
buted, no doubt correctly, to the ergot with which it is 
often infected. After separating the ergotised grains, Mr 
Wilson made cakes of darnel meal, which he ate without 
experiencing any ill effects It is mentioned inter aim 
(p 49) that the first Swedish turnips raised in Britain were 
grown at Perth, m 1772, from seed sent by Linnxus. 
Rather unexpectedly in a botanical publication we come 
further on upon an account of a dredging expedition, 
headed by Pro£ Cams, in Lamlash Bay —Mr J F Dutlue 
gives a long account of botanical excursions near the 
llaths of Lucca , except as an extract from the journal of 
an ardent collecting botanist, it his no points of interest 

Mr AS Wilson writes on the fertilisation of cereal*, 
in which he holds, against most authorities, that wheat, 
barley, and oats are not wind fertilised, but arc self ferti 
Used before the anthers are expanded. In rye, on the 
other hand, his experiments led him to the belief that 
56 per cent of the florets are fertilised by the agency of 
the wind. There are some things in his paper to which 
exception might be taken. Thus (p 95), speaking of the 
embryo (ovule?) of rye, he says it ‘ may more properly be 
regarded as a cellular mass capable of evolving fifty 
embryos, one of which takes the lead in the ovary. &c 
Mr M'Nab, m a paper on “Climatal Changes in Scotland, 
reiterates his view already alluded to, while the annual 
temperature remains the same, he believes the summers 
to be cooler. , . . , 

Dr Stewart’s list of the principal trees and shrubs of 
Northern India takes up nearly forty pages It is a 
posthumous publication, and its precise uselulncss is by 

• Tnui»ai<*» »od Prx*»dins> of the Botaaicxl Society of Kdioburjh 
vd xU* put s 
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no mean* dear Brandis’* “Forest Flora of North-west 
and Central India ■ is an admirable and scholarly book. 
With the preparation of this Dr Stewart was at first 
associated, and the present list is apparently a rough 
drift of the ground intended to be covered by the more 
elaborate work After testing Dr Stewart’s list in several 
places, it is clearly evident that it is a mere compilation 
of no value whatever, critical or otherwise One example 
out of many will suffice IJopt a floubunda, Wall, Is 
identified with Shorea robusta, the well known Sal A. De 
Candolle fell into this error 1 but seeing that Walhch’s 
specimens are in London, Dr Stewart might easily have 
avoided following him The confusion in Indian botany 
is already sufficiently deplorable without importing fresh 
mystifications. 

Mr Etheridge, jun., F G S, contributes a notice of 
some newly discovered specimens of Pothocites, a car¬ 
boniferous fossil which has been held to represent the 
oldest known angtospermous Phanerogam A note on 
the Chinese Lan nwa makes l’rof Balfour by some error 
speak of Oitafragrant as belonging to the Orchidaceu 
The remainder of the matter filling the 188 pages of this 
part contains nothing else worth noting 


THE RECENT STORMS IN THE ATLANTIC 

I N reference to the suggestion contained in the last 
number of Nature, p 290, we notice in the Turns 
of the 13th mat. the following telegram — 

“ New York, Feb 12 —In consequence of the contmu 
ance of intensely cold weather, the I ast Kiver is totally 
blocked with ice, and the shipping on the Hudson River 
is seriously impeded In all parts of the States travelling 
is almost suspended, and the present condition of things 
is without parallel in the history of the last forty years ’ 
The cold weather appears to have set in during the 
Chnstmus week, and not to have abated in the end of 
January and the first days of February, when we In 
Western Europe were brought under the influence of the 
polar wind ft remains to be seen whether the gales 
abated in the Atlantic when both sides were brought under 
similar conditions We find in one of the most recent 
numbers of the York Heratl a list of the several 
years in which the freezing of the Past River occurred at 
New York. Our contemporary notes,—January 19,1792 , 
anuary 8, 1797 January 19, 1821 , January 21, 1852, 
anuary 1854 January 8, 1856, January 17, 1857 
anuary 23, 1867 , February 1871 
It cannot be said that each of these years was cold in 
Europe as well as in the States, so that it may be asserted 
with some degree of probability that the freezing of the 
East River in New York, and the freezing of the Seine or 
the Thames. are not regulated by the same laws With 
out going deeply into the matter we can say, exemplt 
gratia, that in 1821 the first part of the winter was cold 
in Europe, but that the weather was milder among us 
when the East River was frozen On the contrary, the 
whole of the winter in 1853 1854 was rather cold in our 
temperate regions In 1857 the freezing of the East River 
occurred when the winter was beginning to get colder m 
Europe But in 1871, the cold disastrous winter which 
helped so much the German armies was over, and i 
F eoruary was rather mild, when the East River was bridged 
over by coalescing icebergs Consequently the only point 
which can be easily settled is to ascertain whether differ¬ 
ences of temperature between America and Europe are 
an indication of the existence of gales raging in mid¬ 
ocean. The interest of the suggestion is independent of 
the origin of the inequality of temperatures, which can be 
attributed to many different causes, but would take too 
long to enumerate, and which would lead to no Imme¬ 
diate practical cc Bc tusw m. 

W deFonvmix* 


NOTES 

The British Eclipse Expedition In charge of Dr Schuster 
soiled last Thursday in the Peninsular and Oriental Company’s 
steamship Surat, forGalle and Singapore, Dr Vogel, of Berlins 
joins the expedition at Suez, and Dr Janssen at Singapore 
Prof Tacchini, also a member of the expedition, is already at 
Calcutta. The Viceroy has chosen Camorta, in tha Nlcobors, 
and Mergut u observing stations. The English observer! 
will proceed to Camorta, where, u Mr Hind has already 
stated In Nature, totality ksta 4m. 27*. Before the acd 
dent to the Charybdis, that ship had been detailed by the 
Admiralty for the conveyance of the observer* from Singapore 
to Slam The Surat passed Gibraltar yesterday, all well. 

The medals of the Geological Society will be awarded as 
follows at the anniversary meeting to be held to morrow —The 
Wollaston Medal to Prui E G de Koninck, of Liege, a distln 
guislied paleontologist, especially as regards carboniferous fos¬ 
sils j the balance of proceeds of the Wollaston Fund to Mr EC 
Miall, of Leeds, who has done good work on the Labyrintho- 
donts, the Murchison Medal to Mr W J Henwood, of Pen 
arnce, for researches in respect to mineral veins and underground 
temperature, and the Murchison Fund to Prof 1L G Seeley, 
in aid of his researches in fossil osteology 

The medal of the Royal Astronomical Society has been 
awarded this year to M IVArrcsI, for Mg great catalogue of 
Nebula; 

Cut IIoki-meyie, Director of the Danish Meteorological 
Institute, has issued a circular in reference to hu admirable Daily 
Weather Charts from which it is gratifying to see that they have 
been well received by the meteorologists of Furope He is re- 
solved to continue the publication, although hitherto the sub¬ 
scriptions have not been sufficient to cover the outlay In the 
hope, however tliat the number of subscribers will more and 
more increase, Capt Iloffmeyer will continue to issue the charts 
at the same price as heretofore , he will, moreover, issue charts 
embracing a larger portion of the globe than before, and giving, 
betides, some idea of the distribution of temperature These 
change* in the charts have been adopted in accordance with the 
advice of the directors of various central institutions. He has 
rejected Mercator s projection in order to avoid the exaggerated 
dimensions of northern regions, and he has somewhat diminished 
the calc m order to be able to embrace more degrees of longi 
hide lie has also placed beside the stations figures show¬ 
ing in centigrade degrees the observed temperature, without 
the correction for altitude. Subscriptions are received at the 
Meteorological Office, j 16, Victoria Street, London, 8. W, at 
the rate of 1 2s 6d per quarter, including cost of delivery We 
hope that Capt Iloffmeyer will be encouraged in his most land 
able enterprise by an increased number of subscribers, it is the 
doty of all friends of science to do what they can to support so 
valuable a work 

The tercentenary of the University of Leyden appear* to 
have been a very brilliant affair The delegates from other 
universities, to the number of over seventy, Were treated with 
boundless distinction and hospitality They came from Claudio 
polls in the east, and Coimbra In the west, and from Finland in 
the north. Considerable disappointment was felt at no repre¬ 
sentative being sent by Oxford, and that no notice of any kind 
was taken of the invitation. No doabt Oxford will be able tO 
render a| reason for this seeming uncoortoous conduct. Hie 
Universities of Cambridge, Dublin, and London were all repre¬ 
sented, It is interesting to bear that amongst tha honorary 
degrees none was received with *0 much applause as that con¬ 
ferred 00 Mr Darwin. 
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Nothing definite vu the remit of the deputation from 
King's College which wetted on the Duke of Richmond end 
Lord Send on but Thursday, to eik the Education Department to 
make a grant to the College from the fund for educational pur¬ 
poses, in accordance with the recommendations of the Royal 
Corttmisuon on Scientific Instruction and the Advancement of 
Science. The Bishop of London presented the case of the 
College very forcibly, and showed that it really needed and 
deserved help, hut, as might be expected, no certain hopes were 
h«ld out that any grant would, in the meantime at least, he 
given. It is, however, to some extent consoling to learn that 
the claims of the College have been talked over by the powers 
that be. But, as Lord Sand on said, “it is a large subject, 
involving other parts of the country,'' and it seems to us that it 
can only be adequately considered in connection with the duty 
of Government in connection with the scientific education of the 
country as a whole, and with the claims of scientific research 

Signor Txjipli, First Assistant at the Observatory of Milan, 
has been appointed to the directorship of the new Observatory 
at Arcetri, near Florence. The post has been vacant since the 
death of Prof Donati about a year and a half ago 

Thk Vice-Chancellor of Cambridge University invites the 
attendance of the members of the Senate on Friday afternoon, 
Immediately after the Congregation, for the discussion of the fol 
lowing important Grace, which has received the sanction of the 
Council of the Senate —"That a Syndicate be appointed to 
consider whether any, and, if any, what representations should 
be made to the Government as to the importance of obtaining 
legislative authority for modifying the pecuniary and other rela 
tlons subsisting between the University and the Colleges, and for 
enabling the University thereby to enlarge and improve its 
system of education.” 

Thk Cambridge Museums and Lecture Rooms Syndicate 
draw attention to the increased necessary expense in 
maintaining the departments under their charge, and ask for 
an increase of 500/ a year to their annual grant—that is, 
3,000/ instead of 1,500/ They point out that the Cavendish 
Laboratory requires a considerable annual outlay The expen 
dlture has been restricted on all sides, and the purchase of 
specimens which would have helped to fill Important gaps m the 
collections has had to be declined in consequence of want of 
funds. The Syndicate also ask for leave to expend 610/ for 
fittings to the Geological Museum The Vice Chancellor invites 
tha attendance of members of the Senate to discuss this report 
in the Aits School to-day, immediately after the Congregation. 

Thk Sussex Daily News publishes a letter from Mr. llenry 
Willett, hon. secretary to the Sub Wealden] Exploration 
Enterprise, defending the course adopted in commencing the 
second bonag on the same site To have done otherwise would 
have caused much delay and inconvenience. The decision 
appears to have given general satisfaction, there having been an 
encouraging accession of subscriptions A depth of 40 feet has 
been reached in the new boring 

Thk publishers of Natur/orsrher have just iseued the first 
number of a monthly periodical which promises to be of very 
great service to worked in science It is entitled Hepertarium 
der Nalurvisstnsckaften, and its purpose is to give monthly a 
list of the most recent papers in the venous departments of 
physical and natural science Only such papers are mentioned 
as describe the] results of original research, and the titles are 
arranged under that of the particular publications in which they 
an contained, and which consist mainly of the Proceedings of 
the various scientific societies, foreign end British, along with 
some of the principal scientific journals. TheMntention seems 
to be to give the titles of alt original papers wherever they 


appear, and no doubt, as the publication advances, its plan* will 
be improved and developed. We would suggest that the names 
of editor and publisher, and the place of publication, should in 
all cases be given Ihe enterprise deserves the greatest suc¬ 
cess. The editorship is the some as that of Naturforseher 

At Berlin a telegram has been received from the commander 
of the Gaulle, dated Akyab, the 15th inst, announcing that the 
observations of the Transit of Venus at the Kerguelen Islands 
were successful Further accounts from Dr Janssen show us 
that lie was enabled to observe Venns eclipsing the coronal 
atmosphere of the ran, by using glass of a deep blue tint 

Some amusing and characteristic blunders have been com¬ 
mitted by the Journal Offtcul of the French Government in its 
impression of the 13th February, when describing the observations 
of the Transit of Venus at the Sandwich Islands. The official 
journalist says that the Sandwichians looked at the transit with 
blackened glass, without the help of any telescope. He supposes, 
moreover, that Cook observed the transit at the Sandwich 
Islands in hU second voyage. The fun of the blunder 11 that 
Tahiti, where the transit was observed, is now a French settle, 
ment 

We learn from the Kohstsche Zesiung of Jan. 39 that at 
the last meeting of the Academy of Sweden, Profi Norden- 
skjold intimated that M. Oskar Dickson, of Goteborg, has 
granted the means for anew Arctic Expedition, which is to leave 
Sweden in the spring of 1876 for Nowaja Semlja and the Kara 
Sea, in order to continue in these little investigated countries 
the scientific researches commenced by Swedish explorers on 
and round Spitsbergen 

The February number of Pelermann s Muthnlungen contains 
a new.map of Chili on the scale of „■>].», along with a brief 
account of Chilian cartography The same number contains a 
Geographical Necrology for 1874 , a paper, by Prof Hans 
Hofer, geologist of the Wilczek Polar Fxpedition, on the ice¬ 
bergs of Novaya Zemlyn, about which hitherto little or nothing 
has hitherto been known, the first instalment of “Travels 
in High Armenia in the year 1874,” by Drs. Radde and 
Siewert, and a lecture on the scientific results of the recent 
Austrian Polar Expedition, an abstract of which we hope to 
give in our next number 

Prof Schnetzler, of Lausanne, has published a paper on 
some researches which he made with regard to the common frog 
(Sana tmporana). He had placed fertilised eggs of frogs into 
colourless glass vessels, and others into green coloured ones , he 
found the development of the young animals to be remarkably 
slow in the green glasses, and ascribes the fact to the total 
absence of 010ne in these glasses The colourless glasses con¬ 
tained oxone constantly, whereas in the green ones there never 
was a trace. 

The Neve Frese Prtsst, m an article dated from Rudolphs- 
wertb, in Carniole (Austria), Jan. 35, describes a slight earth¬ 
quake that was felt there on that date. The oscillations began 
at a quarter past right in the morning, and were repeated twice 
within a quarter of an hour, their direction was horixontal, the 
weather was dull and rainy, temperature + 10* C. 

Two earthquakes have been recorded in Algeria, and, singu¬ 
larly enough, are recorded as having been felt at the seme hour, 
tea o’clock in the morning, the first on the 20th January, at 
Tklat, and the second at Sido Bel-Abbes on the 39th. The 
direction of the first oecillatkm wea from south to north. 
Nothing is said of the direction of the second 

The KUniuke Zntung of Jan. 31 reprints a long article, 
taken from the Gotlsngtr Zethtng, in which Prof Klinkerihea 
severely criticises the German custom of admiring everything 
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tbit 1* fordpt tad deprecating native talent j he dee* thin with 
(pedal reference to an article which appeared in many paper* 
in Germany, stating that the French astronomer, M CamQle 
Flammarlon, had ancceeded in determining the actual weight of 
a dlitant fixed star, and had found it to be about three time* the 
weight of our ran. He point* out that the result is correct, but 
is not a discovery of M. Flammarlon. Prof Knlger (now di¬ 
rector of the Obaervatory of Helsingfors) had already in 1849 
made and published his calculations, after having received from 
the writer a more exact determination of the orbit of the double 
star in question, 70 p Ophiuchi l’rof Krliger then gave the 
following details Miss of the double star = a 74 times that of 
the sun , half of the major axis «= 29 34 times our distance from 
the sun, distance from our solar system — 1,200,000 times the 
sun’s distance from the earth The ray of light requires 19} 
years to travel from the star to us (about the same time, Prof 
Kllnlterfues says, that German works take to become known in 
Franoe) When the parallax of the star was determined still 
more perfectly. Prof Krilger altered the above figures to 3 12, 
30 3, and 1,871,700 respectively 

The discovery is announced of a new planet (142) by Director 
J Pslisa, at Pols, with a telescope of 7fl ft. focal length. It 
appeared of the rath magnitude, and on Jan 28, at I ih 13m 47s. 
Pnla mean time, under R A 8h a$m 56s.82, and Decl + 
18 0 17' 38*4, with a daily motion of Ira. 6a R A and + 2* 8 
Peel. At the DUstddorf Observatory the planet (134) is I icing 
observed and its elements exactly calculated 

THE Kbtuische Zotunt of Feb 7 contain! aa abstract of n 
paper read by M G AS ex, at the Geographical Society of 
Vienna, on the decrease of water In rivers and sources. The 
author states that the results of his observations tend to show 
the constant decrease of the rivers of Germany and the increase 
of seas It appears from them that the levels of the German 
rivers are now much lower than they were fifty years ago , vu., 
the Elbe 17 <■ , the Rhine 24 8 in , the Oder 17 la, the Vis¬ 
tula, 26 ia, the Danube 55 la As a reason for this decrease, 
the author gives the progressing devastation of forests, which 
causes a decrease in the atmospheric moisture they attract and 
convey to the soli and thence to sources. 

ill* parasite which Dr Cobbold proposes to describe 
at the Lmnean Society this evening is, we understand, of 
singular Interest The Distoma rntssum has only once before 
been observed, when it was discovered some thirty years since 
by Prof Husk The cunous thing is, that in the present instance 
a Chinese missionary and his wife have both become the victims 
of this large species of fluke, several specimens of which will be 
exhibited to the Society 

Paor Pakku commenced his course of eighteen lectures on 
the structure and development of the skull on Monday last, in 
the theatre of the Royal College of burgeons, "lhe following 
was his programme 1 Introductory, 2 Skull of Lance let, 3 
Skull of Menobranchus, 4.Skull of Progs and Toads, 5 Skull 
of Snakes and I tzards 6 Skull of Turtles and Crocodiles , 7. 
Skull of Birds (Rattle), 8. Skull of Birds ( Cannota 1. 
Schizognatha), 9. Skull of Birds {Cannot* x Detmognathm) j 
10. Skull of Birds (Carmaia 3. yT-githognaths), 11 Skull of 
Birds (Caruwt* 4. Sawogoatbie), ia, 13,14. Skull of Pig, 
15, 16. bkuli of other Mammalia Ploeentall*; 17, Skull of 
Mammalia non PUceatalia, 18. Summary and Conclusion. 

The Emperor of Germany hot conferred upon Mr George 
Fawcua, the author of the] Isometncal Pocket Drawing board, 
the Order of the Golden Crown The board will probably be 
used by the Prussian staff officers. 

OX Feb/l 1 a numerous meeting of ladies and geaUemen^lnte- 


rested in the subject of female education met at Praf Holloway’s, 
in Oxford Street, for the purpose of discussing the detail* of • 
scheme for the establishment, at Egham, of a University for 
Ladies. Mr James Beal presided, and there were also present 
Sir James Kay-Shultleworth, Mr Samuel Morley, M P , Mr. D. 
Chadwick, M P , Mrs Fawcett, Mrs. Arnold, Mn Grey, Mr. E. 
Ray Lankester, and Dr. Richardson. Mr Holloway stems 
thoroughly in earnest in his proposed scheme, and has already 
secured a site at Egham at a cost of 25,ooof He has set apart a 
quarter of t million to found the Institution, and is prepared to 
give more if wanted A committee was appointed to seek 
counsel from the most competent authorities on the subject, mid 
report to a iuture meeting 

A Times telegram states that Dr von Neumeyer, chief of the 
Hydrographic Office of the Berlin Admiralty, will be appointed 
director of the Deutsche Seewarte, the new official institution 
at Hamburg for the scientific exploration of the ocean and 
atmosphere. 

M Gravier, one of the staff of the Rouen Library, 
has presented the French Geographical Society with the 
“Cananan,’ a history of the conquest of the Canary Islands, 
and conversion of the islanders to the Christian religion. This 
learned historian has devoted himself to describe the establish¬ 
ment of the French in several parts of the world, and the deeds 
of the French adventurers lie has published already “ The Dis- 
covcty of Missusippi, by Csvnher de la Salle,” and “The Dis¬ 
covery of America by the Normans in the Tenth Century ” 
The “ Cananan " is an admirable book, narrating the exploits 
of Jean de llethancourt 

TlIE Increase in the cultivation of beetroot in Europe for 
the manufactu re of sugar is said to be causing great loss to the 
cane-sugar planters in Cuba, who have been at an enormous 
outlay for machinery and labour to produce the fine clam of 
sugar that is exported from thence. Should the European ma¬ 
nufacture and consumption of beet sugar go on Increasing as it 
has done during the post four yean, serious changes ore antici¬ 
pated m the cane sugar productions all over the West Indies. 

Two specie* of Conkorus, C capsularis and C tlitoruu, are 
generally accredited as the sources from whence the fibre 
well known a* jute, so largely imported for carpet and other 
description* of weaving, is obtained These plants are chiefly 
grown in Bengal, but In the Madras Presidency Hibiscus eanna- 
bmus and Crotalana juncta are popularly termed jute j so that 
some confusion has arisen os regards the identification of the 
plants yielding jute in India. This question bos recently occupied 
the attention of the Government of Bengal, and from inquiries 
instituted it appears certain that the true jute ( Ctrckorus) k not 
found in the Madras Presidency, and that the fibre tent from 
thence as jute is really referable to Tfibtstut and CrotoUrta. 

It is only a very short brae ago since it was supposed that the 
origin of the true medicinal Rhubarb of commerce had been 
finally settled, and was the product of Rheum officinal*, recently 
figured in the ftotamcal Ma^amne, and admitted in FlUckiger 
and Hanbury’s “ Phartnocographia, ” and already this comfort¬ 
able arrangement has been disturbed In a recent number of 
Regel’s Gartenflora there is a figure of Rheum palmatum vat 
tauguticum, which is described as the “meet genuine amongst 
genuine ” rhubarb*, and os the sort imported iato Siberia by 
way of Kischta. It was rsued from seed collected fay Mr. 
Preewalsky In South-west China on the high plateau bordering 
on the high lands of Thibet. We are promised s review of the 
ipedes of Rheum in on early number of the Gartentiero, by 
Moximowicx. 
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Tn Ramie, or Chiu grass plant (Bakmtria nhoa), which has 
excited 10 much inUrat of latr owing to its proposed extended 
cultivation in India, aeema to thrive in Cayenne, specimens 
having been shown at a recent exhibition in that colony and 
Compared with plants grown in France. The Cayenne plants, 
which were grown on a comparatively poor soil, without manure 
and with little or no attention, were double in size and height to 
those grown in France. Three successive shoots were produced 
la one year. 

Th* additions to the Zoological Society’s Gardens during 
the past week include a Pegnan Tree Shrew ( Tupam peguasm) 
from Burmah, presented by the Hon Ashley Eden, new to the 
collection 1 a Cinereous Sea Eagle (l/alkuttus albtctlla) from 
Japan, presented by Capb Sidney T Bridgeford, two Bonnet 
Monkeys ( Afacaau radmtui) from India, presented by Sir F S 
Gooch, Bart , a Sykes’s Monkey ( CertoptUucMS albogtdans ) 
from Africa, a Rubbra Island Snake (loronellapkoearum), 
a Homed Viper (Fiptra eortmia), from S Africa, deposited, 
four Four-spotted Opossums {Dnltlpkys opossum) from South 
America, purchased 


THE PAST AND PUTURF WORK OF 
GEOLOGY* 

II 

" \JTE now come to the more special ground of the geologist 
* ' Starting with investigations connected with the origin of 
the globe, he hss to trace the change* it has undergone through 
the various pluses of its history, to determine the causes of those 
changes, and the manner in Which they were effected Beside* 
dealing with inorganic matter, he has also to study the character 
and distribution of all organised thingi inhabiting the earth in all 
former periods, their order of succession, and the relation of the 
Several and successive groups one to another ’ 

Referring to the theories of the other geologists and to the 
philosophy of Hutton, Playfair, and their successors, Mr 
Prestwich said it ii a question whether the license which formerly 
was taken with energy is not now taken with time. Small 
forces long continued, action frequently repeated, and maintained 
uniformity of operation, are accepted as sufficient to account for 
the formation of our hills and plains, for the Alps snd the Andes, 
and for all the great general aa well aa special features of the 
earth’s omit 

Th# points at issue are, firstly, whether our experience on 
these questions is sufficient to enable us to reason from analogy, 
and secondly, whether all former changes of the earth’s surface 
are to be explained by the agency of forces alike in kind and 
dog res with those now In action. Mr Prestwich then states his 
lesson* for answering these questions in the negative t— 

“ The value of experience with respect to natural phenomena 
depends upon whether they are symmetrical and not variable, or 
Whether they are variable and uasymmetrical In the one case, 
ta any one part bean a given uniform relation to the whole, if 
coo part be known the whole cut be Inferred , but in the other 
ease, where the whole is made up of unequal and not uniform 
parts, the value of the evidence is merely fn proportion to the 
number of those parts independently determined, or to the ratio 
between the duration of the observation and the duration of the 
time comprising all the phases of the particular phemcmenon 
Thus the path of a planet, the date of an eclipse, or the return 
of a comet, may be predicted with certainty by the determination 
of men minute sections of their orbits, which m respect to time are 
infinitely small compared to the length of the cycle of revolution 
On the other hand, the metamorphosis of an insect, the mean tem 
perature of a place, or the character of a volcano, can only be accu 
rat sly determined by a length of observation sufficient to embrace 
all the variations they respectively present in their several cycles 
of change. In the ease of the insect, the time most be equal to the 
duration of the metamorphosis, In that of temperature e sue* 
cession of years is needed to obtain a mean , and with respect to 
volcanoes, centuries may often pass before we become acquainted 
With all the irregular exhibition* of their spasmodic activity 

mUBUttStiasttUSi 


41 The necessity for a much greater extension of time becomes 
yet more imperative when we come to deal with geological 
1 phenomena, such as those due to the action of elevatory forces, 
which are extremely varied in their nature,—being at one time 
exhibited by a raised beach a few feet high, and at another by 
a mountain chain whose height u measured by miles, or by 
the small displacement produced by an earthquake, and the 
rectilinear fracture of a county with a displacement of thousands 
of feet 

“ In taking into consideration the weight of the evidence where 
the series is so variable and irregular, it is siear that the incre¬ 
ment of value is only m proportion to the increment of time. One 
phase of the insect life, one year’s record nf temperature, a cen¬ 
tury s observation of the volcano, give evidence which, although 
of value pro Santo, as one link m the chain, 11 entirely inconcw 
live when applied to the whole length So in respect to inch 
geological change* ss those just named, the value of our expe¬ 
rience is only in the proportion of the length thereof to the 
duration or cycle of the phenomenon nnder investigation. Thus 
the elevation of mountain ranges have been events of rare and 
distant occurrence It has been estimated that all the great 
chain* esn be referred to thirteen epochs taking subordinate 
ranges, the elevation of the main mountain chains of the old 
world may certainly be limited to twenty such periods Divide 
geological time (since the sufficient consolidation of the crust of 
the earth) by this or even by double this number, and we may 
form some conception of the length of the cycles involving 
changes of this magnitude. What that time was it U impossible 
to say j we can only feel how infinitely it exceeded ail our limited 
experience With respect thereto the experience of five hundred 
yean is no doubt of value—one or two thousand years add further 
to it,—but after all, how insignificant that duration of time is com¬ 
pared to the time over which the cycle extends, it may be as 
I 1 100, or it may be as 1 1 200 or more, and I shall show pre¬ 
sently that there are circumstances which indefinitely extend 
even these proportions. I conclude, therefore, that our expen 
ence in these cases is by far too limited to furnish us with reliable 
data, and that any attempt to reason solely from part to the 
whole must prove fallacious. Another argument adduced in 
support of this theory is, in my opinion, equally untenable. 

* It is asserted that taking the degree of elevatory force now in 
ojieration, and allowing quantity ot tune, the repetition of the 
small changes on the surface witnessed by us would produce in 
time results of any known magnitude, > e that the force which 
could elevate a district J feet in a century would suffice in iuci,ooo 
years to raise it 5,000 feet. This reasoning might be con 
elusive if we had cause to supporc that the force were uniform 
and constant j but even our limited experience shows this to be 
irregular and paroxysmal, and although the effects indicate the 
nature of the force, they in no way give us a measure of its 
degree. 

“ Before I proceedjfurther I must remove two objection# which 
have been urged against what has been called the cataclysmic 
theory in opposition to the nniformitannn theory, both terms m 
themselves objectionable from their exaggeration, as ail such 
terms usually are. One is, that we require forces other than 
those which we see m operation, and the other, that it is unneces¬ 
sarily sought to do by violent means that which can be equally well 
effected by time. It is not, however, a question we raise as to the 
nature of the force, but a* to its energy—it is not a question of 
necessity one wsy or the other, but of interpretation, it is a question 
of dynamics and not of time and we cannot accept the intro-iuc 
tion oi time in explanation of problems the real difficulties of which 
are thereby more often passed over than solved Time may and 
must be used as without limits, there is no reason why any 
attempt should be made either to extend or to curtail it, but 
while there is no need for frugality, there is no wisdom in prodi 
gality After all, it will be found that whichever theory is 
adopted, the need will not be very different j the mountain range, 
for the gradual elevation of which the ono will ask 100,000 yean, 
tbs other may require for ile more sodden elevation a force 
taking the same number of year* to accumulate it* energies. 

“ We must, however, judge of the past by the features it has 
stomped on the land, * and these we must interpret not entirely 
by our own experience, not alone by our estimate of force, but 
by our knowledge of what amount of force the energy due to the 
thermal condition of the globe can develop on known dynamir 

• The evidence of facts with respect to the glacial period has greedy led 
to the sdnisrion of s peater intensity of cold so we contend that the 

erUeaoe efthepea Is equally dsfeUe respect** the greeter Intensity of 
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cal principle** end by our observation of what those force* have 
effected in past tune*. 

“ However we may differ in onr interpretation of the preaent 
thermal state of the globe, moat geologist* agree in accepting 
the hypothesis of central heat as the one best in accordance with 
known facts relating to subterranean temperature, the eruption 
of igneous rocks, the action of metamorphism, and the crushing 
and con to rtions of rock masses. The radjauonjof heat* into 
•pace has been accompanied by a gradual contraction of the 
central mass, and a shrinking of the Crust, to which the trough 
of oceans, the elevation of continents, the protrusion of mountain 
chains, and the faulting of strata are to be attributed. The 
question is whether that contraction was accompanied by a like 
gradual yielding and adaptation of the solid crust to the lessening 
circumference of the glohe , or whether the resistsnce of so rigid 
a body was only overcome by paroxysmal efforts. This latter 
was the view held by most of our early geologists, and is still 
the prevailing one abroad. 

“ It is not necessary to deal w ith the first steps of the problem 
Let us take it alter, for example, the readjustment oi the crust, 
when it must have been many miles thick, which resulted in the 
elevation of such a mountain chain as that of the Alps, and 
here 1 must assume a point in advance The resisting strata 
having given way to the tension to which they had been sub¬ 
jected, a state of equilibrium and repose would for a time ensue. 
As the secular refrigeration subsequently proceeded, the tan 

S tial force due to contraction resumed action, and while the 
;er ar.as were depressed chiefly liy the action of gravity, other 
smaller portions of the crust presenting the least resistance 
yielded, and rose at right angles to the tangential pressure. 

“ Now, either, if the elevatory force were limited and uniform in 
degree, a point would be reached at which that force was ba 
lanced by the increasing resistance and weight of the strata, and 
the movement would cease, or else, if the energy wu a con 
stantly generated quantity, and the rigidity such as to prevent 
yielding beyond a certain extent (and no solid crust can be per 
fectiy flexible), then it would be a dynamical necessity that a tune 
would come when, from the accumulation of that energy, it 
would overcome the resistance, and the opposing strata be 
suddenly rent and fractured. This primary resistance removed, 
the full power of the elevatory force would lie brought to bear 
upon the disjointed mass, and the surplus energy expended in at 
once rapidly forcing forward and tilling up the now yielding 
strata, along tile line of fracture, to that position and that height 
required to restore a state of equilibrium, and no more. It Is 
not pot lble for any number ot minor forces, where the ultimate 
resistance exceeds each one taken separately, to accomplish in 
any Ume, however long, tliat which requires for its execution a 
major force of infinitely greater power 
“Lithera minor force, if sufficient to move a given weight, will 
go on moving, or else, if from any cause a further or secondary 
and independent resistance, such as, in this case, that dependent 
on the cohesion of the strata, ha* to be overcome, additional power 
must be brought to bear, which, if that secondary resistance be 
then overcome, the cumulated force being far in excess of the 
residual resistance, will be immediately expended with energy in 
proportion to the magnitude of the resistance mastered. 

‘'Again, m the case of large faults traversing thick masses of 
strata, the conditions are nearly the same. 

“ the results of the foregoing conditions are in perfect accor 
dance with observation. The enoimous crumpling and folding 
of the strata—the vast upthrow of their disjointed edges—indi¬ 
cate the renitieu forcei which have been at work. Of these 
forces it is as difficult for us to realise the intensity as it is to 
fathom the immensity of space. 

“ While thus refrigeration progressed and the ihell of the globe 
became thicker, other causes came into operation to give it 
greater rigidity, and so better fit it for the habitation of man. 

“ In the many discussion* to which this question has given 
rise. It has been too much assumed that the shell wu of 
uniform or nearly uniform thickneu, the irregularities of the 
upper surface were apparent, but those possible on the under 
surface have been overlooked, 1 have, however, reason to 
toppoue from soma researches in which I have been engaged, 
that the under surface of the shell is ribbed and channelled m a 
manger and on a scale materially to Influence the operation of 
that tidal action on whicn so many able and elaborate calcala- 
turns have been bas ed . 

“Let us take on n continental area, having a mean surface tem¬ 
perature of 55° F , a point in the earth’s crust through which any 
isotherm of depth passes,-suppose it to be that of i,ooo* This 


earth isotherm will posalbly be found about a depth «£ tfoeut 
$o,ooo feet The isotherms! plane must approxlmsltvety WleW 
the contours of the surface, and in mountain districts may lisp 
some i,ooo to 4,000 feet above Us other level ” 

Mr Prestwick then shows that to the depth of the ocean wu 
have to add a depth equivalent to the difference between the 
mean temperature of the adjacent land and that of the deep 
waters. 

“ At the position of the other earth isotherms will fat like 
manner occupy successive planes approximative^ parallel with 
the surface whether of land or sea-bed, it follows that, if a central 
molten nucleus exists, it will be divided into areas separated by 
boundary lines, no less important than those formed by the con¬ 
tinental areas between the several oceanic area* on the surface j 
and as they ore even more enclosed and isolated, their condi¬ 
tion with regard to the possible existence of tides would approach 
more to that of an inland sea such as the Mediterranean, where 
their influence is scarcely felt. It may be a question also whether 
the rigidity of the earth's crust is not influenced by this mode of 
structure. It must certainly affect the permanence of conti¬ 
nental and oceanic areas. 

“ Notwithstanding this, it may naturally be asked in view of the 
more constant slow change* and movements to which, in peat 
times, the crust of the earth has been subject, and that even up 
to a period so geologically recent as the elevation of the Alpe 
and the Andes, how it happens that it is now so quiescent and 
comparatively immovable w Mr Prestwich showed that the 
hypotheses both of Mr Hopkins and Sir W Thomson grapple 
with this difficulty, and m the same connection refers to the 
theones of Mr Mallet Mr Prestwich is not, however, satisfied 
with the conditions suggested by these distinguished physicists, 
and is led to seek fur other causes to account for the present 
stable condition of the earth 

“The cause which suggests itself tome,” he said, “is the Intense 
cold of the glacial period through which the earth baa so recently 
passed, and which has, as it were, anticipated the refrigeration 
which, m ordinary course, would have taken a longer time to 
effect. At present the annual variation of temperature in these 
latitudes extends to a depth of about 30 feet, the max imum heat 
of summer being felt by the end of November, and the maximum 
cold of winter by the beginning of June at a depth of 26 feet. 
But supposing the cold of winter not to alternate with summer 
heat, then the abstraction of heat would continue to a depth 
in proportion to the length of time during which the cold 
at the surface wu maintained and the degree of that cold, 
and such would be the effect over a large portion of the 
northern hemisphere (and I believe of the southern contem¬ 
poraneously! during the glacial period. For u permanent lop 
and snow then extended down to these latitudes, the summer 
sun would not sensibly affect surface* so covered, and the 
abstraction of hut must have proceeded uninterruptedly To 
what depth the effect may have extended ha* not yet been invet- 
tigated, but that it must have been very coniidenible la evident 
from the depth to which the annual variation*, are now felt. 
Consequently, with a uniform permanent temperature of Jl*. 
or lower, at the surface, and with the long duration of the glacial 
period, we may form some conception of how far ben&ath the 
surface the extreme cold must have extended, even now, fat 
parts of Siberia, the ground is permanently froxen to a depth of 
300 to 400 feet Then the surface temperature in these latitudes, 
instead of commencing as now with a mean of 50P, and attaining 
70° at a depth of l,ooo feet, commenced with a temperature 
33° F or less, and the isothermal of 70P must have been de¬ 
pressed far below its present level On the return of the present 
more temperate climate, that portion of the crust of the earth, 
measuring certainly many hundreds, and possibly some thousands 
of feet in depth, which bod suffered from tins abnormal loss of 
beat, would have to recover fas equilibrium with existing condi¬ 
tions by another change in the isothermal planes, and, until 
that was effected, little or no loss by radiation would take 
place. 

“ Or, to look at it in another way, let us suppose periods of equal 
temperature before and after the elacial epoch. As the radiation 
of heat is in proportion to the d iffe rence of temperature between 
the warm body and the surrounding medium, the Iocs of beat bf 
the earth would, if no colder period bad intervened, have been 
nearly equal in equal times, but with the neater cold ot tbe 
glacial epoch, the tame result would be effected in a shorter 
f tine, or, what is tantamount, the loss m the same time during 
I the glacial period would be greater than In the other two period? 
I Thus, supposing we take any given time of the glacial period, at 
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glacial parted*, then for a certain term of time—of length bearing 
•one proportion to the difference between the two— succeeding 
the glacial epoch, the earth would, with its outer crust so much 
Wow the normal, loee little or no heat by radiation, so that 
during that subsequent period the thermo-dynamical effects due 
to coding would be reduced to a minimum or cease altogether, 
and a period of nearly staple equilibrium, such as now prevails, 
obtain. 

"This last great change in the long geological record is one of 
SO eaceptional a nature that, as I hare observed elsewhere,* it 
deeply Impresses me with the belief of great purpose and all wise 
dMH. in staying that progressive refrigeration and contraction 
oil which the movements of the crust of the earth depend and 
w hi ch has thns had imparted to it that rigidity and stability which 
now render it so fit ana suitable for the habitation of civilised 
man j for, without that immobility, the slow and constantly 
recurring changes would, apart from the rarer and greater cata 
strophes, have rendered our rivers unnavi gable, our harbours 
inaccessible, our edifices insecure, our springs ever varying, and 
our climates ever-changing 1 and while iome*dlstncts might have 
been gradually uplifted, other whole countries must have been 
gmdoaHy submerged and against this inevitable destiny no 
human foresight ctwld have prevailed ” 


SCIENTIFIC SERIALS 

Thi Journal of Botany for December 1874 and January and 
February 1875 contain quite the average of papers of general 
interest Among the original papers may be mentioned in par 
ticular one on the critical species Tntuum pungens and another 
on Burnt.x maxtmut, by the Hon J Leicester Warren , desenp 
tions of new species of Settles: and other LUiacex by Mr J 
O Baker , a list of the wild flora of Kew Gardens and pleasure- 
grounds, by G Nicholson , Antkoxantkum pttdii, by F Towns¬ 
end j and the continuation of the paper on the Botany of the 
Maltese Islands, by Mr J F Duthle A larger proportion of the 
spans than usual Is filled by reviews of botanical works, Fnglish 
and foreign. The plates include two of new species of Asco~ 
Mut, to illustrate a paper by Mr James Renny , Anthox 
tniknm pueln, recently discovered m the south of England ; and 
Cartxfrtrida and Salt* Sadleru the two recent additions to the 
Scottish flora made by Mr Sadler 

Thu Botanical Magazine for February contains figures of the 
following plants —hpuBndmm synngotkyrsui, a handsome 
Species from Bolivia, with large racemes of purple red flowers, 
tinged with lilac. Liltum cauadcnse, var parvum, a very hand 
some miniature lily, regarded by some as a distinct species It 
has «m«li orange-mi flowers spotted with purple brown Vero 
micapiuguifolui, a shrubby species from New Zealand, with very 
pale blue flowers. It is hardy at Kew Fourcroya Setloa, an 
agave-like plant from Guatemala, whose large flower-scapes 
ware allowed to protrude through the roof of the Succulent 
House at Kew last summer, and must have been noticed by 
many of our renders. Senecio macreglossus the plant with ivy 
l&e foliage alluded to In a recent number Lastly a new genus 
Erytkrotu, of Commdynese an exceedingly pretty trilling 
pint from Malabar, having small leaves of a mos- brilliant 
criinsoti on the under surface, and small bright blue and red 
flowsta ^ T he spades is called Beddomei, after Col Beddome, its 

ZtUtcknfl dtr OaUrrackiuhen Gesdlschaft /Ur Meltorologu, 
Jan. 1 —On foe carved tracks of cyclones issuing from the trade 
wind region, by Dr W U Winner Water resembles air in 
many of Its movements, and is more easily observed, its eddies 
and currents mpeoally may be studied with advantage in coanec 
tkm with cyclonic like the above named. When a 

Stream of water is met by another at right angles, a depression is 
formed at foe point of interruption, particles bordering this 
depression sink into it in obedience to gravity, and particles st s 
greater distance move spirally inwards. Besides rotation there is 
a progress i ve motion of the whole eddy, in the direction of the 
resultant«f foe forces of foe two streams. In turbulent streams 
eddies last a very short time) they are filled up almost as soon 
as formed- In qmet rivers, 00 foe contrary, the whirl continues 
for a length of tune sufficient for observation In the develop¬ 
ment of hurricanes, difference of air-density corresponds to dif- 
* H d h s mhics l Transactions fer iSfo. P- w 


ference of level in water Hurricanes, like eddies, are destroyed 
when the surrounding medium moves very irregularly, and we 
should therefore look to the neighbourhood of the tropics, where 
atmospheric conditions are remarkably regular, for a region 
favourable to their growth and progress Near the northern 
boundary of the region of calms foe equatorial current begin* at 
about S , and the poler meets it from about E , nearly at right 
angles, so that in this respect also the development of whirls, luce 
those in water at the junction of riven, is favoured The resultant 
progression, towards N W, becomes deflected ss foe storm 
advances, until, at a latitude where foe eastward component of 
foe equatorial may be supposed to vanish against the westward 
component of foe polar wind an excess seems to remain of the 
southerly over the northerly component causing movement 
towards N In still higher latitudes the more westerly equa 
torial and northerly polar drive foe cyclone in an easterly direc 
tion. Occasionally, when foe northerly component of foe polar 
happens to be stronger than foe southerly of foe equatorial wind, 
as in the storm of Oct 10, 1847 the system moves towards 
S W In foe southern hemisphere, as in foe northern, foe 
direction of rotation indicates an irruption of foe anti trade into 
foe trade-wind. The equatorial current, or anti trade, appears 
to be the strongest both by its invasien of the trade wind region 
and by the direction of advance of the consequent hurricane.— 
A communication from Captain Hoflmeyer, in the Kltmert 
Mittheilungen, contains valuable remarks on the relation between 
pressure and rainfall In Denmark, most ram falls on the front 
of a minimum, and when a considerable depression is near Like 
Mr Ley, he believes that, at least in Europe, minima are formed 
simultaneously with heavy rains, but thinks that they are not 
caused by them only magnified He has come to foe conclusion 
that minima must be looked upon not as results of mechanical 
rotation, but as functions of existing conditions and differences. 
They seem to him to seek and require continual nourishment 
The principle ot a descending current m maxima, and an ascend 
mg current in minima broached by Mr Buchan some years ago, 
he considers the only one with which we can overcome the difli 
culties presented by these phenomena Air is interchanged mainly 
by vertical currents, resulting from thermal inequalities. Vapoar 
also plays a large part in ascending currents Low pressure at the 
earth s surface 11 not an indication but a cause of the entrant ascen 
dant With these views, and by the comparison of weather charts, 
we can m general explain the main features of foe atmospheric 
condition, though not indeed its ever varying relations. Dr 
Ilann, m reply maintains his opposition to foe theory ol Espy and 
Reye, that the com ml ascendant is the sole or chief cause of a 
minimum in storms, and objects that the heaviest rains m the 
tropics do not in the least disturb foe regular daily movement ot 
foe barometer, and to assume that the same cause in similar 
conditions could produce opposite effects would be illogtc at 
i roptcal rams have not been proved less extensive than those of 
higher latitudes, as some have supposed them to be We have 
no clear evidence that condensation and ram diminish pressure 
On the other hand, mechanics teach us that pressure must 
dimmish towards the centre of a whirling mass of air From 
these reasons, we should seek for on explanation in the laws of 
dynamics. 

Thx Bulletin Mensuel de la Soctfil d Aeehmatahon de Font 
for October opens with a paper by M S Berthelot on “ Hie 
Domestication of Animals, ' in which foe wnter expresses foe 
opinion that foe domestication of animals is due more to foe art 
and skill of man than to their natural qualities, though the 
aptitude for domestication is unalterable in those animals which 
naturally possess it —M Booillod contributes a paper on foe 
cultivation of wild turkeys recounting bis experience m foe 
matter, foe object of which is not clear, seeing the domesticated 
turkey cannot be excelled in any respect —Silkworm culture 
occupies its usual prominent position in the report.—The rapid 
growth of foe Eucalytpus gloiulus is exemplified by M Laberenne, 
who planted some seeds in Algeria on the 29th April, 1873, 
which twenty-six days later had already appeared above ground. 
In September, 1874, some of the plants had attained a height of 
65 centimetre* (30 in) —M Dronyn de Lhnys, in a speech on 
foe Phylloxera, suggest* that new plantations of vine from seeds 
should be formed, which he thinks would more easily repel foe 
attacks of foe pest—Germany is making advances m foe culture 
of foe silkworm, which are detailed in a letter by M A. Buvig- 
nler 

A d rono muc he Nacknchten, No 2,020.—Mr S Burnham 
contributes a note on certain double stars. 2 4x0 and H 334 
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are catalogued in identical positions, but he finds they are dis¬ 
tinct star*, and the companion to 34101sof 19 msg, of Herichel s 
scale. The core pan on of 3 3749 shows an increase in distance 
and angle, the three stars are now almost In a Une The post 
tion of 3 388 appears to hare increased ioo* since 183s V -J 
I’ebbutt gives position observations o( CogLtas Comet, together 
with comparison stars. J C Watson sends a note on his dis¬ 
covery of Planet (139) at Pekin.—The elements aud an epbe- 
mens of Bor re 111 s Comet of December 1874 are given by J 
Holctschek 


4^ 3«r 

<1=381' 38 18' 

, i - 99' as 43" 
log. ,7= 9 71570 

—Burnham notes the discovery of a close companion to 
$ Leporis, diet a*, nos 369' 1, loth mag. This appears to 
have been missed by lleneheL —Prof Bradichin gives differential 
measures of position of Juno and adjacent stars -A. number of 
position observations of the minor planets are given by Kowalczyk 
—A lithograph of various appearances of Coggin s Comet, drawn 
by Vogel, accompanies this number 

SOCIETIES AND ACADEMIES 

London 

Royal Society, Feb. II —“ Soma particulars of the Trsnsit 
of Venus across the Sun, December 9, 1874, observed on the 
Himalaya Mountains, Mussoone, at Marz Villa Station, lat 
30"38 N , long, 78° 3'li. Height above sea, 6,500 feet —Note 
No. I ByJ H N Hennessey, F K. A, S. Communicated by 
r.rof blokes, D C L, Sec, R.b 

The author observed the event with the equatoreal of the 
Koyal Society, which Capt I Iferschel, RE., is his absence 
from India, had temporarilyplaced at his disposal HI* especial 
object in view was to observe the transit from a contuterablt 
hag/U, and this condition was easily secured through the cir¬ 
cumstance that he was located only fourteen miles from Mus- 
ioorie, on the Himalaya Mountains His numerical results 
will be communicated very shortly in a second note The 
remarks here made are restricted chiefly to what he taw with 
the equatoreal 

The telescope of the eauatoreal has a 5 Inch obieot glass, with 
about slaty indies focal length, and is driven by an excellent 
clock. 

The author found from actual trial that the most suitable eye 
piece lor both Ingress (sun’s altitude a” 34 to f 39') and egrets 
(sun’s altitude about aC°) was one of 135 power He selected for 
Ingress two glasses which combined, gave a neutral or bluish 
field | and for egrets ha changed one of these for a deep red gists, 
so that the field now presented a moderately deep red The 
glasses were quite fiat, end lay against one another In Intimate 
contact, giving excellent definition. He enjoyed most exquisitely 
dear weather during his observations. 

In describing the phenomena of the transit, the author has 
occasion to spoak of Venos as she appeared atrost the sun’s 
limb, when one portion of her own limh is seen against the sun, 
and the other remains against the sky The former portion he 
calls Venus’s sun limb, or V„ the latter Venus’s sky limb, or 
Vu Again, he requires to mention a ring of light around Vl, 
which he indicates by L*, the corresponding ring around V, 
being understood by L, Another point is this 1 anyone who has 
watched, say the sunslunb, especially at a low altitude and with 
high power, must be awere of the turmoil or ebullition which 
there appears, very like as if the limb was being boiled. He 
denotes this kind of turmoil tnr 11 boding ” 

The author did not detect Venus’s lunb until alter it had made 
an indentation on the sun a lunb. The latter boiled sensibly, 
but fay no means violently Jt appeared lagged, and a* if with 
minute spikes projecting rewards, all of which were well defined 
in the bhdsh field. Watching V., hojbund it also boiling slightly, 
but in a manner somewhat different to the sun’s limb. The 
appearance was that of boiling vapour coming round from the 
face of Venus, turned towards the sun and overlapping V. 1 
moreover, this baling was not restricted to the edge of V„, tret 
extended 3" or 3" beyond, thus forming a kind of boiling annulus, 
in which there were minute sparkling specks dlmdng and 


r ligament mat teen either at ingress n 


through the h 

Neither fear-drop n 

eg rat 

Col Walker, who was at Dchra Doon, in the valley below, 
some ten miles south of Mr Hennessey’s position, writing to the 
author, state* that he “ saw the pear drop and the ligament ray 

ilistnctly 1 

After describing his own observations, the author concludes «* 
follow. - 

r In view of the light ring Ly end of the peculiar boiling 
annulus around V„ which may be called L- I have no doubt 
that L. was, in fact, a continuation of the Ught nng t*, wtock 
latter, beyond all question, was plainly vaible , and under these 
circumstances it may be urged that Venus is surrounded by on 
atmosphere which at the time was made visible to the extant of 
3 to tinder 4 in breadth 

3 As a matter of fact, the pear drop or other ligament wu 
visible at a height of 3 zoo feet, but at 6,500 feet tM ligament 
was invisible The influence generally of height of station, from 
this evidence, appears undeniable, but the phenomenon still 
remains to be accounted for definitely If, however, an effective 
atmosphere of x breadth around Vcmu be conceded, this atmo¬ 
sphere may be supposed to stop a certain amount of direct light 
from the sun, producing a slight shade around Venus corre¬ 
sponding to the l readth x This shade would, I conceive, be 

5 e invisible when its outer edge is backed by the sun’s bright 
t, but could we contract the sun to a diameter equal to 
that of Venus plus twice x, and make Veaua and the son con¬ 
centric, it appears likely that we should see a shaded annulus 
right round Venus between her lunb and that of the sun. 
Hither that the annulus would appear darker at low than at 
higher altitudes, and would become inviaible when the observer 
was raised abova a sufficiency of the earth’s atmosphere. Should 
these suggestions prove tenable, the ligament seen would break 
when the outer edge of the shade, corresponding to x, transited 
across the sun s limb. 

3 Solar light shining through Venues atmosphere, If any, 
produces no alteration m the lines of the solar spectrum, so far 
as the dispersion of a single simple prism can show Also, 
Venus s face, turnod towards ua reflects no light during transit, 
subject to the same Instrumental test. 

“ Appendix to Note, dated November 1873, on White Lines 
in the Solar Spectrnm, ’ by J H. N Hennessey, FR.A.S. 
Communicated by Prof Stokes, Sec R.S 
After detection of the white lines 16JO and i6$8 (Kirchhoff’i 
scale) at Mussoone in November 1873, I discovered two other 
such lines before leaving that station of observation, vis. 9009 
and 2068 (about) On 38th November, 1873. * psoked up the 
spectroscope, taking particular care that the prisms should not 
shift from the position they then occupied. 

On s8th November, 1873, I set up the speotmaoope hatha 
Dome Observatory at Debra, in the valley below, the prisms 
retaining their former position, and my recollection of the white 
lines seen at Mussoone being still quite vivid. 1 now found that 
1650 and 1658 were distinctly seen 1 but they were no longs* 
nearly of the pure white colour they presented at the higher 
station, while what may be termed the gloss about their white- 
ness, which induced me to describe them as resembling «thread* 
of white silk held in the light,” had quite disappeared; indeed 
they were now so decidedly greenish es not to invite attention. 
White line 2068 I now could hardly see, and 3009 waa invisible, 
notwithstanding that I was quite familiar with the positions they 
occupied, and had made careful notes on the subject. 

Alter this I released the prism* and turned them shout 
variously, without producing any alteration In the white lines as 

they were ni- 

The hi ■ 


re height of the spectroscope above sea-level w 


7100 feet 


Anthropological Institute, Feb. 9.—Cel. A. Lane Fo% 
PSA, president. In the chair —The President exhibited a 
series of sums Implements from the AlderUy mines of Cheshire^ 
and Dr T Simms exhibited five Lapp skull*.—A paper by the 
Rev Wentworth Webster was read on the Basque and the tUl^ 
an examination of a paper by Mr Boyd Dawkins, F.R.S, on 
the northern range of the Basques, in the FeetntgkNp ReekmeA 
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September 1874 The author oommesced by pointing out ti. 
danger of the tendency to extreme specialisation among scientific 
men of tha present day, and proceeded to show how the 
"Basque problem” had offered through that treatment It 
had been taken up by pure philologists and pure anthropologist*, 
who had viewed it only from their particular standpoint*, and 
had too much neglected historical and archaeological researches, 
folk-lore, literatuntL drama, and, strangest of alt, the physical 
ch a r ac teristics of the present Basques. The chief aim of the 
paper was to show how Inconclusive was the evidence ol anthro¬ 
pology alone, and to examine Mr Dawkins’ argument* It held 
that, firstly, philology had demonstrated the Bat>aue language to 
bo agglutinative, secondly, that W von Humboldt s conclusion 
is cornet at to the existence of Basque names in the classical 
geographies and itineraries of Spam j and, thirdly, that although 
the Identity of Basque and Iberian cannot be considered as j>er 
fectly demonstrated, its probability Is very high. The special 
point of dispute was the conclusion of Mr Dawkins that ' the 
former presence of an Iberian race in Armorica u demonstrated 
by Dr Broca’s map of the stature and complexion of the peoples 
of France." The author at great length examined and analysed 
the maps referred to and the statistics cited in the paper, and 
found that the evidence from anthropology alone did not seem 
sufficient to support the theory combated, and all other evidence 
would appear to be opposed to it—Prof Boyd Dawkins having 
replied to the Rev W Webster s criticisms, which, in the 
main, appeared to him to be founded upon a nusapprehen 
non of Jus use of the term "Iberian, Prince L. Lucien 
Bonaparte remarked that the paper ofTtred scarcely any point in 
which he could not cordially concur, especially where theauthor re 
ferred to the high competency of W von Humboldt m rcspcc» to 
the Basque language and ethnology, in fact, it was impossible to 
disputa the superiority of that eminent philologist on that special 
question over every modern author not by birth a Basque. He I 
(the Prince) maintained that it would be as presumptuous to 
affirm that language is always a test of race os it would be, at 
least, hazardous to declare that anthropologists should invariably 

It 


dispense with such a test If an unimportant minority of philo 
logists pretend to dominate over the anthropologists, th 7 are 


wrong, but the minority of anthropologists, w- _ 

language should not be considered in the determination of race, 
are still more in error—Rev A 11 Sayce, as a philologiat, 
maintained that language could not be held lo be a test of race , 
it was a teat only of social contact—Mr llyde Clarke vindicated 
the claims of philology as a branch of anthropology and of 
natural science. He thought the Basque area of W von Hum 
boldt should be much limited The Basque had affinities with 
Hotusa, and was thus connected with dark populations.—Mr 
W J Van Ey* remarked tliat Humboldt had not proved the 
Basque* to be Iberian —Prol Busk, Mr J Rhys, Prof Hughe*, 
Dr Simms, and Dr lteddoe, alio contributed tc ‘ u * A - 

Geologist*’ Association, Feb. 5 —W Camiihers, F R.S , 
president, in the chair —On the volcanic geology of Iceland, 
by W L. Watt*. Iceland is situated at the termination of the 
great volcanic lute, skirting the extreme weft of the Old World, 
which ha* existed since the Cretaceous period certainly, whilst 
the point* of eruption appear to have travelled northwards As 
all the rock* are igneous, or igneous derivatives, no stratigraphi 
cal arrangement can be made out Basaltic lava streams are 
common in the vicinity of Reykjavik, though no active volcano 
emits in this part of the island, which is in the secondary stage 
of eolfataras and hot springs These lolfstarai are mere pits of 
Mulsh white siliceous mud, the result ol the decomposition of 
contiguous tufa. Ihe principal gas exhaled is sulphuretted 
hydrogen. Their position changes The hot springs are working 
out their own destruction by the accumulation of sinter, the com 
position of this varies in springs within a few yards of each 
other The large nfls in the old lava at Thlngvalla were attri 
bated to the flowing away of the undercurrent of lava into a yet 
deeper depression, thus leaving the unsupported crust to sink 
down in the middle All the lavas of Hekla observed by the 
author are basaltic, and contain crystals of felspar and ollinne, 
Aa ash and cinder cone forms the summit of tbs mountain 
There were four craters, the longest one 11 an elliptical depree- 
•ice sjo feet deep, at the bottom of which lay snow, thor-’- 
sotoe ashes and day were still quite hot The district of Myd— 
Jokull, containing the terrible volcano Koilujia, is remarkable 
fot the confused intermixture of aqueous and igneous ej ect a m e nt a, 
producing ag glo merates and tn&s Sand and hot water are the 
principal production* of KoUnjla itself; which has not been 


known to produce lava, though ancient felsitic lavas warn noted 
at its boat Thaw floods are produced, In addition to the 
melting of the Jokull, by the bursting of Urge cavities In which 
water has accumulated for yean. Such a reservoir was noted in 
a small neighbouring crater, at the bottom cf which was a deep 
pool of turbid water, into which several small streams emptied 
themselves, but none ran out again. To Vatna Jokull the prin 
cipal volcanic forces of Iceland seem now to have retreated. 
This is a vast tract of *now and ice which resU upon a nest of 
volcanoes, many of which have been in eruption during historical 
times. The Vatna rises from a scries of basaltic platforms The 
existence of permanently active volcanoes in the unknown 
ulterior of thU mass was considered not improbable. 


Royal 8ociety Feb 15 —Sir William Thomson, president, 
in the chair — The following Communications were read — 
Olntuary notice of Dr Robert Edward Grant, Ute 1'tofessor of 
Coin] aratlve Anatomy in University College, London, by Dr 
Sharpcy —An illustration of the relative rates of diffusion of 
salts in solution, by Trof Crum Brown —On the oscillation of a 
system of bodies with rotating portions, by Sir Wm. Thomson. 
—Laboratory notes, by Prof lilt 

Meteorological Society, Feb ia—This was the hair yearly 
meeting of the Society Mr Milne Iiolme presided—The 
Chairman read the report of the Council, of which tha following 
is a summary —The number of the Society’s stations in Scot¬ 
land was at present 92, and there were also II m other 
countries The number of members was 538 ordinary, 15 
corresponding and 8 bon rary members After referring lo 
the inquiry conducted by Dr Arthur Mitchell and Mr Ruction 
on the influence of the weather on mortality and disease, the 
report noticed that, on the suggestion of Mr 1 horns* Stevenson, 
CL. schedule* had been supplied to the observatories within 
twenty or thirty miles of Fdinburgh, so as to secure data for 
investigating the relation of the force of the wind to the baro¬ 
metric gradient. Returns hod been received, but these had not 
yet been examined Meteorological returns apphcab e to Loch 
hyne for the last twenty years hn I been furnished by Mr Buchan 
on application to the Special Commissioners appointed to inquire 
into the causes of the disappearance of berrn gs from Loch Fyne 
I he invest gatlons regardl g the herring fisheries on the Scottish 
ci asts, instituted by the Society, had been continued during the 
lost session. The Marquis of Twccddale, who originally 
suggested th* inquiry had supplied the Society with twenty 
thermometers, to be used 11 ascertain the temperature of the 
sea at the places and at the tunes when the fishery was 
being earned on These thermometers were by Mr Bouverie 
Primrose sent to the fishery officers of the Herring Board sta¬ 
tioned along the east coast of Scotland, and each fishery officer 
selected an intelligent fisherman to tuke the tem| erature ol the 
sea where the herring shoals were found Important results were 
expected from these investigations.—Dr Arthur Mitchell read a 
paper on the effects ot the weather of Ihe last three months on 
the death rate —Mr Buchan read a paper on the bearing of 
meteorological records on the supposed change of climate in 
Scotland Mr Buchan concludes that there has been no general 
tendency towards a permanent change, either as regards summer 
heat or winter cold 

Manchxstie 

Literary and Philosophical Society, Jan. 26. —Edward 
Scliunk, F R.S , &c, president in the chair—A descant into 
Elden Hole, Derbyshire, by Rooke Pennington, LL.B. Near the 
road from Buxton toCastletoo, and about four miles from the lat¬ 
ter place, stands Elden Hill, in the side of which is Elden Hole, a 
perpendicular chasm in tha ieck, and, hke many such apertures, 
reputed to be bottomless. The author describes a descent into 
the cavern, made by himself and others, on the nth of Septem 
her, 1873. At a distance of 180 ft from the top a landing place 
was reached, although not a very secure one, aa it was inclined 
at on angle of about 45* Thence a cavern ran downwards to¬ 
wards the south or south-east, tha floor was entirely covered 
with loose fragments of limestone, probably extending to a con¬ 
siderable thickness. There was quite sufficient light at this point 
to enable on* to sketch or read. The party then scrambled, or 
rather slipped, into the cavern for some lew yards, during which 
they descended a considerable distance 1 tt was of a tunnel like 
shape j then it suddenly expanded into a magnificent hall about 
too ft. across k and about JP ft. high. Th* floor of this half 
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doped like tbs tunnel, aad like It was covered with d&ru At 
the lower Me they were (boot 60 ft. below their landing.plaoe, 1 
and therefore (boot 040 ft. beoeato the sarfece. The entire 
roof and walla of thia cavern were oovered with splendid Us tag- 
mitlc deposit*. From the roof were bang fine stalactite* whUat 
the (idea were covered with almoet every conceivable form of 
depodted carbonate of lime In some places it was smooth and 
white as marble, in other places like frosted silver, whilst the 
rougher portions of the rock were clothed with all sorts of fan 
tasuc shapes glistening with moisture From this cavern no 
opening or any length or depth was found save the one by which 
the party had entered it There can be no doubt, the author 
believe*, that this chasm has been formed by the chemical action 
of carbonic add in water, and that it has attacked this particular 
spot either from the unusual softness of the rock originally situ 
ated here, or because there was here a joint or shrinkage in the 
strata. There to nothing, however, in the position of Flden Hole to 
lead one to suppose that any stream has ever Sowed through it 
no signs of such a state of ihbigt appear anywhere around. It 
to not related to any ealley or ravine, or to any running water, 
and there is, as observed, an absence of any well-defined exit for 
water at the bottom. No mechanical action of a flowing stream 
can therefore have assisted the process of enlargement The 
author think* it must be due to tne gradual silent solvent pro¬ 
perties of tain water falling on the surface, and escaping through 
jointings and insignificant channels in the hard rocks below 
Whether the excavation took place from above or below is un 
certain.—Certain lines observed in snow crystals, by Arthur W 
Waters, F G S 

Glasgow 


geology of Switzerland, embodying m 
during a recent visit to that county 


id 00 the observations of the shadows of two points tUnatad 
- vertical at known distance*, projected upon a borbeotal 
plane, the observations being made both before and after the 
ran s passage through the meridian —On thfe fertilisation of 
Basidiomycetes, by M P van Tieghem.—A note on M. Men- 
deleef'i new balance, by M Saileron.—On rolling-curves ob¬ 
tained by photography, bv M Huetj an ingenious process to 
note down permanently the curve* described by ships rolling 
in heavy seas.—On a new electro-magnet, formed by conccntno 
tubes separated by layers of conducting wire, by M J Cemtebo. 
—On the place to be given to Gyranospennt tn natural classifi¬ 
cation, by M L. Lerolle.—Several communications on Phyl 
loxers, by MM Lichtenstein, Boutin, Hemmench, end others. 
—A note by M C Guinn on an electric pile similar to Ban- 
sen g, hut in which zinc would be replaced by iron.—A note by 
M G Peyraa, on the use of fumigations to combat murrains,— 
A letter from M Fua, with reference to his former commtmica- 
turn* on,the means to prevent explosions in coel pits.—A note by 
M Houxl de 1 Anlnoit, on articular immobilisation applied to 
the dressings of the amputated.—MM Henry and Badland 
communicated their observations of planet (141), made at the 
Paris Observatory —On the existence of integrals of any system 
of differential equations, by M C Mlrey —A note on his 
paper, read at the last meeting, on the molecular equilibrium of 
a solution of chrome alum, by M Lecoq de Boisbaudmn.—On 
the action of hydrate of baryta upon certain mineral and organic 
compounds contained in beet products, by M. P Lagrange.— 
On so-called rooty beetroot, by M. G Violette.—On the perl 
pherical nervous system of marine Nematoidea, by M A. Villot 
—An account of experiments made by M Phillpeau, showing 
that the paps extirpated from young pip will not regenerate.— 
General Monn presented to the Academy a new part of the 
Revue J ArhUeru published by order of the War Minister, and 
made some remarks on the contents. 


Philosophical Society, Dec. 2.—Phyncal Section.—The 
following papers were read —On the absence of air and water 
from the moon, by Mr Francis Napier —Experiments on fluid 
jets end induced currents, by Mr Alex Morton 

Dec. 16.—On an apparatus for testing the lubricating powers 
of various liquids, showing some hitherto unrecognised facts et 
variance with the commonly received lews of friction, by Mr 
R D Napier —On the effect of Loch Katrine water on various 
metals, by Mr Jag. R. Napier, F R S 

Paris 

Academy of Science*, Feb. 8 —M M Frlmy in the 
chair —The following paper* were read 1—A remark by M 
Putoeux on M Genocchi a paper read at the last moetrng with 
regard to the existence of the integral m equations with partial 
derivative*—A letter from M Janssen, dated Kompira Yarns 
(Japan), Dec to 1874, describing the general result* of the 
observations of the Transit of Venus. The first part of the 
letter shows that the party of observers suffered much from 
bsd weather during their installation et Komplra Yama, near 
Nagasaki During a heavy gale one of the equatorial* was 
Completely destroyed, the telescope and micrometer broken, but 
their outfit was excellent, and before the day of the transit 
arrived they were able to repair all the damage done. Both the 
first outer end inner contacts, as well eg the second Inner one, 
were successfully observed, and only the last outer one missed 
through clouds. No black drop appeared et the sun s limb, 
although M Janssen remarks that a considerable tuna elapsed 
between the moment when the first inner contact appesuwd 
geometrically perfect and the reappearance of a fine line of 
sunlight beyond the disc of Venus, this M Janssen ascribes to 
the planet* atmosphere.—On the general theorems of the dis¬ 
placement of a plane figure on it* plan* by M Chari e*.—A 
not* accompanied by the presen t a t ion of an autograph maths* 
ssaucal treatise, by M Faye,—On the magnetisation of steel 
rede provided with armatures, by M. J Jemia.—A note by M 
Cbrvrvul on It Mentor’s paper, read at the last meeting, 
on til* pulverisation of manures and toe best means to in¬ 
crease the fertility of soil*—A memoir Ire M Des Clotoeanx, 
on toe M-reftnotive and characteristic optical properties of the 

#-’—' **»- u — felspars, aad a process to distinguish them 

b other, four felspar* the author treats of 


method to demnnias too latitude of a place without instruments 
sad with sufficient ©osweteess, by M. d Avout j the method u 


BOOKS AND PAMPHLETS RECEIVED 

British—M arsden ■ Numuauta Or entaha i E. Thomas, F R.S. fTrfib* 
ner) -A 1 mima «u Wixsenschiiftlichon Beobachtungon auf Keiaen tlr G 
Nonamycr (TrtiOner) — Numbar a Link between D MB* IntalUgenc* and 
Human Charles G rdlestoae, M A. (Longmans)—Weinboldt Introduction 
to Experimental Physics. Translated and odited by Beni Loewy, F R.8. 
(Longmans).—Heredity and Hybridism tdward W Cox. 8 il (Long 
mans)— the Cone and Its beettoax treated Geometrically 8 A. Kenxhaw 
(Ham ban Adanu, and Co >-8tntiatical Society Almanack far i8jj (K. 
Stanford I -Amsul Physiology tho Structure and Funct on, of tha Human 
Body John defend. Ml) F R.S (Wm Collun)-Physical Geography I 
John Yon g M 1) LRCS (Edin) F O b.. F R.8 K (WnriColife.).- 
Proceeding of the Literary and Ph Wphtc.1 Socwty of LivarpooL-Sfe 
Mouths among the Palm Groves, Coral KoeJa and Volcanoes of tha Saadsrich 
Islands Isabella L. B rd (MurrxyJ.-Humboidt’s Natur-und RmtebUder 
L. A. Buchhtim PhD FCP (F Norgale)—An Introduction to Human 
Anatomy fed d ng the Anxtomv of tba Tixtuoa Wm Tumor M B. (A. and 
C Black)—Lessons n Elamentary MsKhankx PhtUpJHagtuu, B.Sc. B * 

!A* I l"d Ed" 
i King and Co ) 


in Boon shriv — 


TbaTranm of Verna.-E W Pkimolx (WaA Ilbutratim) 
Ana and Beea—Au-aaD Gaoaoa Renshaw 


meter —A Prtcv Smith 

^osjhorus and Carbon DbutphUc-CHAa T W ktmru. 
Ovr Astronomical Column .— 
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SCtSKCS AT Bahiubv 
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The Rscsnt Storms 




Atlantic. ByW dr Fonvull* 
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A GERMAN MANUAL OF SCIENTIFIC 
INQUIRY 

Ahkitungan wissenschafthchen Reobachtnngen au/Retsen 
mlt besonderer Rucksicht auf die Bedtlrjniss* der Kaiser 
lichen Marine Edited by Dr G Neumayer (Berlin, 
Oppenheim, London, Trilbner, 187$ ) 

N eitimatlng the merits of a work like this German 
Manual, we must bear in mind that ordinary 
treatises arc not what a traveller asks for These are 
primarily written for the use of students, not for that of 
investigators, and the stand points of the student and of 
the investigator art wiiolly different The student takes 
a position in the very heart of the great continent of esta¬ 
blished knowledge, and his aim is to familiarise himself with 
wbat is already known, but the investigator places linn 
self on the frontier of that continent, and is always directing 
his thoughts into the illimitable regions of the unknown 
It U therefore obvious that the books needed by a traveller 
must be composed in a different spirit to those intended 
for students. They must summarise, so far as possible 
in the small space that is available, the most advanced 
knowledge of the several sciences , they must dwell at 
length upon what is not known, and they must explain 
bow processes, commonly carried on at a table, with 
abundant appliances, may be undertaken m the open air, 
amid the manifold discomforts of a journey and in the 
isolation to which every traveller is necessarily obliged to 
submit. The satisfactory combination of these three 
requirements is hard to accomplish, while it is scarcely 
possible for anyone who has not himself been a tra 
vcHer to do justice to the last of them 
Dr Neumayer informs us that the present work, of 
Which he is the editor and to which ho has himself con 
tnbuted an important and well illustrated memoir on 
riyfhography, took its origin ih a tneeting of scientific 
nfeh at Berlin. They recognised the menu of the 
English “ Admiralty Manual of Scientific Inquiry,” 
which appears to be much appreciated by Geritiifl 
lMttigafers, but they felt that a more elaborate work 
might advantageously be supplied, having Special refer 
am to GCrtnan cohere and need*. The result of the 
conference has been the production of this volume It 
contains contributions from twenty-eight men, all experts 
in what they write about, many of them of the highest 
distinction, and many of them travellers It is therefore 
impossible but that such a compendium should bs of 
sterling worth. Unfortunately it is equally unpossible for 
us, ih a short review of so encyclopaedic an undertaking, 
to give more than a partial idea of it 
The authors, as we might expect, have treated their 
subjects in very different ways, bo that there is much 
Individuality in their writings, and perhaps some dispro 
portion us the spaces allotted to the several subjects 
Again, some of the best memoirs are on topics where one 
Wb«M have least hoped to meet with interesting matter, 
the*, Dr. A. Meitsin ha* drawn up an exceedingly in¬ 
structive memoir on Political Geography and Statistics, 
pad Dr Friedel one on Medieal Schece. There is a 
masterly and original treatise by Dr Koner on the 
Vox. xi,—No, 378 


unexplored parts of the world and on geographical 
features generally, and Kieppert contributes an article on 
Flying Surveys Von Richthoven, of Chinese celebrity, 
writes a memoir on Geology, throughout which the special 
turn of mind of an accomplished traveller is conspicuous, 
and the African explorer, Schwemfurth, gives one on the 
collection and preservation of plants, while Dr Gun 
ther, of the British Museum, writes upon reptiles and fish 
In shorty all the branches of zoology and botany are 
excellently represented Dr Steinthal has contributed a 
very instructive paper on linguistic inquiry, showing, 
among other things, the sort of conversation that a tra 
vellcr should encourage in order to procure synonyms 
and nice distinctions of words , also to obtain correct 
ideas of construction Thus he has pages of such words 
or phrases as these "The sky , clouds , the sky is clear, 
is cloudy Wind, the wind blows, storm whirlwind. 
The sun is risen, is set, burns hotly The moon, new 
moon , there is no moon , stars , comet, meteor, &<. 
This ought to afford ah excellent guide to persons de 
sirous of compiling vocabularies of hitherto unwritten 
languages The only paper to which exception might be 
taken is that on fixing geographical positions j for, how 
ever sound it may be, it is written from the point of view 
of a University professor, and omits the matters con 
nected with the carnage and manipulation of instruments 
under the difficulties inseparable from rough travel, which 
are precisely those about which the traveller mbit needs 
information. 

The volume contains almost seven hundred pages, 
large octavo, in a rather small but readable type Thanks 
to its being issued on paper that 1* neither thick nOr 
hea\ y, it forms by no means an unwieldy book I here 
con be no doubt that it will become a standard work lor 
all travellers who can read German It wanta an index, 
because, although it is divided into twenty eight sections, 
it is by no means eaay to hunt out a required passage,espe 
dally as the memoirs necessarily encroach Upon the ptb- 
vinces of one another, if the book be translated into 
1; nglish, this want ought to be supplied Again, it is 
only to some at the memoirs that a Hst of *ptcitl works 
of reference Is appended. These lists ate extremely use 
! Ail to person* ptkpiHtig ttH a jourfiey, and all the memoirs 
should have bten famished With them If such lltrts 
should ever be compiled, and If the works to which they 
refer were freely added to the libraries in the capitals of 
the various colonies, they would be of the greatest assist 
ance to travellers, temporarily resident, while completing 
their preparations for a start, or in putting their materials 
into order in the interval between two journeys 

In concluding these remarks, attention may serviceably 
be directed to a desideratum, not only of scientific travel¬ 
lers, but of all who, having been well grounded in science, 
occupy themselves occasionally in scientific research, 
namely, a book that shall contain the principal constants 
and formulae of every branch of science, each accora 
panted by a short reminder, as it were, of the method by 
which it was obtained. Such a book, suitable to the 
state of knowledge at the bygone time when it was 
wntten,is actually m existence,namely, Carr’s “Synopsis” 
(published by Weld). The condensation, elegance, and 
preason of its style are worthy of the highest commenda¬ 
tion It was a vade metutn of the late Mr Babbage, to 
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whom the writer of these lines was first indebted for a 


knowledge of its existence, but it is now out of date 
It is sincerely to be desired that a band of scientific pro 
lessors to whom the necessary formula, are familiar would 
be disposed to co operate in producing a work similar to 
Cans "Synopsis but extended to all branches of 
science and in accordance with the roost advanced state 
of knowledge of the day F G 


THE SANDWICH ISLANDS 
The Haw man Archipelago Six Months among the 
Palm Groves, Coni Reefs and Volcanoes of the Sand 
wich Islands By Isabella J Bird With Illustrations 
(London John Murray 1875) 

i fear there arc few who have any definite idea of 
the situation of the Sandwich Islands, or indeed 
of any of the other numerots groups that besiar the 
blue I rcific 


The Sandwich Islands lie upwards of 2000 miles South¬ 
west of San Traacisco, and consist of fifteen islands, of 
which only eight appear to be inhabited, viz, Hawaii, 
Mauai, Lanai, Kahoolawe, Molokai, Oahu, Kam, and 
Nuhau The total area is about 7,000 square miles, and 
the native population is under 50,000 Then an besides 
upwards of 5,000 foreigners, the Chinese being more 
largely represented than any other nation, Americans and 
British coming next There is, however, a large native 
white population, descendants of American missionaries 
and others who settled in the islands years ago , most of 
the Government offices —for the Sandwich group has 
a Constitutional Monarchy — being filled by whites of 
this class The islands have for many years been 
professedly Christian in religion They extend from 
18° 50 to 22 0 20 N lat, and from 154° 53 to 160° 15 
W long Their official designation is the " Hawaiian 
Ishi ds * 1 heir climate for «il ibrity and general equa 



btlity is reputed the finest on earth It is almost ab&o 
lutely equable, and a man may take his choice between 
broiling all the year round on the sea level on the leeward 
side of the islands at a temperature of 8o°, and enjoying 
the charms of a fireside at an altitude where there is frost 
every night of the year There is no sickly season, and 
there arc no diseases of locality The trade winds blow 
for nine months of the year, and on the windward coasts 
there is an abundance of ram, and a perennial luxuriance 
of vegetation. 

So says Miss Bird whose delightful book we recom 
mend to all who wish for a full and graphic account of 
the present condition of the Sandwich Islands and 
islanders She spent seven months of the year 1873 on 
the islands for the take of her health, rode and sailed 


and climbed about fearlessly everywhere using her eyes 
to the very best advantage The result is, that in lew 
than 500 pages she gives a panoramic picture of the 
various phases of nature and life m the Sandwich Islands, 
which leaves little to be desired 
The largest of the islands is Hawaii—its area is 
4000 square miles—but the capital, Honolulu, the 
headquarters of one of our/Transit expeditions, is on 
Oahu Hawaii Miss Bird calls a huge slag, and 
the same, we fancy, may be said of most of the 
-other islands, everywhere there are unmistakable sign* 
of the fiercest volcanic outburst*, and every now and 
again are the inhabitants reminded of the instability of 
the foundations of their lovely dwelling place Neverthe¬ 
less, nobody m Hawaii troubles himself with the thought 
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Of the terrible possibilities that may at any moment 
happen. Natives and foreign residents appear to resign 
themselves unreservedly to the perpetual " afternoon ’ 
influence of the land, when there seems to be little need 
of "taking thought for the morrow* 

Miss Bird gives ns many glimpses of the luxuriant 
vegetation which is to be found almost everywhere on the 
lower slopes of the islands , a mere list of the various 
trees to be met with would occupy more space than we 
can afford Almost all the roots and fruits of the tomd 
and temperate zones can be grown on the islands, though 
the flora is far scantier than that of the South Sea groups. 
The indigenous fauna is small, consisting only of hogs, 
dogs, goats, and an anomalous bat that flies by day 
There are few insects except such as have been imported, 
and there is no great variety of bird life. 


In Hawaii, as well as in others of the islands, the coast 
line is everywhere broken by deep “ gulches ” or ravines, 
often from 1,000 to 2,000 feet in depth, running for miles 
into the Interior, clothed from top to bottom of their 
nearly perpendicular sides with almost impenetrable 
vegetation, and having the narrow vallejs below raked 
by torrent like rivers, which are often [swollen to many 
hundred yards in breadth 

No doubt the principal attraction to the scientific reader 
in Miss Bird’s narrative will be her account of the visits 
which she was brave and determined enough to make to 
the volcanoes, active and extinct, on Hawaii and Mauai 
All the principal islands of the group, being of volcanic 
origin, are more or less mountainous, ranging in extreme 
height from 400 ft. m Kahoolawe to close on 14,000 m 
Hawaii, the loftiest island in Oceania. As our readers, 



no doubt, know, there are on the island of Hawaii two 
active and at least two extinct volcanoes, indeed, almost 
everywhere in the interior evidence of former volcanic 
action is to be met with “ To the south of the Waimea 
plains violent volcanic action is everywhere apparent, not 
only la tufa cones, but in tracts of ashes, scorns, and 
volcanic sand.” 

Mauna Loa, somewhat to the south of the centre of the 
island of Hawaii, is the highest active volcano in the 
World, rising to a height of 13,760 feet The whole of the 
South tide of Hawaii, down to and below the water’s 
edge, 11 composed of its slopes, its base being 180 miles 
in circumfenmce. "Its whole bulk above a height of 
$000 feet is one frightful desert,” though vegetation, in 
the form of grey lichens, a little withered gran, and a 
hardy asplenhim, extends 3,000 feet further up During 
hfrtt Bird’s visit to the summit, the thermometer regis¬ 


tered 11° of frost The crater Mokuaweoweo, is sue miles 
in circumference, 11,000 feet long, 8,000 feet wide, with 
precipitous sides 800 feet deep. The crater appears to be 
in a state of constant activity, and at times overflows, 
carrying destruction to the lowest levels of the island 
Miss Bird tells us that since white men inhabited the 
islands there have been ten eruptions from Manna Loa. 
Of the condition ot the crater, the following description, 
by Miss Bird, of what she saw on her visit, accomplished 
amid hardships that few men would care to undergo, will 
give the reader a vivid idea — 


“ When, the sun had set, and the brief red glow of the 
tropics had vanished, a new world came into being, and 
wonder after wonder flashed forth from the previously 
lifeless crater Everywhere through its vast expanse 
appeared glints of fire—fixes bright and steady, burning 
in rows like blast furnaces, fires lone and isolated, un- 
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winking like planets, or twinkling like stars, rows of 
little fires marking the margin of the lowest level of the 
crater , fire molten in deep crevasses, fire m wnvy lines , 
fire, calm, stationary, and restful an incandescent lake 
two miles in length beneath a deceptive crust of darkness, 
and whose depth one dare not fathom even in thought 
Broad in the glare, giving light enough to read by at a 
distance of three quarters Of a mile, making the moon 
look as blue as an ordinary hnglish sky, its golden gleam 
changed to a vivid rose-colour, lighting up the whole of 
the vast precipices of that part of the crater with a rosy 
red, bringing out every detail here, throwing cliffs and 
heights into huge black masses there, rising, falling, 
never intermitting, leaping in lofty jets with glorious 
shapes like wheatsheats, corruscating, reddening, the 
roost glorious thing beneath the moon was the fire 
fountain of Mokuaweoweo. 

On the cast flank of M-iuna Loa, about 4,000 feet in 
height, is the crater of Kilauea, which, Miss Bird says, 
has the appearance of a great pit on a rolling plain. 

" But such a pit 1 It is nine miles in circumference, 
and its lowest area, which not long ago fell about 300 
feet, just as ice on a pond falls when the water below it is 
withdrawn, covers six square miles. The depth of the 
crater vanes from 800 to 1,100 feet in different years, 
according as the molten sea below is at flood or ebb ' 

We wish we had space to quote Miss Bird’s fearfully 
vivid descnption of what she saw during the two visits 
she made to Kilauea, descnptions which, were they not 
evidently written on the spot with a truthful pen, would 
almost deserve to be called sensational 

She also made the ascent of Mauna Kea, to the north 
of Mauna Loa, the highest peak in Oceania, perpetually 
covered with snow, a dead volcano, whose top consists of 
deep soft ashes and sand 

On the west side of Hawaii is another extinct volcano, 
llualulai, 10,000 feet high, which has only slept since 
1801, when there was a tremendous eruption from it, 
which flooded several villages, destroyed many plant a 
lions and fish-ponds, filled up a deep bay twenty miles 
in extent, and formed the present coast 

The largest extinct volcano in the world, Haleakala, is 
in the centre Of the island of Mauai, lying to the north¬ 
west of Hawaii. It is 10,200 feet in height, its terminal 
crater is nineteen miles in circumference, 2,000 feet deep, 
and contains numerous subsidiary cones, some of which 
are 800 feet high Miss Bird of course visited it, and, 
as usual, her descnption is exceedingly graphic and 
full, and is considerably helped out by an excellent map 
of the crater It seems that very few of the usual vol¬ 
canic products are present in this extinct crater * 

Volcanic action in the Sandwich Islands would seem to 
have died out from west to east, this is inferred from the 
state of the lava and the great depth of soil in some of the 
western islands, as in Oahu and Kauai, the latter the 
most westerly of the inhabited islands Some very re¬ 
markable instances of the powerful effects of weathering 
in causing degradation are to be seen m this island. The 
Punchbowl, a crater behind Honolulu, was m 1786 
observed to be composed of high peaks , but atmospheric 
influences have reduced it to the appearance of a single 
wasting tufa edne, and the cone of Diamond HiU, to the 



south of the town, is also, from the same causes, rep(d$ 
diminishing 

The native population of the Sandwich Islands, which 
belongs to the Malay or Malyo-Polyneslan division of 
Oceania, is fast dying out, at the fearful rate of something 
Hce 1,000 per year, so that unless some counteracting Cir¬ 
cumstances intervene, it must in a very few years become 
entirely extinct Cook calculated the population of the 
Islands m 1778 to be about 400,000, now the native 
population is under 50,000 That the decay is to a con¬ 
siderable extent owing to contact with whites there is no 
doubt 

But when every allowance is made for the effects of such 
contact upon the native population, It is questionable 
whether this will account completely for its rapid decrease 
A similar decrease seems to be going on all over the 
Pacific islands, even in places wbrne the whites have 
always been extremely few From this point of view M 
Leborgnc has recently turned his attention to the small 
Gambler group, which consists of four islands. Magardva, 
the most important island, had in 1840 a population of 
1,130, it is now only 65a Dr Itamy, in an article m La 
Nat me, ascribes the prevalent diseases tilftltily to consan¬ 
guineous marriages, a cause which Is likely to obtain in 
many of the other isolated Piclfic groups This may 
have something to do with the diminution of the Hawaiian 
population, as also the fact that the careless, happy, 
and extremely sociable people seem to be almost devoid of 
anything like parental affection, taking little care Of their 
children, and readily parting with them to anyone willing 
to take them j the consequence is that a large proportion 
die in infancy Another point to be noted is ihkt iff 1672 
the males exceeded the females by 6,400 Souls. 

At all events there is no doubt that the populations of 
most of the Pacific islands are rapidly disappearing, and 
that ere very long the only tenant of thdr lovety homes 
will be the omnipresent white man, who has foisted on 
them an exotic civilisation which seems to have un¬ 
manned them, to have Completely checked ihrit natural 
development, and whose invariable concomitants have 
been disease and widespread destruction 

We again recommend Mils Bird’s most attractive book 
to the favourable notice of out readers A small mip 
of the islands is prefixed, and the few illustrations are 
beautifully executed. 


ot/Jt Moon shelf 

Sun and Earth as dreat Forets in Chemistry By Thos. 

W Hall, M D (London Trtibner and Co) 

The author of this work, professing himself the preacher 
of a new doctrine, theorises, to use his own words, “on 
the phenomena of chemistry considering the whole 
of chemistry as but heat acting on matter " The sun is 
considered to exert some subtle chemical influence on 
matter, but, unfortunately for science, these effects, we 
are told, cannot be studied experimentally, “ yet we can 
do so theoretically to a very useful extent.’’ After care¬ 
fully perusing the twelve chapters in which this eminently 
theoretical treatment is carried out, we an driven to ask 
ourselves whether Dr Hall’s views are not more iff the 
nature of complication than of explanation It mAy be 
safely affirmed that the phenomena of chemistry are mt 
more easily explained by existing theories—imperfect 
though they be—than by the obscure reasoning based on 
perfectly gratuitous assumptions in which the present 
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volume abounds. Neither is the work free from the 
nave charge of inaccuracy. The writer who speaks of 
the sun as an “everlasting, universal, equable heat 
source,” cannot be acquainted with Sir Wm. Thomson’s 
paper on the dissipation of energy On page 37 the 
equivalent of iodine is stated to be 12$, on page 46 we 
are told that potassium is negative to sulphur It will be 
new to our readers to learn (p 50) that “ attraction in 
chemistry does not differ from that in physics,” and that 
carbon disulphide is prepared (p. 52) by powdering, 
mixing, and heating carbon with sulphur On page 108 
we are informed that “latent heat is, by the study of 
galvanism, resolvable into electricity ” We do not differ 
from Ur Hall in considering the following idea of the 
cause of electro magnetism as “ most rudimentary and 
rough ” Speaking of a solenoid, the author states (p. 116), 
“Such a solenoid or its latent heat current will avoid the 
latently hot parts of the earth—that is, her equator—and 
will place itself at right angles to the equator—that is, 
move away from the equator as far as it can , will, in fact 

' . ‘ : meridian of 

1 by Dr Hall 

_„ _ , we select a 

few expressions to submit to the judgment of our readers 
—“ Proto metalloidations " “ mtndauons,” “ hydro-solu 
ble,” “ tensified, unmorpbigenic electroid,” “ disoccupied,” 
“very unnegative hydrogen,” “hydronalogenic acid,” 
“ equo-tenro solar equilibrium ” “ protometalloidid,” “ dis¬ 
equilibrium ” The description of the combustion of 
carbon is perhaps worth quoting entire —“ Carbon com¬ 
bines with oxygen, leaves its solid shape for a gaseous 
one, forming carbonic anhydrid gas, and this greatly 
because of carbon’s own heat constitution , and, further, 
because of the intense nearness of the oxygen to carbon 
and our earth’s comparative distance, this because also 
of the excellent heat capacity of oxygen itself and thus 
carbon with oxygen leaps up into carbonic anhydnd gas, 
earth loosened into the highest sun forms, approaching 
that of oxygen itself, for the heat capacities of carbon are 
near those of oxygen but the oxy temc struggle for car¬ 
bon is arduous , our earth has greatly in her favour her 
immensity, but then she Is far on, and her forces decrease 
with distance , but even so, for freeing car ban from our 
earth’s control, oxygen requires always, as we know, the 
Anther assistance of heat on carbon , we always, for oxy 
carbonic combination, have to set fire to carbon " On 
p, 34 we are gravely informed that potassium, even under 
naphtha, is acted upon by sun and earth forces, and 
becomes covered with an “ allotropic crust ” The author 
then goes on to remark that this behaviour arises from 
the fact that free potassium is “ not a child of nature or 
of our sun, but of furnace beat, and its equilibrium taken 
with furnace heat must become slowly changed to that of 
our sun ” In the new theory a metallic protoxide is thus 
formularised t,M l O, “in which E stands for our 
negative earth, and x for the part she takes In the action 
not quantitatively known”—we may venture to add, nor 
yet qualitatively It would be as tedious as unnecessary 
to give Airther quotations in illustration of the manner in 
which Dr Hall has handled his subject—the extracts 
given above will doubtless serve as a caution to readers 
intending to take up the book The selections themselves 
will render further comment a work of supererogation 


LETTERS TO THE EDITOR 
‘ [Tht Editor lea not heldhmtttf resfomMt for oftmons txprtutd 

ty hit correspondents Neither can hi undertake la return. 


6n the Building up of the Tope In the “ Oamba ” Organ- 

pijfa 

Is foMderiffi the nature of this pipe, afcd fa determining the 
tefatkmef its *fr-reed*nd it* tir-cqltupf, one fact discovered fa 


these investigations should always be borne in mind, that the 
pitch of the reed is dependent not on vibrating length, but on 
vibrating divergence—on the amplitude of the reed’s motion. 
The pitch of the air column is not necessarily the same as the 
pitch of the air reed , they may be and often are at variance 1 
and this pipe will afford a happy means of demonstration of the 
statement made in a previous letter, that the tone of every organ- 
pipe is dual, As regards the reed, whatever the modifications 
of length by height of mouth, of thickness by varied wind way, 
or of strength by amount of wind pressure, the final result is 
bound by this Jaw of divergence In the typical air reed, any 
deviation from the direct line of force taken by the stream of air 
is the beginning of vibration , iU highest possible rate of vibra¬ 
tion begins existence on its least divergence from the direct line, 
consequently, its highest pitch is its inceptive tone at this stage 
or condition of untamed energy The bass has always been 
considered the basis and commencement of musical tone , every 
relation of tones ha* been examined on that ground, and it has 
undoubtedly been the source of many errors, one might almost 
say In the nature of superstitions, so Unauous has been its hold, 
so blinding its influence on the perceptions. Tone has ita 
beginnings m the highest activity, and descends to the lowest 
and slowest , the development of its mechanical relations pro¬ 
ceeds by definite degree*, and the issue depends on the affinity 
existing between the pipe and the reed, lx>th possessing definite 
form, power, and character, and blending these by law The 
vibration of the aeroplastic reed is thus shown to be 1 sot me, not 
isochronous, the laws of its vibrations are identical with those of 
the things most like itself, of sound wives, of light waves. 

It was my good fortune some time ago to have placed in my 
hands a apccimen of a variety of 'Gamba devised by the 
famous organ builder, Scliulxe, of Paulenxetle The ‘Gambas 
form a class of pipes variously constructed in scale, and they are 
so called from the quality of their tone imitating the old “ Viol 
da Gamba and ua modern representative the “ violoncello ’ 
The general characteristics of the class are—cylindrical pipe ol 
comparatively slender scale, low cut mouth, full winded at foot, 


hc*wmd Scni| 


, the slow 


a necessity, and is , 

-iy termed, “much 

is, the line of force of the current of wind is 
set more outward than ordinarily, for without such arrangement 
the fundamental or ground tone of the pipe would not secure its 
hold , some harmonic would uiurp possession , for the air reed, 
liemg short in consequence of low mouth, anil strong from excess 
of wind, would keep to harmonics as the “ flute harmomque ’ 
does , the latter has a low languid (or interior leiel within the 
mouth), the “ Gamba ” has a higher languid 111 relation to tbe 
under lip, thus directing the stream at a more oblique angle to 
that level The tone ha* decided introductory and transitive 
harmonics. Of their sequence, although but momentary, the 
car conveys a clear impression to our consciousness We call it 
a “ atnngy quality,” and it is a '/try interesting inquiry how this 
peculiar pipe-tone is built up The characteristic quality per 
taming to all stringed instruments whose tone is elicited by the 
bow, does, we may well suppose, arise through a process bearing 
a close analogy to this 

It is a disadvantage, this slow speech of the “ (iambs,’ often 
felt to be excessively slow Most skilful voicing is needful to give 
sufficient time for the appearance of the introductory harmonics 
without too greatly delaying the fundamental, for it is a nice 
jioint to strike the mean between having the wind *0 much 
thrown out that tbe pipe will not speak any tone, and risking, by 
giving quicker speech, tbe sudden “Hying off to the octave,” 
with obstinate persistence not to descend 

Take rote of this. If you hold your hand or your finger near 
the month of any speaking organ pipe, there is forthwith a 
sensible flattening ot its pitch, deepening with the nearer ap 
proach of the hand , in tuning organs it is the ordinary cuslum 
to test pitch ire this simple method, determining thereby whether 
the pipe will best bear flattening for Us nearer approximation to 
a desired pitch or concord with others Suppose yourself to be 
tuning a set of “Gamba pipes you would notice perchance tl at 
a restive pipe continually darting off to harmonics would be 
corrected and steadily held in check so long as your hand or 
linger wm near or acrois its month We can thus well under, 
stand bow it might occur to Schulze that the temporary ex 
pedient could be made permanent This is what Schulze did 
he fixed a small bar across the month Hie device proved 
successful. In pipes thus treated the tendency of the reed to 
settle at the octave is s upp r es s e d, speech is quickened, more wind 
may be gtvqn without dagger, and tbe quality becomes fa cos 
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sequence more chaincteristie, more “stringy Schulze has ex¬ 
tended his method to Urge pedal pipe*, producing a itop of 
remarkable beauty, called tne "Violone.” 

Applying the air-reed theory to this Schulzes “Gamba,” 
we sWl Kehow fruitful it is m illustration of the actual process 
of tone-making Without diagrams and with but few technical 
terms it may be made clear and comprehensible Let us take a 
specimen pipe It 1* of slender, graceful proportions, what is 
called “narrow scale, length thirty seven inches and a quarter, 
diameter one inch and five-eighths, mouth at embouchure in breadth 
one inch and a quarter, and three-eighths of an inch high, and its 
pitch answers to the note b in the tenor octave 11 has a very fine 
wind way, large foothole, and is considerably overblown, for it 
will bear it There is a bar in front of the mouth, fixed upon the 
little upright strips projecting at the sides about a quarter of an 
inch, which are termed ears , they are common to pipes until 
the size is too small to require it Builders say the ears are 
added to pipes to steady the tone On the theory advanced in 
these papers, we find their purpose is to prevent any flank move¬ 
ment of the atmosphere during the vibration of our air reed, for 
the angle formed by the vertical line of the mouth and the line 
of force of the outwardly inclined stream ot air presents an 
opening of weakness, and these ears are as ridges or outworks 
thrown up to guard against any premature invasion by the 
external air which, as intimated in an earlier letter, pierces 
through at the proper time, only, just under the edge of the 
upper Up. 

We readily perceive that th* “Gamba pipe has three 
specialties overblown wind, to give a stiffer reed , a low-cut 
mouth, as a provision for shortness oi reed, and wind much 
thrown out as a means compulsory for ensuring a greater ampli 
tnde in the reed s motion,—the result of the combination being 
that the tone is nch in harmonic* , harmonics precede the ground 
tone, and follow it, and coalesce into it, and linger behind as 
though the last to quit the pipe There is nothing more beaut iful 
In alT the varied wealth of an organ than a weU voiced “ Gamba 
1* very tone suggest* a symphony, many tinted, autumnal. There 
is another remarkable feature peculiar to these—the artist can 
shade them with less depth of ground tone and more varied and 
delicate hues in the harmonics, which nevertheless come out more 
brightly in the contrast, and compensate the ear with a new 
vnnety, toned with less body yet with equal fulness, through the 
heightening of the harmonic colour, and the more gradual 
blending of the whole 

In the pipe we are examining we shall find that the wind is 
not so much thrown out as m the older clsss of the species, and 
herein lie* the real meaning of the difference, for by the agency 
of the bar an equal amplitude is enforced in the air reed, but 
one Of new form and see how gracefully it is drawn, —yea, 
happily we can aee for the new form bears an impress h ghlj 
significant A little bit of paper deftly applied will enab e us 
to watch the process of nature. Take away the bar, and the 
pipe will not sound its ground tone—it is only able to produce 
its string of bnlliantliarmonlcs. Look at the air reed how minute 
a space it traverse* whilst these high notes are thrilling m your 
cam. In substitute for the removed bar, now lay a small penal 
across the mouth, and sec how m coy consent the air reed yields, 
comes out to you with a fine curve, and all the power of the pipe 
is affirmed oomddently with this visibly extended amplitude oi 
the reed a motion You can change it from one state to the 
other by this movable bar, and you have to notice that the reed 
is almost upright in stem, but bends over, arching at the tip — 
notice also that the inward curve of the reed Is less than the 
outward curve, rhe explanation of this influence will be quickly 
divined if you fully comprehend the way in which the reed builds 
itself up in a curve, leaning outward upon the external air the 
air composing the rood istues from the wind way in a dense stream, 
the pailicles are most compressed at the root, and gradually 
expaind and become less energetic a* they roach higher freedom 
—th* velocity of the upward stream motion attracts the 
external air with force, strongly, to the root bearing with lessened 
force on the less compressed portions higher up, and the gra 
datiott of force so mamested gives rise to the cum—the 
curve delineates the force, we may say the curve expresses the 1 
constant flow of the surrounding air to this diversified region of 
“least pressure,"Itsimpulses being in graduated power from root 
.fee lip. By the bar we interfere with the direction of this flow, 
CQbcentrate it more on the lower portion of the stem, and shield 
the tip of the reed from its influence , the upper portion, having 
‘hut lost to much of It* natural sapport, is bent by the outflowing 
saved the pipe in a mors supple curve, and to an extent 


_agency of the air reed and the nature of tha air- 

column in relation therewith being evident, the inference follows 
that the note produced U dual, consists of two unisonous notes 
blended into one sound. Quite unexpectedly the chosen pipe 
furnished me with the talisman to prove its truth. When the 
reed and the pipe are suitably mated the union is one of perfect 
harmony, but tue reed rules always it may be sharp to the pipe, 
but the pipe can never be sharp to the reed, for on the first inti¬ 
mation of such the reed is roused, and (tarts forth to a tone of 
higher velocity How slight a matter may derange the union of 
the reed and pipe If we tease the pipe with thu pencil, peace 
is disturbed Our beautiful little “ Gamba is very sensitive 
and high-tpulted, and cannot help kUing us hear a little of the 
inner life of the home when things go a trifle wrong There is 
one particular place across the mouth for the fixture of the bar 
if, resting the pencil at the upper points of the projecting ears, 
you leisurely bring it down, you will hear the changing har 
monies, then, halting just a hairs breadth or so before the true 
position 1* arrived at, all tone will be lost, and there will suddenly 
break forth a wailing “ who hoo, who hoo , that torture will 
continue until you relieve the suspense by moving the pencil 
another shade in descent, when the discord will resolve into the 
perfect tone, Instantaneously, as two dew rlrojis when they touch 
melt into one Precise!) the same “who-hoo as we hear 
when tuning two separate diapason pipes so nearly in tune that 
they are only a shade out of unison and just on the point of 
accord The "Gamba’ pipe and the reed were similarly at 
variance j .he air reed, not having quite jnelded to the outward 
Influence of the bar, was a trifle sharp to the pipe , the super 
nodal wave was too short and unable to effect a synchronisation 
with precision, and therefore the phenomenon of beats was maai 
tested We could have lengthened the supernodal wave and 
flattened the note by adding a portion to the top of the pipe, 
when concord would have followed as it did by lowering the 
bar for in tuning it matters not which note of two it altered to 
bring abont unison , we might alter either pitch of pipe or pitch 
of reed , but by the lowering of the bar we flatten the reed, and 
cause thereby the descent of the node (then an uneasy fulcrum) 
and the lengthening relatively of the aupemodal column As a 
listener remarked “ there was surely a fight going on Inside,” 
we settled it by favouritism, taking sides with the little Gamba,” 
and gaining the reed over. In concession of its strength for th* 
sake of concord That is the explanation as it suggests itself to 
me, practically, exhibiting how a strong reed drive* the node 
higher up m the pipe ana a weak reed favours the opposite, thus 
determining the variations in the length* of pipes of unisonous 
pitch, so long an unsolved problem 

Another point of some importance is also Illustrated—that th* 
earliest harmonics in the theoretical senes may be out of tune 
with the fundamental Hers the introductory or transitive har¬ 
monics are, it is evident, all sharp to the ground tone, since the 
influence of the bar does not come into effect until its flattening 
power ushers in the fundamental, phenomena of this kind occur 
m other instruments mostly unacknowledged—it is admitted to 
be the case in the trumpet, which has No 5 In the aeries flat, 

7 still flatter, and 9 sharp A diapason pipe will, however, 
exhibit the some in the small pipes or the higher octave, they 
may be blown to imitate exactly the clash of the trumpet. 

As showing the essential nature of the curve of the reed under 
the influence of the bar, it is worth notice that in the earlier 
“ Violone " stops thus treated a square-faced bar was fitted, but 
with not so good effect as when the rounded bar was adopted j 
and in the light of our explanation we see why it should be so, 
for the curve could not form itself truly The best form of bar 
Is that given by a split pend!, the half round, with the flat 
surface outward Many other points of interest will be dealt 
with in another letter, on the Interior movements of vibrating air- 
columns 

The study of the organ pipe in every mood of its behaviour 
will make untenable the elegant fluey of a promiscuous asaum- 
blsge of pulses fluttering ana clamouring at the lip of the pipe, 
ooa of which out of a thousand it selects. It is a feir-saembur 
explanation, and under th* commanding name of Prot Tyndall 
generally accepted, foe nothing better h*d been devised ha philo¬ 
sophy Not too strictly interpreting an Ideality of expression. 
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there U nothing adventitious ; the pipe it a mechanum designed 
to a precise end which it fulfill, it speaks but m it must, there 


Periodicity of Rainfall 

Jn his second letter (Nature, vol x p 263) Governor Rawson 
makes the following remarks —“Mr Meld rum, in his letter 
(vol vul. p. 547), writes, that 1 have 'taken 1846 and 1871 at 
middle maxima years [in my first paper I also took 1848], 
whereat 1849 and 1872 are probably more correct ’ Mr Meldrum 
is in error as to my having taken 1846 as a middle maximum, 

'-e to my former letter will show I demur to 

o 1849 and 1872 to the first because, without any 
■umciem reason, a drv year (48 10 m ) is discarded, and a wet 
year (67*88 in.) is added , and to the second, not because it 
affects mr calculations, but because no reason is given ” 

Ih reply, I beg to observe that 1846 is either a misprint for 
1848, or that in my manuscript 6 was inadvertently written for 8 
This, I submit, is evident from the words immediately following 
the mistake, namely, “in my first letter, / also took 1848.” 

If Mr Rawson supposes, or if his remarks imply, that I made 
1849 a middle maximum, to avoid the small rainfall of Barbados 
in 1847 (48 10 in ) and at the same time to take advantage 
of the large fall in 1850 (67 88 in), in order to make out a 
favourable case, I beg to say that he is entirely mistaken , for 
long before 1 saw his rainfall returns, I had invariably taken 
1849 *» * middle maximum year The only instance m which 
I took 1848 was, as I said, “in my first " “ 


I took 1848 was, as I said, “in my first paper” read before the 
Meteorological Society of Mauritius on Oct 10, 1872. In all 
subsequent papers on the subject, including one read before the 
Royal Society, 1849 was taken Righty or wrongly, therefore, 
the Barbados rainfall has been subjected to exactly the same 
treatment as that of the British Islands, the Continent or Europe, 
India, America, &c. 

Assuming a causal connection between sun spots and rainfall, 
It seemed to me that the effects, if any, would be most apparent 
about the times of the turning-points of the sun spot curve, and 
that a companion of the rainfall of each maximum period of 
three years with that of each minimum period of three years, for 
a considerable tune and since, would be a preliminary test of the 
hypothesis. The difficulty was to know the exact epochs of 
maximum and minimum sun-spot frequency, and at the same 
tune the rainfall for equal periods on either side of them. If we 
had the monthly rainfalls, and knew in what month the maxi 
mum and minimum of sun spots occurred, it would be compare 
lively easy to compare the rainfalls for equal times with respect 
to the epochs. But there was another point to be considered, 
namely, that a cause requires time to produce its effect 

According to Prof Wolf i%8.6 was a maximum epoch, 
which, I presume, means that the turning point occurred in 
August 1848, the figures, however, might mean six tenths of a 
year after 1848, or August 1849. 

Taking August 1848 for the maximum epoch, the strict course, 
in order to place the epoch at the middle of thirty-six months, 
would be to give the rainfall from the 6th of February 1847, to 
the fith of February, 185a But this could not be done It was 
necessary to choose a whole year as the middle maximum year 
And the reason why 1849 was chosen in preference to 1848 was, 
that the object being to find whether the periodic changes indl 
cated by sun spots had any effect upon rainfall, and time being 
required for a cause to produce its full effect, there was a pre¬ 
sumption that the maximum rainfall would take place after the 
maximum of sunspots, somewhat in the way in which the 
maximum diurnal temperature occurs, not at noon, but an hour 
or two after noon. 

For a similar reason 1872 was taken u a middle maximum in 
preference to 1871 

This allowance of time for the suppoeed cause to produce its 
effect is, though apparently unintentionally, made by Mr 
Rawson himself when he adopts 1844, 1856, i860, and 1867 as 
middle years, for, according to Wolf, the epochs were 1844-0, 
(856*1, i860 2. and 1867 1, that is, if I mistake not, early in 
each yearj so that nearly two of each of the three yean .taken 
come after the epoch, while only one of them precedes it By 
taking 1849, therefore, as a middle maximum year, we come 
nearer to the conditions obeerted with respect to the other 
epochs than we should do by taking 1848.* 

Before proceeding to deduce a few results from Mr Rawtons 
valuable “Report upon the RvinUlof Barbados ” from 1843 to 


1871, with a copy of whichbe has favoured me, I would remark 
that he has made apparently some oversights in tm letter For 
example, be ttys, with reference to a comparison of the rainfalls 
at Fairfield and Halton, “but the rainfall at hairfield during 
the last three years >* >3 33 per cent below that of Halton. 
Therefore 21*7 in. have to be added to the minimum average of 
1843 45, which would increase the above excess of 10 6 in ” 
But if the minimum average lie increased by a percentage, 
would it not be well to increase also the maximum average of 
1847 49 by the same percentage ? If this be done, the excess is 
not altered in the least 

The earliest rainfall observations at Rarbados given by Mr 
Rawson, were those taken at Fairfield from 1843 to 1850, after 
which there ta a long blank. Now, (he rainfall there during 
that period gives the following results — 

Min years. Ra'n I Max years. Rain 

1843-45 >6)7 I 1848-50 1797 

showing an excess of 16 inches in the maximum period 
The next earliest and most complete observations are those 
taken at Husbands, they commence with 1847, and have keen 
continued without interruption. From them we get — 

Max yr.ra Ram l Mm >car*. Ran 

1848-gO 1823 | 1855-5 


1859 fi 


183 3 


3656 I 3509 

which gives an excess of 14 7 inches on the maximum side 
The greatest number of inter-comparable observations for the 
longest period are those taken at the eight stations, Bmfield, 
Henly, Husbands, Grand View, Onghtersons, Halton, Edge 
ciunbe, and St Ann’s, from 1855 to >868 , and I find that they 
give a mean excess of 56 9 inches on the side of the years of 
maximum sun spot 

I do not think that these results are opposed to the hypothesis 
which Mr Lockyer and myself have put forward As a matter 
of fact, the rainfall of Barbados, as given by Mr Rawson from 
1843 to 1868, bears out the hypothesis if we take 1849 as a 
middle maximum in place of 1848 , and It la for others to judge 
whether the reasons that have been assigned for the change from 
1848 to 1849 (not for Barbados alone, but generally) are valid 
But it maybe said that the rainfall of 1871-73 was opposed 
to the hypothesis. I have not the rainfall for those years before 
me Granting, however, that they show a very considerable 
diminution, the question arises whether the favourable result of 
twenty six years (1843 68) are to be upset by the unfavourable 
resulis of three years (1871 73) 7 Have we not in meteorology 
many such exceptions to well established laws 7 
The rainfall at 2 Jo stations in different parts of the world has 
now been examined, and the results are so decidedly favourable 
Ibat it is practically of no consequence whether the experience of 
Barbados is for or againit the theory I think the more the sub¬ 
ject is examined, the more clearly will the law come out but we 
most be guided by facts, and not hesitate to discard this or any 
other theory when unsupported by facts 
Mauritius, Oct 15 _ C. Meldrum 

Ice Caves 

The occurrence of snow and ice in an old mine during the 
munth of June, mentioned by Mr J Clifton Ward in his in 
tcresting jiaper in Nature, vol xi p 309—to the accuracy of 
the greater patt of which I can bear personal testimony has a 
more exact parallel in the Alps than “a Swiss glacier, namely, 
a glacilrc These remarkable caverns have been fully described 
by Mr G F Browne in bis able and pleasant work, “Ice- 
Caves of Switzerland and France, ” and briefly by myself 
in 1 The Alpine Regions.” Since the publication of ibat book 
I have seen others, and as one of these has never, I think, been 
described in any English work, I venture to take the oppor 
tumty of sending you a short account of it It is in the Vat 
d Ilerens, a short distance from Evolena, on the way to the Pic 
d’Arzlnol, and is called the Pertuls Freies. A slip or subsidence 
of part of a cliff appears to have cracked the rock and opened 
two joints, into one of which fissures one can descend 1 his is 
about four feet wide and generally some four yards high, the floor 
being a little below the level of the ground outside The crevice 
comes to an end in about a doses yards. Against the slightly 
sloping will of rock rested some pendent sheets of ic e, who ee 
thickness rarely appeared to exceed three inches, and irregular 
patches of ice lay about the floor The temperature of the air 
appeared to be a little above the freezing (unfortunately, I had 
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not a thermometer with me) Itwut warm rammer’s day— 
July 33 The ice exhibited the usual prismatic structure, but the 
prisma seldom exceeded a third of an inch in diameter I was 
Informed that in winter it was choked up with snow The other 
fiitute also contained ice, but as it was less accessible, and 
seemed in no way different fiom the former, I did not enter it 
The especial interest of this case is that it affords what I might 
call the most rudimentary type of a damn a natural ice 
house «i lemshed every winter, and perhaps tomeUmts entnelv 
cleared out during an unusually hot summer The “ Grotto 
on Monte lofans, near the Ampcno Pass (which X have not 
been able to visit), Is, I expect, another of this kind 
St Johns College, Cambridge T G Bonniy 

[By 0 mvvpnnt “ glacier was put for dttt it m the last para 
gra] h of Mr Wards lifer — En ] 


The Morse Code 

Ini fr Mowing mrcmomcal device may be of some u'c to 
young ttlegriph students. And ilheis, who wish t > commit the 
Morse all 1 abit to memory There is, I believe, a device cm 
pi yed in the Government schools but it gives one 10 little hel] 
that I htily jotted down the sul joined scheme for my own in 
stiacti n 

let the vowels tet « and also s h represent the dots and 
the remaining letters I ihe alphabet the lushts in the Mtrse 
code the wor 1 attached 11 each letter will then express the 
signal for that letter These words must lie learnt, a task 
rcndeied easy by their commencing with or cuntaming the letter 
they ignify 


las 


„„ A iT 


M-my I /- /wei 

A few of the letters e ^ J (die word for which might be re 
carded os a new way of spelling Ujiji) O, and Q, present a little 
difl culty, which some of your readers may lessen As it IS, 
these exit] Uonal cases are so quickly impressed on the memory 
that the code thus learnt can be wiitten in a surprisingly short 
time, and read soon afterwards It is hardly possible ihe plan 
here suggested can be new, yet as I have not met with anything 
similar, I venture to send it to you for publication 

W F iURRSTT 

The Miciographic Dictionary—Pollen Grains 
At prevent I have to do wnth the “ Micrographic I hctionaiy 
and the two olllu woika mentioned in my letter printed in 
Nature, vol xi, p ab6 If the pollen grains of Mu tutus mot 
chatus are variable (as now stated by Mr Cooke on the authon y 
of Dr Mobl), how is it that (he figures and descriptions in the 
1 r oks mentioned are all alike t 1 here is no vai lability here, 1 ut 
w nderful sameness both in illustrations and letter press 

As the accuracy of my first simple observation bas been called 
in qicstion I will add another In the “ Micrographic Dic¬ 
tionary PI ja, 1 \g 38, is given the pollen <f iom.Au t palus 
ins Ihis 1 ke that of the Mimulus, is totally wrong, the reticu 
lation is by no meani coirect, and the aburdant spines with 
which th s j ollen gram is clad (so common in the Composite) 
are totally omitted Now, on turning to the Rev J G Wood 1 
book, PI 3, big 24, this erroneous figure is reproduced with 
. eUculation mil no spues, and on referring to 


OUR ASTRONOMICAL COLUMN 
C AND C* Rrncuu —These stars of about the sixth 
magnitude appear to offer a similar instance of large and 
jjjjggly equable proper motion to the well known one 


afforded by 36 Ophiuchi and 30 Scorpu, which was first 
pointed out by Bessel m the “ fundaments Astronomies.” 
If we compare LacaiDe’s positions (takmg them from the 
reduced catalogue published by the British Association) 
with those given by the late Capt Jacob from the Madras 
observations 1853 57, we find with the Pulkova pieces* 


Secular Proper Motion Direction of 

Nrn Are of jpeat motion 


+ 237 S - 74 9 130 3 

+ 238 7 - 79 6 133 r 


54° 9 
53° 4 


The mtroduction of Brisbane’s places would only 
modify the above figures m a tnfling degree 
When competent observers m the southern hemisphere 
ire provided with heliometers for research on stellar 
aarrllax, there will be no lack of objects to occupy their 
pttention, and we may expect most important results from 
•uch investigations 


The Binarv Star ij CtssiorE,r —We may very soon 
be able to mike a fair approximation to the orbit of this 
double star, and so, with Mr Otto Struve’s value for the 
annual parallax, form some idea of the real dimensions 
and mass of the system, as is already the case with o 
Centaun and 70 Ophiuchi An orbit given by Mr Powell, 
of Madras, in vol xxi of Monthly Notices, R. A- S , is pro¬ 
bably vitiated by typographical error or errors Struve’s 
parallax is o 134 ±0 045 

The Binary Star a Cbntaurj —According to Mr 
1'owcll’s last elements, which are founded on measures 
up to 1870 inclusive, the components, at the present time, 
are nearly at their minimum apparent distance (1 a), and 
ihe angle of position is advancing at the rate of io 1 * 
monthly It may be hoped this fine object is receiving 
due mention from astronomers in the southern hemi¬ 
sphere at this critical period of the revolution There 
would appear to be no probability of such difficulties 
attending observations at the passage of the pen astron 
as those prevented by y Virginia in 1836, so far at least as 
con be judged from the measures to 1870 


Red Stars— Amongst the red stars notified by the 
late M Chacornac, is one which he estimated between 
the seventh and eighth magnitude, and of which he says, 
“ dclat terne et nebulcuse The position assigned iden¬ 
tifies the star with No 1173 of Rumkers Catalogue, 
whence for the commencement of the present year Us 
nght ascension is 4b 16m 16s, and polar distance 
67° 19 7 Rurakci calls it a sixth magnitude, and Arge 
lander (Durchmusterung) an eighth Although different 
eyes will not always agree in estimations of brightness of 
the ruddy start, there appears here to be a suspicion of 
variable light Another of Chocornac’s isolated red stars 
he himself indicates as variable It is Oeltxen 31356, 
called 6 mag by Lalande (No 41453), 5 6 by Argclander, 
5 in the Washington Zone, 1848, July 34, while Chacornac 
remarks, “sometimes brighter and sometimes fainter than 
a star of the seventh magnitude near it, which is probably 
Oeltzcn 31386 Position for 1875, RA sih. 17m cs , 
PD.iii 337 Neither of these stars is in Schjelierup’s 
Catalogue, but that list is very far from being a com¬ 
plete one 

Encke s Come 1 —The extreme fiuntness of this epmet 
at the present appearance is attracting the attention of 
astronomers who have had most experience of the circum¬ 
stances of previous returns Last week we quoted the 
remark of M. Stdphan on this subject, and we Team from 
him that he was using a newly polished mirror u the 
great Toucault telescope of the Observatory of Mar^ iu . 
In 1868 and 1871 the comet’s appearance was very similar 
to what it bad been in previous years un der analogous 
conditions. In discussing the probability of any ml 
change in the comet’s constitution, it may, however, be 
well to bear in mmd that in the year 1843, when the ptr;- 
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hellon passage occurred on the same day of April, Enckc 
was very doubtful of the comet being visible at all in this 
hemisphere, and had contented himself with transmitting 
an ephemens to Greenwich, to be passed on to the Cape 
of Good Hope It was only after Dr Galle had detected 
with the Berlin refractor, on the evening of February 8, 
a very faint nebulosity within 2 of the predicted position 
of the comet, that Encke communicated the cpnemeris 
to (he Aslronomtsche NacknJiUtt (see No 443) In 
1842, on March 23, the comet was seen ‘ distinctly in the 
twilight, with the moon shining brightly ” At the begin 
ning of the second week in April the condensation of 
light was very great, and a fine bright point was re 
marked it was not seen m t urope after the 9th of this 
month 


B 1 A HI NO Or METLOROIOCICAL RECORD 9 
ON A SUPPOSED CHANGE 01 CUM ATE 
IN SCOTLAND* 

I I is a belief very generally entertained that the climate 
of Scotland has undergone considerable change m 
recent years, the summers being less hot and the winters 
less severe than they used to be This idea was advocated 
by Mr M'Nab in his presidential address to the I.din 
burgh Botanical Society m November 1873, the facts 
adduced m support of it referring solely to vegeta 
tion In this paper the question is examined exclusively 
from a meteorological point of view, and the examina 
tion is confined to monthly mean temperatures. 

The following are the records which have been made 
use of — r Monthly mean temperatures from observa¬ 
tions made at Gordon Castle, Banffshire, from July 1781 
to November 1827 > 2 The monthly temperatures given 
in Forbes climate of Edinburgh (Trans Roy Soc F din , 
vol xxu p 335) , 3 Observations made at Dollar from 
1836 to 1856, and from 1861 to 1874, and 4. Observations 
made at tlgin from 1855 to 1874 The mean tern 
peratures of the months and the year were calculated for 
each of these four senes of observations for the interval 
embraced by each, and then the differences of each 
months mean temperature from the general mean for 
that month and station were set down in a table Since 
the time over which each of these series of observations 
extended was sufficiently long to give a very close 
approximation to the true mean for the hour of obser\ a 
tion and exposure of the thermometers and since the 
separate months were only compared with the means for 
that place, the table may be regarded as representing 
very closely the monthly variations which have occurred 
in the temperature of Scotl ind during the past ninety four 

r rs. It may be noted that the observations were made 
two districts, vu. Gordon Castle and Elgin in the 
north, and Edinburgh, Dunfermline, and Dollar m the 
south 

The variations of each year, and of each month of 
each year, were then projected in curves, showing graph 1 
colly the fluctuations which have occurred during this 
long period The coldest year was 1783, being 3° 3 
under the average, the deficiency of May of that year 
bring 6° 7, and August 5 0 9, then follow 1799 and 1816, 
being 2"3, 1838, being 2°o, and i860, being 2 0 4 under the 
average The two wannest years were 1794 and 1846, 
the excess being respectively 2° 7 and 2° 9 During the 
nine yean from 17 87 to 1795, the temperature was gene 
rally above the average, the mean annual excess of the 
nine yean being 1*5 For the next quarter of a century 
temperatures were generally under the average From 
this period to the present time there have occurred five 
fluctuations in the annual temperature above and below 
the average, differing in amplitude and duration, but 
giving no indication of a steady permanent change either 
way Exceptionally warm ana exceptionally cola months 

* Abetmct of * taper road *1 tbe General Meeting of the Scottuh Meteo 
pfagial Society held 00 l«h Feb 


are distributed over the period m such a manner as to 
show that substantially no permanent change has taken 
place in the temperature of any of the months 

Since, however, the eye may not be able easily to detect 
any steady rise or fall that may be going on owing to 
the sharply serrated character of the curves, other 
averages were calculated on the method of taking as the 
average ofi say, January 1784, not the average of that 
year, but the average of the five years 1782, 1783, 1784, 
1785, and 1786 All the averages were dealt with m this way, 
and the results projected in a set of thirteen new curves 
From these consecutive five years averages, it is seen 
that mild Decembers prevailed from 1787 to 1797, 
from 1822 to 1845, and from 1862 to 1867 and cold 
Decembers from 1798 to 1821, from 1846 to 1861, md 
from 1868 to the present time It may be noted that in 
1821 the remark might ha\e been made from the previous 
forty years observations, that the character of Christmas 
weather had undergone a great change, the Christmases 
of the latter part of the period being generally much more 
severe , and again, in 1843, looking at the long period of 
forty seven years, beginning with 1796, it might have been 
said that the old fashioned Christmas weather had almost 
ceased to occur in the latter half of this long period, and 
that the climate had undergone some great permanent 
change Now, while both would have been right as to 
the facts (whether these facts were based on numerical data 
or on recollections), both would have been wrong in in¬ 
ferring a permanent change, even though the inference was 
based on the observations of half a century Looking, 
however, at the ninety four years period, we can only con 
elude that the weather of December, as regards tempera¬ 
ture, is subject to large fluctuations, which differ both in 
intensity and duration, and that there is no tendency to a 
permanent increase or decrease 

One of the most interesting features of the curves is 
the similarity existing among them inter se J he curves 
for August and September closely resemble each other, as 
also do those for November and December, while that for 
October combines the mam ftaluies of the two sets The, 
curve for January combines the main features of the 
curves for November and December on the one hand 
and February and March on the other, and so on with 
the other months 

The general result of the inquiry then is, that though 
large annual fluctuations of temperature have occurred, 
yet the warm and the cold cycles, extending over longer 
01 shorter periods, arc so distributed over these long 
intervals as to give no indication that there has been any 
tendency towards a steady increase or decrease in the 
temperature, or that any permanent change lias taken 
place in the climate of Scotland And since the same 
remark applies with equal force to the observations of the 
separate months, it follows that meteorological records give 
no countenance to the idea of a permanent change having 
occurred in the climate of Scotland either as regards 
summer heat or winter cold It may be added that 
during the past seven years the temperature of July has 
been above its average respectively 2 0 8, i° 7, 2° o, o° 2, 
i° 7, i° o, and i" 8, and that of December, as compared 
with its average + i° 5 - 4. 0 2, - s°6, - 1 1, - o' 1 8, + 
3 0 4, and — 7° 4, results quite in the opposite direction of 
the popularly entertained belief that the summers are 
colder and the winters milder than formerly 

AlEXANDER Bui HIV 


NATURAI PHENOMENA IN SOUTH 
AMERICA * 

'T'HE following notes may, I hope, possess some 
interest for the readers of Nailre Ihcy were 
made during an expedition which took place last 

* Note* of torn* obaervationi made by a tekgraphmt during a cable- 
liyinp expedition from Hark to f »}«»ne 
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summer, when a cable, designed for the Company by Sir 
William Thomson and Prof Flecming lenkin, and 
manufactured by Messrs Hooper, was laid by the large 
new telegraph ship Hooper between Park and Cayenne 
on the coast of South America. 

1 Aspects of the forests— Unconscious Action of the 
Sensonum .—!One of the first things which strikes a per* 
son at anchor in the Park River is the increased clear¬ 
ness with which he can distinguish the details of the 
distant forest on the river's banks after he has repeatedly, 
but it may be unconsciously, looked at it At first the forest 
presents the appearance of a vague dark green wall 
uprising from the brimming yellow flood of the river, 
but by and by the eye clearly traces boughs, shapes, and 
even differences of tint in the foliage, which before had 
entirely escaped its observation It seems, indeed, as if 
it were true sensitively as well as intellectually, of the eye 
as well as of the imagination, that “ the oftener we looked 
at things the more we saw in them ” It seems as if, 
within certain limits, the image of an object became 
moie distinct in our consciousness the oftener it 1m 
pressed itself on the retina, or that our perception became, 
unconsciously to us, more acute the oftener it was exer¬ 
cised upon the same object This appears to be true 
also of the other senses , for example, a chemist has to 
smell or taste some time before he can discriminate the 
ingredients of a mixture, and the peculiar cries of the 
street vendor in tune become intelligible to us without 
any apparent effort on our part 


Within the forests the absence of grass is at once 
noticeable The only plant, indeed, resembling grass, is 
an orchid which grows as if it had been merely tossed up 
into the trees It is very like that sharp-edged sword- 
bladed grass so troublesome to the farmer and difficult to 
eradicate from his field The absence of gnus may he 
attributed to the great evaporation and non retentiveness 
of the soil, or to the deep wade of the thick underwood. 

In the vicinity of Park I noticed two trees of different 
species so entirely locked together as to have one common 
trunk for seventy or eighty feet of altitude Near Lake 
George, in North America, there is, I believe, a similar 
phenomenon, of which the guide { who points it out, 
wisely remarks, “Whom God hath joined, let no man put 
asunder' 

a rhunderstorms —Another thing which cannot fail 
to “ strike a si ranger" is the prevalence of lightning at 
Park. There is a display usually every afternoon The 
locality seems to he between that city and the month of 
the nver Thunder is rarely audible. The flashes are large 
and of a flame colour, and proceed out of widcspreading 
dark clouds It was my good fortune to witness a rain 
and thunder storm on a large scale there At every flash 
a bluish glare suddenly illumined the broad nver even to 
the opposite shore, the flooded streets, the piles of build¬ 
ings, and the shipping so distinctly that each rope and 
spar might have been numbered The flashes succeeded 
each other with marvellous rapidity, but were not in every 
case accompanied by audible thunder 



3 Flying Fish/ 1 Portuguese men of war}’ and some other 
floaters, were seen most frequently m the morning The 
Portuguese man of war is then very difficult to distinguish 
amidst the general unrest of the slate coloured waves. 
He is usually found solitary, or with a single companion, 
m the fleet to which he belongs I was surprised to find 
that the larger ones were, however, frequently accom 
pamed by a school of little fishes like sardines, which 
twinkled around them in the water like so many attendant 
sprites. Their object m being there was doubtless to get 
food, but how this is done it is difficult to know 

The flying fish were sometimes extremely numerous. 
They turned both horizontal and upward vertical curves 
in the air dunng their short flight, which resembles that 
of a mud lark It seemed to me that they vibrated their 
wings rapidly on first starting, so as to assist them to gain 
a sufficient height, after which they simply skimmed till 
they touched water again and gave themselves a fresh 
impulse Their wing power is certainly, os yet, unable to 
sustain flight, although it is capable of assisting and 
diverting it 

4. A Barracouta —In the River Park estuary a fine 
lusty Barracouta leaped from the water into the ship, a 
hdght of ten or twelve feet, nearly striking our chief 
engineer in the face He caught it The back was 
beautifully chased with dark green, blue, and gold, the 
sides and belly with paler green, blue, and gold, and 
three rows of metallic looking spots were ranged along 
the sides like flakes of citrate of iron and quinine It 
had a single row of sharp triangular teeth in each jaw 


5 Phosphorescence —This phenomenon was sometimes 
very beautiful It owes its appearance, perhaps, not so 
much to conditions of atmosphere, See as to prevalence 
of the creatures which give nse to it We remarked the 
boundaries of a thick colony of them as clearly defined 
amongst the surrounding population as land is from 
sea on a map. The usuat appearance of this phospho¬ 
rescence ana of the fl gbt of flying fish are accurately 
described by the Rev canon Kingsley in “ At Last" 

6 it Roque Cut rent—Vie found the speed of this 
current to be as much as four knots an hour sometimes, 
instead of two and two-and a half as marked on the 
charts In lat 3 0 42 N, long 48” 15 \V we found it 
skirting the edge of the fringing reef, and so well defined 
from the rest of the ocean, that in crossing it the ship 
was half in current water and half In ocean, and the 
agitation at the line of demarcation could be seen for 
miles At the surface wc found its temperature to be 
83° F , and at the bottom, 150 fathoms deep, we found 
the temperature only 59° F 

7 Live Specimens —Off the mouth of the Amazon we 
had occasion to pick up some cable which had been sub¬ 
merged a little over a month. In the vicinity of the 
lightship, among the sandy shoals of the River Path 
estuary, the cable was completely encrusted with tiny 
barnacles Beyond this, and further out at sea, it 

up covered with submarine vegetation, crabs, and shells 
of curious description. Among the latter were a pink, 
semi transparent Leda, with onyx like streaks of white i 
and a nummuhte The seaweeds were hi great variety 
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dinging to the cable, sometimes in thick groves of red 
ind yellow algae, slender, transparent, feathery grasses, 
red, Slimy fucolds, and tufts of amethyst moss We 
found branching coral plants, upwards of a foot m height, 
growing on to the coble, the soft skeleton being covered 
with a fleshy skin, generally of a deep orange colour 
Sometimes a sponge was found attached to the roots of 
these corals, and delicate calcareous structures of varied 
tints encrusted the stems of all these plan.s, and served 
to ornament as well as strengthen them. Parasitic 
life seems to be as nfe under these waters as it is on 
these shores Many star fishes, zoophytes, and curious 
crabs were likewise pulled in, clinging to the cable The 
latter were frequently completely overgrown with the indi 
genous vegetation of the bottom,or of the colour of the sand 
there, and so were scarcely distinguishable from it Others, 
although not so covered, were found to have the same 
tints as the vegetation they inhabited, and even in struc¬ 
ture resembled the latter somewhat. Others, again, were 
perfectly or partially transparent, and one most beauti 
till creature, perhaps new to science, united singularly 
enough in its person several prevailing colours of the 
bottom Its slender limbs (Fig 1), like jointed fila 
ments of glass, were stained here and there of a deep 
topaz brown ( a ) Its pointed snout (i) was of a deep 
scarlet, its triangular body U) of a light yellow , its eyes 
were green, and its tiny hands (d) an amethyst blue 
Another very active crab or water beetle was also 
picked up It was quite transparent, and had bright 
green highly convex eyes (fig 2) 

Another creature (Fig 3) of quite a different descrip¬ 
tion was also picked up ft was more like a water spider 
than anything else Its transparent hair like limbs were 
dappled with dull green, and it seemed a mere skeleton 



framework made to carry a small white sac containing 
entrails, which was slung underneath. These three dis- 
tingmshed specimens were entirely free from parasitic 
weeds, and were the only ones of their kind observed 
Many crabs (Fig 4) generally resembling Fig 1 m shape 
but altogether ruder in form were found in plenty all 
bearded with moss in the manner shown While looking 
at these frail organisms, one was forced to conclude that 
there must surely be little disturbance m their habitats 

The temperature varied from 79 0 f m the deeper water 
to 83° F in the shallower The cable was most thickly 
encrusted with vegetation in depths of thirty to forty 
fkthoms, and there was a very sensible falling off when 
the depth reached sixty fathoms, and the water became 
■alter and more free from silt. 

The specimens. Figs 1 and 2, were found in water of 
thirty and forty fathoms respectively, about lat. o° 55 N , 
long 48® 8' W, off the coast of Marajo, or Joannes 
I«2an<t 

The specimens, Fig* 3 and 4, were found in water of 
•arty fathoms, sixty miles off the coast, about lat 2 w N 

The few unlucky waifs observed of the many which 
came up are at least sufficient to hint at the wonderful 
variety of submarine life there nuft be m the littoral 
spOes of there regions, which ere well worthy of being 


[ examined by naturalists and picking up cables suggests 
a novel way of dredging for them. 

8 Fishes Bites — The cause of our picking up opera 
tions is m itself worthy of remark We found that the 
cable had been bitten in several places by fishes powerful 
enough to displace the iron sneathing and pierce the 
cable to the core with their teeth pieces of which sc 
found sticking in the bitten places. There is reason to 
believe that the electric current had given them a shock 
and caused them to quit their morsel rather hastily The 
bites were all located in the cable off the Delta of the 
Amazon and had undoubtedly taken place when the cable 
was freshly laid and before it was rendered inconspicuous 
and unattractive by the submarine fauna and flnra. 

J Munro 


rnr birmiwuia m co/LroL of sciencl 

S OME months ago we intimated that Sir Josnh Mason 
had set aside a munificent sum of money wherewith 
to erect and endow a College of Science in Birmingham 
On Tuesday last, his eightieth birthday, the donor laid the 
foundation stone of the building in presence of a large 
gathering, composed of representatives of various public 
bodies. 

We have already given some details of Sir Josnh 
Mason s scheme, which ippears to us exceeding ly judicious, 
liberal and comprehensive The entire sum to be spent 
by the wise and generous founder will amount to upwards 
of 100 000/, of which 65 000/ will be reserved for endow 
ment The plan of educ vtion comprises eourscs of in 
struction in mathematics, abstract and applied physics 
both mathematical and experimental ehemistry, theo 
retical practical and applied the natural sciences espe 
cially geology and mineralogy with their application to 
mines and metallurgy botany and geology vith special 
application to manufactures physiology, with special 
reference to the laws of health and the English french, 
and German languages The course of study may also, 
m the discretion of the trustees, include such other sub¬ 
jects of instruction as will conduce to a sound practical 
knowledge of scientific subjects, excluding mere literary 
education It is provided that popular or unsystematic 
instruction may be given gratuitously or by fees in 
the discretion of the trustees, and shall be open 
to all persons without distinction of age, class, creed, 
race or sex Theology and theological or religious 
subjects arc absolutely excluded from the curriculum 
Students must be between the ages of fourteen and twenty 
five and must pass such prelimiu iry examination as the 
trustees may direct In exceptional cases students above 
twenty five will be admitted but these must not exceed 
the proportion of one to ten The founder has decided 
that a certain proportion must be selected on grounds 
which are reasonable and not too narrow The 
original trustees are Mr W C Aitken, Mr J. 
Thackrav Bunce Dr Gibbs Blake Dr Hcslop Mr 
G J Johnson and Mr George Shaw, and the Town 
Council of Birmingham ts empowered to appoint 
five additional trustees ifter the death of the founder 
The building which is in the early pointed style, from 
designs by Mr J A Cossins, architect, of Birmingham, 
will occupy an area of about an acre, with frontages on 
either side of 149 feet and 137 feet respectively, in the 
immediate vicinity of the Town Hall, the Midland Insti 
tute, and the new municipal buildings 
After the ceremony of laying the foundation stone, a 
meeting was held in the Queen 1 * Hotel, at which, among 
others, Mr John Bright was present, and paid a deserved 
tribute to the far seeing liberality of the founder of the 
College Sir Jotlab Mason himsolf, in an address marked 
by moderation and great sagacity, gave a simple account 
of his Own career, in which he has amassed a fortune by 
patitot industry, and spoke with great emphasis of the 
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difficulties which he and his contemporaries had to en¬ 
counter in their youth from the want of any means of 
carrying on their education, especially in science, during 
the intervals they had to spare from work The aims 
which he has in view in founding the College may be 
gathered from the following extract from bis address — 

“ Whatever is necessary for the improvement of scien¬ 
tific industry and for the cultivation of art, especially as 
applied to manufactures, the trustees will be able to 
teach , they may also, by a provision subsequent to the 
original deed, afford facilities for medical instruction, 
ana they are authorised, and indeed enjoined, to revise 
the scheme of instruction from time to time, so as to 
adapt it to the requirements of the district m future years, 
as well as at the present time It is not my desire to set 
up an institution in rivalry of any now existing , but to 
provide the means of carrying further and completing 
the teaching now given in other scientific institutions and 
in the evening classes now so numerous in the town and 
its neighbourhood, and especially in connection with the 
Midland Institute, which has already conferred so much 
benefit upon large numbers of students, md which 1 am glad 
to sec represented here to day My wish is, in short, to give 
ail classes in Birmingham, m Kidderminster, and in the 
district generally, the means of carrying on, in the capital 
of the Midland district, their scientific studies as com 
pletcly and thoroughly as they can be prosecuted m the 
great science schools of this country and the Continent, 
for I am persuaded that in this way alone—by the 
acquirement of sound, extensive, and practical scientific 
knowledge—can England hope to maintain her position 
as the chief manufacturing centre of the world I have 
great and I believe well founded hope for the future of 
this foundation 1 look forward to its class rooms and 
lecture halls being filled with a succession of earnest and 
intelligent students, willing to learn not only all that can 
be taught, but in their turn to communicate their know 
ledge to others, and to apply it to useful purposes for the 
benefit of the community * 

Thus it will be seen that Sir Joseph Mason’s design 
has been conceived in a spirit of true wisdom, he 
perceives that the prosperity of Birmingham, like the 
prosperity of the country at large, depends upon the 
extent to which every branch of history is founded upon 
a broad and deep scientific basis. He evidently docs not 
intend that his institution will become a mere “ Tech 
meal” College We should think that the trustees will 
carry out the design and wishes of the founder if they aim 
to make the Mason College do for Birmingham what the 
Owens College is doing for Manchester Moreover, we 
hope that as m the ease of Manchester other endowments 
will be added to that of the wise and generous founder, 
and that thus the trustees will be able ultimately to cany 
out his ideas to their fullest development. Meantime all 
who have the cause of scientific education at heart, all 
who wish for the highest prosperity of the country, will 
feel warm gratitude to and admiration for Sir Joseph 
Mason, a true benefactor to Birmingham, to England, 
and to Science 


NOTES 

We can only, this week, express our regret—a regret which is 
universal—at the death of Sir Charles Lyell, Bart, FRS, 
which took place on Monday last Sir Charles was bom on 
Nov 14 * 797 . «® that he was nearly 78 years of age We bop* 
to give an obit ns 17 notice in our next number 

Wx regret to announce the death, on Feb. 17, of the cele¬ 
brated astronomer, Prof F W August Aigebmder, at Bonn. 
He was bom at Memel on March and, 1790, and began his 
studies at the University of Kbaigsberg, where be soon became 
a stalous pupil ot Beset), and in i8ao hit official assistant at 


the Observatory Three yean later, he followed a call to Abo 
(Finland), and his principal occupation there was the observation 
of fixed stars showing large proper motions. These observe 
tions were continued at Helsingfors, where he settled In 183a 
He succeeded m pointing out nearly 400 fixed stun, which in 
the time from 1755 until 1830 have moved over more than 
fifteen seconds m the direction towards the constellation of 
Hercules. In 1837, when his pamphlet H On the Motion of the 
Solar System ’ hod appeared, he received an invitation from the 
University at Bonn, where an observatory was being built, which 
was completed in 1845 Here he continued his studies moat 
energetically, and particularly investigated the variable stara. In 
his “Uranometna hr gave excellent determinations of star-mag¬ 
nitudes. His celestial atlas, which was only completed a little 
while ago, comprises all stars from the first to the tenth mag¬ 
nitude, it is entirely based on his own determinations of 
position, and decidedly ranks amongst the best works of the 
kind 

An important telegram was received by the French Aca 
demy of Sciences, at its timing of the 22nd February, from 
M Mouchez, the head of the St Paul Transit Station It is 
said that the observation of internal contacts was perfectly sue 
cessful The external contacts were rot good, owing to clouds, 
the weather having been bad for three months. Numerous 
photographs have been taken A steamer had left St Paul for 
Cherbourg, bringing the detailed results of the observations 

At the same sitting M Dumas announced that the Academy 
bad received, almost at the same moment, two different parcels 
sent by two different ships, both consisting of documents sent by 
Capt Fleunals, the head of the I ckm Transit 1 xpedition 
These parcels, having lieen sealed, will not be opened for some 
time to come 

The following quaint extract from the CauUetrot May 31, 
1769, will no doubt have some interest for our readers at the 
present time — The Transit of Venus over the sun 11 a pheno¬ 
menon whereby the astronomers can determine tho distance of 
the sun from the earth, and the dimensions of the whole solar 
system, more accurately than by any other method Such a 
transit will be visible near I ondon on Saturday afternoon, June 3, 
a little alter seven o clock, if the weather be fair and never more 
for this age nor perhaps for many ages to come, will such a 
phenomenon be seen in this quarter of the « orld The cunous, 
both ladies and gentlemen, who are desirous of bang entertained 
with a sight of this phenomenon, may have the best situation for 
that purpose, with the assistance of proper persons and tele 
scopes, at Mr Lightfools, at Denmark Hall, on Camberwell 
IIiU, in the road towards Dulwich, where the best of accommo¬ 
dations and wines may be had 

An official intimation has been received from Dr Neu- 
mayer confirming the announcement, as regards the Deutsche 
beewsrte at Hamburg, contained in the Timet telegram noticed 
in our last number It appears that the Government have pur¬ 
chased Herr v Freedens interest in the establishment, and that 
heiias no longer any connection with it It does n6t yet appear 
what is the relation of the Hydrographic Office at,Berlin, of 
which Dr Neumayer is chief, to the Deutsche Seewarte, which is 
also under him. 

A Society has been formed in Calcutta for obtaining speebo- 
icopic observations of the sun 

We are ranch gratified to bear that the Committee of 
the Chester Society of Natural Science recommend for the 
consideration of the members that a permanent memorial 
to the lattCanoa Kingsley, their founder and president, be 
established The memorial proposed and recoeunendcd is (I) 
That a Scholarship (Including a medal), to be called "The’ 
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KIngilcy Memorial,” be founded for the encouragement of 
Natural Science, to he o r ea to residents and students within 
the district embraced by the society, subject to such regulations 
as may be hereafter agreed upon 2 That If a sufficient fund 
be raised, a medal may from time to time be given by the 
Chester Society of Natural Science, for original research within 
the district of the aforesaid society, and that the medal be called 
"The Kingsley Memorial Medal” 

We are glad to see from the report of the Syndicate appointed 
by the Senate of Cambridge 1 University to organise and super¬ 
intend courses of lectures and classes at a limited number of 
populous centres, that the scheme is working well and is em 
bracing a rapidly widening area. In the first tern of 1873-4, the 
namher of towns which took advantage of the scheme was three— 
Nottingham, Derby, and Leicester This number increased to 
seven in the following term, and to twelve in the first term of 
1874 5 During the present term lectures and classes are being 
earned on in the following sixteen centres - Nottingham, Derby, 
Leicester, Lincoln, Chesterfield, in the Midland district Leeds, 
Bradford, Keighley, Halifax, bheffidd, in the Yorkshire dis 
trict, Stoke on Trent, Hanley, Burslem, Newcastle-under-Lyme, 
In the South Staffordshire district, Liverpool and Birkenhead 
in tip Liverpool district The subjects on which the lecturers 
are giving instruction during the present term are Political Fco 
nomy, English Constitutional History, English Literature, Logic, 
Physical Geography, Geology, Astronomy, Physical Optics and 
Spectrum Analysis, A course of lectures Is generally concluded 
in one term, though occasionally it extends over a longer period 
The term’s course comprises the delivery of twelve weekly lec 
turns and the holding of twelve weekly classes. During the 
present term the number of lecturers employed is thirteen, the 
total number of pupils attending the courses is about 3,500 , and 
the sum payable to the University for the teaching, examination, 
and certificate* 11 1,150/ The Syndicate recommend the adop¬ 
tion of a standing Syndicate for the organisation and supermten 
deuce of the lectures A gentleman In Nottingham has offered the 
sum of 10,000/ , to be placed In the hand* of trustees, towards 
the furtherance of this object in that town, provided the Corpora 
don of Nottingham will erect buildings for the accommodation of 
the University lecturers, to the satisfaction of the Syndicate of the 
University of Cambridge 

A SERIES of (Davis) Lectures upon zoological subjects will be 
given in the New Lecture Room, m the Zoological Society’s 
Gardens, Regent's Park, on Thursdays, at 5 r m , after Easter — 
April 15, "Monkeys and their Distribution," by Dr. F L 
Sdater, FRb , April 22, “ Sea Lions,” by J W Clark, 
M A., April 29, “ Seals and the Walras,' by J W Clark, 
M A., May 6, " Deer and their Allies” by Prof Garrod , 
May 13, “ Sheep, Oxen, and Antelopes, ’ by Prof Garrod , 
May 27, “Camels and llamas,” by Prof Garrod, June 3, 
"Elephants," by Prof Flower, F R.S , June 10, ‘ Kangaroos, ’ 
by Pint Mlvart, IRS, June 17, “Pheasants and their 
Allies,” by Dr P L. Sdater, F R S , June 24, “The 1 -oco 
motion of Animals,” by Dr Pye Smith The lectures will be 
free to Fellows ol the Society and their friends, and to other 
visitors to the Gardens. 

William Parkinson Wilson, Professor of Mathematics at 
the Melbourne University, died suddenly on Dec. 11 He wss 
Senior Wrangler In 1847, and a Fellow of St John’s, Cambridge, 
and arrived in the colony in 1855 as a member of the first pro¬ 
fessorial staff of the University, which he ho zealously served 
•rtr stoce. The Professor was everywhere respected. He was, 
Am Tima correspondent states, at the head of all scientific 
movements, devoting hunsdf energetically to anything which 
promised to promote the Intellectual progress of the colony. 
The selection of hie nuceeor at the University is entrusted to 
FfcJt Adams, of Cambridge. 


A MUNIFICENT gift has been made to Mdbonrne University 
Mr Samuel Wilson, of Frcildoun, who recently gave r,ioo/ 
to the Acclimatisation Society, has sent 30,000/ to the 
cellor, intended for the erection of a hall, but free of conditions, 
and to be otherwise applied if the authorities think fit. 

The Khedive has instructed Dr Schweinfurth to organise an 
African Geographical Society in Egypt 

A grant of 50/ has been made from the Worts Travelling 
Scholars’ Fund (Cambridge) to Arthur Marshall, B A , of St 
John 1, to enable him to visit Naples for the purpose of using 
Dr Dohm’8 zoological station and making researches in natural 
history, with the understanding that he’ send specimens to the 
University, accompanied by reports. 

Alpha Iibre, or Esparto Grass (Machrochtoa ttHoaum*, 
Kth.), the closely compressed bundles of which are so familiar 
to us either In stack at wharves or in barges on the Thames, in 
course of transit to the various paper mills, has created more 
than usual interest of late, owing to the report that the supply 
was becoming exhausted In contradiction to this it u xatufac 
tory to note, on the authority of Col Playfair, the Consul 
General at Algiers, that enormous tracts of land on the high 
plateaus in 'all the provinces of Algeria are covered with the 
plant Thus, In the province of Algiers it covers an area of about 
a, 500,000 acres. In the province of Oran the extent oftho Alpha 
growth Is'almost unlimited. In the circle of Data it it stated to 
cover a space ol about 900,000 acres, while in the subdivision of 
Mascara there is an Immense field for its exploration In the 
several divisions of the province of Constantine it is estimated 
that a total of about 570,000 acre* are under growth of this sub 
stance These figures alone show an aggregate of tome 3,970,000 
acres of Esparto known to exist in Algeria. The difficulty, 
however, is m the want of proper road* or easy means of trans 
]>ort by which the material could be brought to the sea or a rail 
way station. Col Playfair says that practically there u no limit 
to the supply of Alpha procurable from Algiers, all that Is 
required Is the establishment of railway communication, and the 
Government of the colony is prepared to sanction the construe 
tion of lines, either by French or foreign capitalists, on the most 
liberal terms. e «cveral companies have been formed for the pur 
chase and exportation of this fibre, which is becoming more 
sought for in proportion to the increasing demand for paper 
The Algerian authorities are quite alive to the necessity of 
encouraging all such commercial enterprises as may tend to 
develop tins Important branch of commerce 

IN a communication to the / harmaast (Chicago) for last month, 
Mr H II Babcock says he is convinced that Cypripotimn sptc 
11 biU and C pubtseats are capable of producing poisonous effects, 
on himself at least, similar to those caused by Khustoxicodtn Iron 
He bases this statement upon the fact of his having experienced 
suchsymptomsafter gatheringtheplants in question several seasons 
in succession. It seems scarcely possible that these plants, which 
lutve long been m cultivation in this country, )> o«sess the noxious 
properties attributed to them , the general properties of the 
family to which they belong are so different However, one 
direct experiment might settle the question. 

Dr Alleyne Nicholson, Professor of Biology In the Col 
lege of Physical Science in Newcastle npon-Tyne, has been 
offered and accepted the chair of Natural History in the Univcr 
sityofSt Andrew’s. 

Prof Gath reports continued progress in his geological and 
ethnological survey of the Telamones district in Costa Rica. It 
may be remembered that Prof Gabb was Invited several year* 
sgo, by the Government of Costa Rica, to take charge of an 
investigation into the resources of the country, and certain 
reports o' his operations from lime to time have shown very 
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satisfactory progress He ha* now accomplished the Ts l s msn cs 
survey, end will probably extend bis researches into other ports 
of the country, particularly that bordering upon the Pacific coast, 
his previous explorations having been confined to the Atlantic 
slope With only four assistants besides Indian labourers, Prot 
Gabb baa surveyed the entire tract, of about 3,000 square miles, 
from the borders of civilisation on the north to the borders of 
Panama, and from the Atlantic to the crest of the Cordilleras, 
and this he has mapped out more accurately than any other equal 
area of Costa Rica has been surveyed, not excepting the section 
where the towns are situated. He also gives reliable informa 
tion and statistics about an agricultural country sufficiently large, 
fertile, and healthful to support the entire population of Costa 
Rica, but which as yet contains only 1,226 Indians and twelve 
foreigners, of whom only one is white It is watered by one 
river, which is navigable throughout the year, and which reaches 
within thirty miles of the most remote portion of a country valu 
able for agricultural purposes. In addition to the survey proper 
os referred to, information has been gathered in regard to the 
mineral resources of the region and Its animal and vegetable life, 
immense collections of both, os previously stated, having been 
sent to the Smithsonian Institution for identification. Among 
the number are one hundred specimens of monkeys alone, while 
the other mammals, birds, &a, ore in due proportion The 
exhaustive inquiries prosecuted into the ethnology of the country 
have resulted in vtry'nch collections, which have hkewlie been 
forwarded to Washington. Numerous vocabularies, with several 
dialects, have also been obtained, which offer much of promise 
to the philologist It is greatly to be hoped that Prof Gsbb’i 
inquiries may be continued, with Costa Rica as a base, until 
they include the whole of the unknown portions of Central 
America. 

The Kblnuckt Zestuug of Feb. 10 gives an account of Prof 
Ilohm’s (Dorpat) researches on revival after cases of poisoning 
lie succeeded in reviving cats which had been poisoned by 
injection of potash salts into their veins, after forty minutes 
duration of a state which waa in no way different from actual 
death, the action of the heart and respiration having completely 
erased He obtained these results by artificial respiration and 
simultaneous compression of the breast in the vicinity of the 
heart The professor points out the importance of the latter 
point which he deems as essential os the action of the lungs. 
In any case his researches are of high interest for the relation 
they bear upon the revival of poisoned penons. 

The Bohtmta reports extremely heavy snowstorms which took 
} lacc in a port of Moravia and Bohemia on Feb. 5, and caused 
great damage to railways, several trains being thrown off the 
lines, luckily without much injury to passengers At Zoolm 
(Moravia) the storm was *0 violent at noon that it waa impo*. 
s ble to see more than three yards ahead 

The Oberschlauche Volhzctittng of Feb 1 reports the dto- 
c very of some colossal remains of the Mammoth (Eltpkas 
frimigtntut ) near Ober O logon (Silesia) 

Tnr Ntui Frtie Prase announces that Herr R Falb, of 
Vienna, discovered a new variable star, near 1 Orionls, on the 
night of Jon 31 The discovery was confirmed on the same 
night by Prof Oppolzer at his private observatory, and on sub* 
sequent nights by the astronomers at the Imperial Observatory 
of Vienna. The star is visible with the naked eye. 

Prof Asa Gray, in a paper In the February number of Silii 
man sjourttal, on the question, "Do Varieties wear out, or tend to 
wear out?" comes to the conclusion that from the scientific point of 
view, sexually propagated Varieties, or races, although liable to 
disappear through change, need not be expected to wear out, 
and there is no proof that they do, but non sexually propagated 


varieties, though not liable to change, may theoretically be 
expected to wear out, but to be a very long time about it 
We are glad to tee that the Watford Natural History Society 
is now completely organised and fairly set a going At a 
recent meet tog officers were elected, and a cemxrsamotu was 
afterwards held The president chosen to Mr John Evans, 
F R.S , and Mr J Gwyn Jeffreys, F R.S., to one of the vice- 
presidents. The first regular meeting to to be held on March if, 
when Mr J L. Lobley, F G S., one of the members of the 
Council, will retd a paper on "The Cretaceous Rocks of 
England ” 

On the 10th inst, at six o’clock in the evening, a large 
aerolite waa oboerved at Pans, in the department of the Moroe, 
at Orleans, and at Belleiale en Mer No nolle was heard, hut 
the display of light was magnificent The track was visible for 
a time varying from a quarter to half an hour 

Several large landslips are reported as having taken 
place on the Danish Island of Moen, on a chalky rock named 
" Moensklint * from another one, called "Jetterbrtaken ” a 
piece of several million cubic yards has fallen down. These 
occurrences are a sen bed to enormous changes in the temperature 
which have lately taken place in that locality 

The Royal Geological Socitty of Ireland have just published 
Part I voi iv , new series, of their journal It contains t On a 
new genus of fossil fish of the order Dipnoi, by Dr Troquoir, 
On the microscopic structure of Irish granites and of the Lambay 
porphyrite, by Prof Hull , On a bed of fotailiferous "kunkur, 1 * 
by J E Gore , On the Leinster coal field, by J McC. Meadows, 
On a raised estuarine beach at Tromore Bay, by E. Hardman , 
On the elevated shell bearing gravels near Dublin, by the Rev 
Maxwell Close , and Remarks on the genera Palmchtous and 
Archteoadorto, by W H Baity 
The Forty third Annool Report of the Royal Zoological 
Society of Ireland has just been published The number of 
visitors to the gardens of the Society during 1874 was 109 923, 
and the receipts from the same, 1,442 1 14/ 4The number 
of visitors would appeir to have been the smallest during the 
last ten years, but owing to an increase of the admission fees the 
income is scarcely below that of the best of the ten year* The 
Council propose to construct " an Elephant Compound on the 
plan of those so well known in the London Gardens, the total 
cost of which will amount to 150/ 

The additions to the Zoological Society’s Gardens during the 
last week include two Feline Douracoulia (NyetspUktcus fdtnus) 
and two Squirrel Monkeys (Salmans sciurea) from Brazil, a 
Saffron Cock of the Rock (Rupteda eroeta) from Dcmerara, a 
Grey Mullet (Mugil cajnto), twelve Cottus (Coitus bulalts), and 
eighteen Basse (Labrax lupus), all British, deposited and pur¬ 
chased 


PRELIMINARY INQUIRY INTO THE EXIST. 
INCE OF ELEMENTS IN THE SUN NOT 
PREVIOUSLY TRACED* 

In a paper communicated to the Royal Society on December 
12, 1872 (Phil Trans. 1873, p. 253), 1 have shown that the test 
formerly relied on to decide the presence or absence of a metal 
m the sun, namely, the presence or absence of the brightest and 
strongest lines of the metal in question in the average solar spec¬ 
trum, was not a final one, and that the tine test was the present)* 
or absence of the longest hnes of the metal this longest lint 
bong that which remains longest in the spectrum when the 
pressure of the vapour it reduced 
Of the test to question I have said in the paper already men¬ 
tioned, " It is one, doubtless, which wUl shortly enable m So 
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determine the presence of new materials in the solar atmosphere, 
and it is seen at once that to the last published table of solar 
dements—that of Thaldn—must be added nnc, aluminium, and 
possibly strontium, as a result of the new method ” 

In order to pursue the inquiry under the best conditions, com 
plete maps of the long and short lines of all the elements 
art necessary It is, however, not absolutely necessary for 
the purposes of a preliminary inquiry to wait for such a complete 
set of maps, for tne lists of lines given by the various observers 
may be made to serve as a means of differentiating between the 
longest mid shortest lines, because I have also shown that the 
lines given at a low temperature, by a feeble percentage com 
position, or by a chemical combination of the vapour to be 
observed, are precisely those lines which appear longest when 
die complete spectrum of the pure dense vapour is studied 
Now with regard to the various lists anil maps published by 
various observers, it is known (1) that very different temperatures 
were employed to produce the spectra, some investigators using 
the electnc arc with great battery power, others the induction 
spark with and without the ur, (a) that some observers employed 
in certMn cases the chlorides of the metals the spectra of which 
they were investigating, others used specimens of the metals 


It is obvious, then, that these differences of method could not 
fall to produce differences of result, and accordingly, in referring 
to various maps and tables of spectra, we find that some include 
large number* of lines omitted by others. A reference to 
these tablet m connection with the methods employed shows at 
once that the large lists are those of observers using great battery 
power or metallic electrodes, the small ones those of observers 
using small battery power, or the chlorides If the lists of the 
latter class of observer* be taken, we shall have only the longest 
lines, while those omitted by them and given by the former class 
will be the shortest lines. 

In cases therefore in which I had not mapped the spectrum by 
the new method of observation referred to in my paper, I have 
taken the longest lines os thus approximately determined , for it 
seemed desirable, m view of the very large number of unnamed 
lines, to search at once for the longest elemental lines in the solar 
spectrum without waiting for a complete set of maps. 

A preliminary search having been determined on, I endeavoured 
to get some guidance by seeing if there was any qunlity which 
differentiated Ihe elements already traced in the sun from those 
not traced , and to this end X requested my assistant, Mr K J 
Friswell, to prepara two lists showing broadly the chief chemical 
characteristics of the elements traced and not traced, This was 
done by taking a number of the best known compounds of each 
element (such, for instance, as those formed with oxygen, sul 
pbur, chlorine, bromine, or hydrogen), stating after each whether 
[he compounds m question were unstable or stable Where any 
compound was known not to exist, that fact was Indicated. 

Two tables were thus prepared, one containing the solar, the 
other the more important non-solar elements (according to our 
knowledge at the tune) 

These tables gave me, as the differentiation sought, the fact that 
In the main the known solar elements framed stable oxygcn-com 
pounds. 

I have said in the mam, because the differentiation was not 
absolute, but it was sufficiently strong to make me commence 
operations by searching for the outstanding strong oxide-forming 
elements in the sun 

The result up to the present time has been that strontium, 
cadmium, load, coffer, cerium, and uranium, * m addition to those 
dementi in ThaJena' last list, would seem with considerable 
probability to exist in the solar reversing layer Should the 
presence of cerium and uranium be subsequently confirmed, 
most of the iron group of metals will thus have been found u 
the sun. 

As another test, certain of those elements which form unstable 
compounds with oxygen were also sought for, gold, silver, mer- 
cart bang e xa mp les. None of these were found. 

The same result occurred when the lines due to the jxr-rpark 
taken iu chlorine, bromine. Iodine, and those of some of the other 
Mon-metals were sought, these being distinguishable as a group 

ly ready for public*- 

I. The absorption of some elementary and compound gases is 
hpitud tec the most refrangible part of the spectrum when the 


gases are rare, and creei>t gradually into the visible violet part, 
and finally to the red end of the spectrum, os the pressure is in¬ 
creased 

II Both the general and selective absorption of the'photo- 
spheric light are gieater (and therefore the temperature of the 
photosphere of the sun is higher) than has been supposed 

III The lines of compounds of a metal and iodine, bromine, 
Ac., are observed generally in the red end of the spectrum, and 
this holds good for absorption in the case of aqueous vapour 

Such spectra, like those of the metalloids, are separated spec 
troscopically from those of the metallic elements by their columnar 
or barnled structure 

IV There are in all probability no compounds ordinarily pre¬ 
sent In the sun s reversing layer 

V When a metallic compound vapour, such as is referred to 
in III, is dissociated by the spark, the band spectrum dies out, 
and the elemental lines come in, according to the degree of tern- 
perature employed 

Again, although our knowledge of the spectra of stars is 
lamentably incomplete I gather the followuig facts from the 
work already accomplished with marvellous skill And industry by 
Sccchi oi Home 

VI The sun, so far as the spectrum goes, may be regarded as 
a representative of class {$) intermediate between stars (a) 
with much simpler spectra of the same kind, and stars (7) with 
much more complex spectra of a different kind. 

VII Sinus, as a type of a, is (1) the brightest (and therefore 
hottest ?) star m our northern sky, (2) Ihe blue end of its spectrum 
is open, it is only certainly known to contain hydrogen, the 
other metallic lines being exceedingly thin, thus indicating a 
small proportion of metallic vapours while (3) the hydrogen 
lines in this star are enormously distended, showing that the chro 
mosphere is largely composed of that element 

There are other bright stars of this clars 

VIII As t)pes of y the red stars may be quoted, the spectra of 
which arc composed of channelled spaces and bands. Hence 
the reversing layers of these stars probably contain metalloids, or 
compounds, or Wb, hi great quantity , and in their spectra net 
only is hydrogen absent, but the metallic lines are reduced in 
thickness and intensity, which in the light of V , ante, may indicate 
that the metallic vapours are being associated It is fairt > assume 
that these stars arc o< a lower temperature than our sun 

I have asked myself whether all the above facts cannot be 
grouped together in a working hypothesis which assumes that 
111 the reversing layers of the sun and stars various degrees of 
“ celestial dissociation ” are at work, which dissociation prevents 
the coming together of the atoms which, at the temperature ol 
the earth and at all artificial temperatures yet attained here, 
compose Ilia metals, the metalloids, and compounds. 

On this working hypothesis, the so-called elements not present 
in the reversing layer of a star will be in conne of formation in 
Ihe coronal atmosphere and in couiae of destruction as their vapour 
densities carry them down, and their absorption will not only be 
small m consequence of the reduced pressure of that region, 
but what absorption there is will probably be limited wholly or 
in great part to the invisible violet end of the spectrum in the 
case of such bodies as the pure gases and their combinations, 
and chlorine (See I ante ) 

The spectroscopic evidence as to what may be] called 
the plasticity of tne molecules of the metalloids, including of 
course oxygen and nitrogen, but excluding hydrogen, Is se over¬ 
whelming, that even the absorption of iodine, although generally 
it is transparrot to violet light, may (as I have found in a repe¬ 
tition of Dr Andrews’ experiments on the dichroum of iodine^ 
in which I observed the spectrum) m port be driven into the 
violet end of the spectrum, for iodine in a solution in watar or 
alcohol at once give* up its ordinary absorption properties, and 
•top* violet light* 

A preliminary companion of the ordinary absorption spectrum 
of a stratum of 6 ft of chlorine renders it not improbable that 
chlorine at a low temperature is the erase of some of the 
Fraunhofer lines in the violet, although. 11 said before, I have 
not yet obtained certain evidence at to tne reversal of the bright 
lines of chlorine seen in the jar-speifc 

There is also an apparent coincidence between some of the 
faint Franenhofor lines and some of the lines of the low temper*- 
ture «btorvdoD«spe€trun of todiBft 

Should subsequent rearorchet strengthen the probability of this 
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working hypothetic it seems possible that iron meteorite* will be 
associated with the metallic stars and stony meteorites with 
metalloid al and compound stars. Of the iron group of metals 
m the sun, iron and nickel are those which exist in greatest 
quantity, as I have determined from the number of lines re¬ 
versed. Other striking facts, such as the presence of hydrogen 
in meteorites, might also be referred to 

An interesting physical speculation connected with this work¬ 
ing hypothesis is the effect on the period of duration of a star’s 
heat which would be brought about by assuming that the original 
atoms of which a star is composed ore possessed with the in¬ 
creased potential energy of combination which this hypothesis 
endows them with From the earliest phase of a star’s life the 
dissipation of energy would, as it were, bring into play a new 
supply of beat, and so prolong the star’s light 

May it not also be that if chemists take up this question which 
has arisen from the spectroscopic evidence of what I have before 
termed the j lasticity of the molccnlea of the metalloids taken as 
a whole, much of the power of variation] which is at present 
accorded to metals may be traced home to the metalloids ? I 
need only refer to the fact that, so far os I can learn all 
ao-called changes ol atomicity take place when metalloids are 
involved, and not when metals alone are in question 

As instances of these, I nay refer to the triatomic com 
biaattous ft rmed w th chlorine, oxygen, tulphur, Stc. m the 
case of tetra 1 or hexad metals. 

May wc not from these ideas be justified In defining a metal, 
provisionally, as a substance, the absorption spectrum of which is 
generally the same as the radiation spectrum while the metal 
loi Is are substances the absorption spectrum of which, generally 
is n it the same ? In other words, in passing from a cold to a 
comparatively hot state, the plasticity of these latter] comes into 
play, and we get a new molecular arraigcment Hence are 
we not justified in asking whether the change frum oxygen to 
ozone 1a but a type of what takes place in all metalloid* > 

My best thanks are due to Mr R J 1 nswell for the valuable 
aid he has afforded me in these Investigations. 

J Norman Lock via 

SCIENTIFIC SERIALS 
loyrenJotf's Annaltn dtr Phynk und CAcmu, 1874, No 
12.—This number completes voL 153 of the lerwa, and contains 
the following papers —On the capacity of liquids for conducting 
heat, by A Winkelman, account of experiments based upon the 
same method which btefan employed successfully for determln 
ing the heat conducting capacity of air, and results tabulated for 
water, alcohol, bisulphide of carbon, glycerine, and solutions of 
chlorides of potassium and sodium —On the elastic after-effects 
in torsion motions, by F Neesen — Experimental researches on 
the behaviour of non conducting bodies under the influence of 
electric forces, by Ludwig Boltzmann The author starts from 
the correct supposition that, according to the theories of 
Clausius, Maxwell, and Helmholtz on the behaviour of dielec¬ 
tric non conductors in the electnc field, the remarkable yet 
obvious consequence results (which seems to have been overlooked 
hitherto), that electnc forces must necessarily exercise percep 
tible attraction upon non conductors simply on account of their 
dielectric polarisation The results he obtained were quite in 
correspondence with the theories his experiments were based 
upon.- On the action of electrophore, by P Riesa.—Critical 
remarks on electro dynamics, by H Helmholtz.—On the power 
of conducting electnc currents in metallic sulphides, by Ferdi¬ 
nand Braun. Thu paper u a supplement to another one by 
Herr Herwig (vol 153, No 9, of these Annalt), on the beha¬ 
viour of iron and steel rods m galvanic currents.—On the 
reflection of light from the two surfaces of a lens, by 
Dr Kretis. It is a well known bet, that when light posses 
through a lens and we neglect the absorption in the interior of 
the lens itself, a certain quantity of light is reflected (7 the 
surfaces of the lens. Dr Krebs for tbs first tuns gives n 
m a th ematical account of this phenomenon —On th* apparent 
place of a luminous point situated in a dens er transparent 


that to moto walks on physics, and especially on optics, mlsre- 
presentattaes of the pout in question ire contained, and quotes 
ns examples the work* of Mousson, Wfaltasr, Crugsr, hMer, 
Model, SdUbus, Krebs Fnck, Banitz, WetahoW, and Joch- 
mann, the only praiseworthy exception he found wu Halting’* 
xcsllsnt work on the microscope.—On sous new salphur salts. 
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this paper are a compound of die formula— 

N* t S,Tl 1 S t + Tl.S.Tl.S, 

and another one of the formula TI,S,.—On a new eye-piece, by 
Dr H Kriis*. The author points out that the latest improve¬ 
ments in optical instruments generally applied to object-glasses, 
and that the eye-pieces remained where Httygbens and Ramadan 
left them, he therefore directed hit attention to the improve¬ 
ment of eye-pieces, which he describes. Whether these im¬ 
provements will answer their purpose, practical experiments 
only con show —A note, by G. Wiedemann, on the dissociation 
of salts coo taming water Mr. Wiedemann claims priority with 
regard to the investigations of M Debray (ConfUt Ptndut, 
t 66, p. 194, 1868).—A note on the theory of electricity, by B 
Ltllund.—A note by F Lippicb, on an electro-dynamic experi¬ 
ment of F Zoellner, described to thes * Annals, voL 153, p. 138. 
—A note by O E Meyer, on a paper by Dr G Baumgartner, 
on the influence of temperature upon the velocity of efltoence of 
water flowing from tubei (these Annals, vol 1J3, p 44).—A 
note by H Baumhaner, on a paper ofDr t Finer, on the 
solution figures upon the surfaces of crystals (these Annatt, 
vol 153, p. 53) Mr Baumhauer points out that these figures 
are quite independent of the crystallographic construction of the 
substances undergoing solution.—On the rays of light which 
decompose the xanthophyll of plants, byj Wtesner Finally, A. 
Oawalovski describes a self acting mercury valve for shutting off 
gases, and preventug/their passage in any but the desired 
direction. 

Tint Journal of the Chemical Society for January contain* the 
following papers —Action of bromine m presence of wafer on 
bromo-pyrogallol and on bromo-pyrocatcchin, by Dr J Sten- 
house. 1 be action of bromine on pyrogallol gives rise to the 
formation of a yellow crystalline body of the formula Ci 8 H 4 Br M 0, 
in accordance with the equation— 

4C,H,Br,0, + uBr, + 611,0 - L„II 1 Br u O, + 6CO,+aoHBr 
The author has not been able to determine the constitution oi 
this body, but proposes to name It provisionally xanthogallol 
Alkalies act upon xanthogallol m presence of ether in the follow* 

C„H 4 Br I4 0 , + 3NaHO - C„lI r B riI 0, + 3NaBr 
The excess of alkali at the same time reacts with the substance 
and forms an alkaline salt. The action of bromine and water 
on bromo-pyrocatechm gives rue to a crimson crystalline com¬ 
pound of the formula C la H,Br„ 0 , which the author has named 
provisionally crylhro-pyrocaitckut This body is formed as 

4C„H,Br 4 0, + 5Br, + 5H,0" = C la H,Br 1() 0 + 6CG, + i6HBr, 
The next paper Is by the same author, on the action of bromine 
on protocatechuic add, gallic add, and tannin. When proto- 
catechuic add is heated with, excess of bromine in sealed tubes 
at^100* tetrabromopyrocatecldn is produced, in accordance with 

C,H, 0 4 + 4 Br, = C,ll t Br 1 0 , + CO, + 4HB*. 

The protocatechuic odd used was prepared from East Indian 
kina Gallic add heated with bromine to 100’ gives rise to the 
formation of tnbromopjrogallol, C,H,Br,0, The reaction to 
the case of tannin is different according as the substance is per¬ 
fectly dry or contain* water The action of chlorine on proto¬ 
catechuic add and on pyrogallol has likewise been studied—On 


propionic aldehyde on sodtom-saiicyl hydride. 0-bromd- 
propionic coumorto has been prepared by substituting sodhim- 
bromosalicyl hydryde for sodtou-solicyl hydride to the prepara¬ 
tion of propionic coumorto The some body is produced by the 
action of bromine to excess on propionic coamsrta. By the 
farther action of bromine (dissolved to CS.) to a sealed tab* 
heated to 150°. Mtoomopropioeic cotuoarto Is produced. 
Fuming mlphnric add dissolves propionic counasto with the 

iskildEx&£Eksa!&£& 

action of butyric add on oodetoe gives list to the fortnaflaw bf 
phtoe is substituted for codstoe, w analogous 
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«Jy Is produced. Butyric anhydride heated with morphine 
—• a tetrabatyril derivative, which ii deeompoeed on long- 
idned boiling with water into the dibotyrvl derivative. The 
-"I neat tw*t of acetyl butyryl morphine, obUlned by 
g the alkaloid With a mixture of the adds. Benzoic anhy 
. gives with codeine a dl derivative, and with morphine a 
-derivative, which J* deeompoeed by water into dibenzoyl 
.ohifik Benzoic add give*, With morphine, an a di-derivative, 
.Js action oi benzole anhydride on a-diacety] morphine has 
Jjfehfi studied, and likewise the action of benioic and acetic 
anhydrides on tetra-acetyl morphine and on tetra benzoyl 
thOrpblne.—The last paper communicated to the Sodety in the 
present number is by E. A Parnell, on the use of potassium 
permanganate in volumetric analysis, and on the estimation of 
iron In Iron ores. 

Cassette Chimica ltaltana, fascicolo ix. and x,—These parts 
contain the following papers —On the dilatation of phosphorus, 
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Schiff ( Refractive indices of c> mene, benzene, and of some 
derivatives of natural and synthetical thymol, by O 1 isatl and 
E. Paterno. A. Casall contributes a paper on chrome green. 
Search for amylic alcohol in spirits of wine, by C BettUli J 
Macagno describes a volumetric process for determining phos¬ 
phoric acid —The conduding paper is by Grassi, on the fermeu 
tat ion oi must —The part contains also a number of abstracts of 
papers pnblisbed m other journals 


1874.—This number contains a' discussion of the coincidence of 
the lines In the spectrum of Jupiter with that of our atmosphere, 
by FatheT Secern, in which ne appears to disagree with the con¬ 
clusions arrived at by Vogel as to the coincidence of the lines 
and the brightness of the same —The same anthor contributes a 
note on the comparison of the spectra of the compounds of 
carbon with the spectrum of Coggia’s Comet, and for reasons 
given by him he considers the spectrum of the oxides of carbon 
best correspond to that of the comet, and further, he considers 
one of the spectra of the electric arc most s milar, for he his 
observed two spectra superposed when viewing that arc. On 
examining the spectrum of the comet with a polariscope the 
continuous spectrum disappeared, leaving only that of the bands, 
proving apparently that the continuous spectrum Is reflected 
light only Drawings of the diromosphere for July, August, 
September, October, and November, by Secchl, accompany this 
number 


SOCIETIES AND ACADEMIES 
London 

Royal 8ociety, Feb II —“ On the Strudure and Develop 
meat of Myruthda by Prof Allman. 

The endoderm of the body Is shown to be composed of nume¬ 
rous layers of large spherical cells of clear protoplasm. Externally 
it Is continued m an altered form into the tentacles while in 
tonally it forms long thick villus-like processes which project 
into the cavity of the body 

Interposed between the endodem and the ectoderm is the 
pinllaied layer It consists of longitudinal muscular fibnllse, 
closely adherent to the outer surface of a structureless hyaline 
M. _li,* <* Cilitrlimslle " of Reichert. 


___StUtdamelle ” of Reichert 

The ectoderm Is composed of small round cells containing yel¬ 
lowish granules. Among these the thread cell* may be seen, 
lying chiefly near the outer surface of the liody 
11m deeper pert of the ectoderm consists of cells, each of 
# h|cbls pr olonged into a tail like process, so that they assume 

Tie male Imdfanale iporoeacs are borne by the trophoeome 
Tbe generative elements, whether male or female* originate l 
a tpec&I cavity (goaogenebc dumber), which is formed in the 
AMtiw ci tli# endoderm at the iDorot&c* 

ImmSlSely after its expuldonTTsetzed by the tucker-like 
atxpbitim of certain rem arkable organs (clsspen), which are 
Mm ioefylea and resemble long filiform end 

ectiimlnid, on Its escape USm its capsale, Is provided not 
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only with long arms but with short scattered clavalc tentacles 
Tbe short elevate tentacles become the permanent tentacles of 
the fully developed hydrokl, the long arms, on the other hand, 
arc purely,embryonic and transitory 
The long embryonic armi originate in the spheroidal Ftanula, 
They are formed by a true invagination, and at first grow inwards 
into the body-cavity of the 1 h\nula It is only just before tbe 
escape Of the actmulold from i s capsule that they evaginate 
themselves and become external 
After enjoying for one or two days its free existence, during 
which it moves about by the aid of its long arms, the embryo 
fixes itself by its proximal end, the long arms gradually dlsap 
pear, the short permanent tentacles increase in numlicr, and tbe 
essential form of the odnlt is soon acquired 
Llnneau Society, Feb 18.— Dr G J Allman, F R S jre 
sident, in the chair —The following papers were read On the 
structure, affinities, and probable source of the large Human 
Flake, Ihstoma crassum , Busk, by Dr T S Gobi old, f Hi 
The author commenced by recording all tbe facts he could gather 
respecting the original discovery of the parasite by I rof Busk, 
dwelling especially on the dreums ance that an interval of thirty 
years had elapsed since the first examples were made known to 
science He next referred to oilier singular instances of the 
supposed rarity of certain human helminths, adducing the cases 
of Taunt nana and Distoma hetcropines and he also remarked 
upon the long lapse of time occurring between the jieriods of du. 
covery and verification of particular species of I ntuzoa, instancing 
the cases of S/ /'hauntus dent this and Du! nta coil/Hu turn 1 le 
was Indebted to Dr George Johnson, F 14 S , for having brought 
the new hosts on bearers of Distema trassnm under Ins obscr 
vation. The patients, a missionary and Ins wife, had lncn 
four years resident in China, most of their time being spent at 
Ningpo, where they had partaken freely ol fish oysters, and 
salads. The author of the paper had secured seven parasites, 
two from the lady and five from her husband Only two of the 
seven specimens supplied him with such new facts as he hod been 
able to make out in respect of the organisation of the animal 
The only example which cave the liest results Dr Cobliold had 
since deposited in the University Museum at Oxford (l rof 
Rolleston’s department) lie found the vitclligene glands to he 
largely developed, and he believed that in place ol there being 
two testes, as had hitherto been conjectured, there was only one 
large compound gland, with remarkably large and conspicuous 
seminal duels These ducU were well seen in tbe dried specimen 
exhibited to the Society The hitherto supposed upper testis 
turned out to be the ovary, and there was a special and smaller 
organ in front of the ovary which be regirded ns an unusually 
developed shell gland Tne intestinal tubes are simple and un¬ 
branched, but on the other hand the uterine organ aj peared not 
to consist of a single continuous tube but to be partly branched, 
as obtains in D lanreolahtm, and in somi other less known 
flukes The remainder of the communication was taken up with 
remarks on the affinities of Ihe parasite, and with a brief r/sumJ 
of the hitherto known facts of trematode development, m so far 
as they tended to throw light on the source of Distant 1 crassum 
In particular he referred to the labours of Mr Moseley in con 
ncction with the land planaruns of Ceylon, to the contributions 
of Giard, Claparcde, Pagenstecher, and others in respect of 
Bucephalus, and to the still more recent discoveries of Dr Ernst 
Zeller as regards the destiny of Leucoihlondium From a general 
review of afl the data thus obtained. Dr Cobbold believed that 
the Ihstoma crassum bad been obtained by the consumption, on 
the part of the missionary and his wile, either of Ningpo oysters 
or of fish insufficiently cooked After the reading of the paper 
Mr G Busk and Dr G Johnson added a few more facts re¬ 
specting the parasite —On the external anatomy of fattats 
villains, by Dr M‘Donald. 

Mathematical Society, Feb u—Prof. H J S Smith, 
F R.S , president, in the chair —Prof Cayley communicated 
two short notes, on a point m the theory of attractions, and on 
the question of the mechanical description of a qnartic curve — 
ProfT Sylvester e x hib it ed a new sort of lady’s tan, and briefly 
indicated its mode of construction and properties. V ith the (an 
it is possible to divide any angle into any assigned equal number 
of parti, and the trajectories of points taken m the several links 
connecting together the sticks of the fan have finite nodes whose 
numbers are successively, 1, ah, 3*, 4* He then dwelt in 
I detail 00 the expression of die curves generated by any given 
system whatever of lfakwerfc under the form of tn irreducible 
determinant The anther stated That parallel motions exist at 
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•11is a paradox more wonderful than ever, now 
giver the meant of determining the condition, tc 


now that hi. method 

m ____ au to be mtufied and 

comparing their number with that of the disposable constants. 
The orders for 3, 5, 7 bars are 6, ao, 7a. Formerly the exlstenee 
of on* was doubted, now a finite number for tvtty order of Unit 
work is rendered highly probable.—The Secretary then read 
portions of papers by Rev W H Laverty, Mr £ 1 Routh, 
F R.S., and Mr J Griffiths. Mr Laverty's paper discussed a 
particular case of Peaucelller’s problem Mr Kouth d i icusaed 
Laplace a problem of three particles. Laplace showed that if 
three particles be placed at the comers of an equilateral triangle 
and be properly projected, they will move under their mutual 
attractions so as always to remain at the angular points of an 
equilateral triangle. On the supposition that the law oi 
attraction is the inverse £ih power of the dislance, Mr 
Routh arrives at the following results —1 The motion can 
not he stable unless t is less than 3. a The motion is 
stable, whatever the masses may be, if the law of force be ex 
pressed by any positive power of the distance, or any negative 
power less than unity For other powers the stability will depend 
on the relation between the masses. 3. I>e motion is stable 
(Af +m + m ) « N. / l + * \» 
Mm + Mm! + tnm/ 3 U - */ 
his agrees with a result given 


to a first approximation if 
where M, m, m are the 


_,___ This agrees 

by M Goscheau (m a paper not seen by tlie author), if k - 2, 
or the law of force be the law of nature 4. When two of the 
masses arc much smaller than the third, the inequality in their 
angular distances as seen from the large body has a much greater 
coefficient than their linear distances from the same body 5 Oi 
proceeding to a second approximation it would seem that the form 
of the triangle joining the three particles is very little altered by 
any disturbance, but m certain cases depending on the nature 
of the disturbance, the sue of the triangle may tie subject lo very 
considerable variations. At a supplement Mr Kouth generalises 
the reasoning of the problem of the three bodies so as to obtain 
the form of the detcrminantal equation to find the periods of 
oscillation of any dynamical system about a state of steady motion 
in which tilt its Tiro is constant Two limitations are m-ule: 
first, the system must be under a conservative system t f forces , 
and, secondly, the is tnn can be expressed in terms of the co 
ordinates, 10 as not to contain ihe time explicitly The equation 
is then shown to he always of an even order and the condition of 
stability Is that all the root* should be real and negative —The 
results arrived at in Mr Griffiths note on some relation, between 
certain elliptic and hyperbolic function, may be thus stated — 
I-et A, F, H stand for the integrals 
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read —Ihe phosphorite deposits of North Wales, by Mr D 
C. Davies. The deposit of phosphate of lime described by the 
author is a bed varying from ten to fifteen inches in thickness, 
which occurs at the top of the Bala limestone ovtr a consider¬ 
able district in North Wales, having been detected in various 
localities from LlanfylUn to the hills north and west of Dinas 
Mawddy The bed is rendered blade by the presence of 

—. .-’- 1 to consist of concretions of various sites 

f a black matrix. The concretions are 


cent, the average amount in the bed, 
46 per cent The deposit is underlain 


__ by thin be* of Shafer Ihe* 

stone into two or three layers. The author noticed the principal 
fossils occurring in the Bala limestone below the nboepbani* 
beds, and stated that many of those in the overlying dialog up to 
a certain distance above the bed, are phosphS H sed. The author 
referred to the presence of phosphate of lime In the inner layers 
of Unlo and Anodonta to the amount of as much as 15 percent, 
end thought that the phosphate of lime in the depomt was pKK 
bebly of organic origin. It may have been an old tea-bottom 
on which the phosphate of lime of Molluscs and Crustacea was 
accumulated during a long period, and eeaweeda may also hast 
contributed their share. It probably represented the remains of 
an ancient Lamlnarian zone. The author suggested that the 
phoephabc nodules of the so-called coprolite beds in other pests 
of Lngland might have been derived from the denudation of 
similar deposits—On the bone-caves in the neighbourhood of 
Castleton, Derbyshire, by Rooke Pennington, LUB j commu¬ 
nicated by Prof W Boyd Dawkins, FR.S The author de¬ 
scribed as a prehistoric cave the Cave Dale Cave, situated in 
Cave Dale, just below die keep of Pevenl Castle The uppet 
earth in this cave contained fragments of late pottery mixed up 
(by rabbits) with bits of rude prehistoric pottery, a tooled piece 
of stag s horn, an Iron spike, two worked flint., a piece of jet, 

C : of a bone comb, and a bronze celt of peculiar form, many 
es of Bos long from and goat, broken to get outthe marrow, 
and remains oi hogs, charcoal and human teeth also attested the 
occupation of the cave by man There were also remains of fox, 
badger, cat, water rat, dog, red deer, duck, fowl and bam 
Lower down were remains of Bos long)from, hog, red deer, 
wolf, and horse , and lower still, next the rock, more human 
teeth, remains of animals, and a good flint The cave seemed 
to have been occupied Irom time to time during a lengthened 
period, probably from the Neolithic age into those of bronze and 
iron A cave in Geliy or Hartle Dale contained. In blackish 
mould, hones (some broken) of goat, pig, fox, and rabbit, and 
pieces of very rude prehistoric pottery Of Pleistocene caves 
and fissures the author described several One in Hartle Dale 
form hed remains of rhinoceros, aurochs (Bison /nscus ), and 
mammoili, lying in yellow earth Ihe bones were probably 
carried in by water A fissure near the village of Waterhouses, 
in Staffordshire, is six feet wide, and filled with the ordinary 
loom Bones of mammoths and the skeleton of a young bison 
have been obtained from it, and the author supposes the animal, 
lo liave fallen into the fissure while making for the river to drink 
The Windy Knoll fissure 11 situated near Coalition, in a quarry 
near the top of the Wmnctts, and dose to the most northern 
boundary of the mountain limestone of Derbyshire The author 
described particnla ly the situation of this fissure and drainage of 
the district in which it is situated. The fissure itself is filled 
with the ordinary loam, containing fragments of limestone, and 
encloiing an astonishing quantity of bones of animals confusedly 
mixed together, those lowest down nenr the rocks being coated 
with and sometimes united by stalagmite Tbe author supposes 
that this wax a swampy place into which animals fell from time 
to t me, and In rainy lessons their remains might be washed into 
t — tj, e neighbouring slopes.—The Mammalia found at 
“ by Irof W B~ J - •’ ■ «-■- 


Windy Knoll, b; 


f Boyd Dawkins, T R b This pi 


his paper 

contained an enumeration of the remains of Mammalia found in 
the Windy Knoll fissure described by Mr Pennington They 
were stated to lielong to the following species bison, reindeer, 
grisly bear, wolf, fox, bare, rabbit, and water rat Great quan¬ 
tities of bones and teeth were found, the number of individuals 
represented by the remains being given roughly by tbe author as 
follows — 

Bison 40-60 

Reindeer ao-30 

Grisly bear 4-5 

Wolf 7 

From tbe great excess of herbivore*, forms, and the position of 
the fissure, the author assumed that the latter lay In the line of 
the annul migrations of the bison and reindeer, dating which 
some Individuals might fall in; and he explained the presenna of 
•u-v_ r -«— d tj,, migratory htfPin 


and the reindeer, that these animals 


must be regarded as___ 

or post glacial is an open question. 


lit these animals mast hare passed this way 
of the year, and indicated that the deposit 
as of Pleistocene age, i though whether pro. 
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Meteorological 8ccisty, Feb. 17—Dr R J Mum, 
V SLA 8, pretideat, in the chair—The following communi 
p attens were reed e—Report of the Conference on (be Regis¬ 
tration of Phonological Phenomena. The Conneil of the 
Sotiety resolved during but l o ti o n that h wu expedient that 
•b—mtkwa of natural phenomena connected with the return of 
tfeeMMoas, aa weU aa of anch bnncbea of physical inquiry as 
tend to establish a connection between meteorological agencies 
and the development of vegetable life, should be organised on a 
more systematic and scientific basis than heretofore. Appli 
cation was made to other societies interested in ths matter to 
nominate delegates to form a committee for the purpose of 
drafting complete instructions and organising in an -efficient 
manner thin branch of investigation. Delegates were appointed 
by the Royal Agricultural, Royal Horticultural, Royal Botanic, 
Royal Dublin, Marlborough College Natural History, and the 
Meteorological Societies j and meetings of this joint committee 
have been held, when the subject was fully discussed, and 
reports, prepared by the Rev T A. Preston, M A , and Prof 
T Dyer, F La, on plants , Mr McLachlan, F L.S , on Insects, 
and Prof A. Newton F R.S, on birds, were adopted —On the 
weather of thirteen summers, by R. Strachan, F M.S This 
paper 1* in continuation of others read before the Society on the 
different seasons of the year —On a universal system of meteo- 
rogrephy, by Frof Van Rysielberghe. Thu paper gave a 
description of a recording apparatus by means of which the 
indications of a great number of meteorological instruments of 
any kind can be registered, whether they are placed near to or 
far from it, so that simultaneous readings of several instruments 
at various distant stations can be recorded at a central obser¬ 
vatory The chief feature in this recorder is, that it engraves 
automatically on metal the different curves, thus furnishing a 
plate graduated by the apparatus itself, from which as many 
copies as may be desired can be struck off Another feature is, 
that a aingle bunn, put in motion by a simple electro-magnet, 
can engrave successively, on the same metallic plate the ele¬ 
ments of all the curves. 

Zoological 8ociety, Feb 16 —Mr George Busk, F R S , 
vice-president, in the chair—Dr Sclater exhibited a drawing 
of a supposed new Rhinoceros from the Term of Bhootan, which 
had: been forwarded to him from Calcutta, by Mr W Jamrach, 
who bad the animal there alive, and intended bringing it to 
England —Mr Sclater exhibited and made remarks on a living 
specimen of the Peguan Tree Shrew (Tupaia peguana), which 
had been presented to the Society by the Hon. Ashley F-den, 
Chief Commissioner at Rangoon, British Burmata This was 
believed to be the first specimen of (living Tnpata of any species 
that had reached Europe —Mr A H Garrod read a paper on 
a point In the mechanism of the bird s wing, which renders it so 
specially adapted for flight —Mr Sclater read remarks on the 
Cassowaries now living in the Society s Gardens, amongst which 
were representatives of five different species One of them from 
the south of New Guinea was believed to be nerw to science, and 
proposed to be called C picticMis Mr Sclater also gave notice 
of a new Cassowary obtained in the Aroo Islands by Signor 
Beccari and transmitted to the Museo Civico of Genoa, which 
be proposed to call Casuarms beccaru. —Frof Owen, C B , 
op mmuni cated a note on the discovery of the remains of various 
specks of Dinomu in the province of Otago, New Zealand — 
Mr Edward R. Alston read a paper on Atwmalttrus, its struc 
tore and position, in which he came to the conclusion that this 
peculiar form of Rodents should be either referred to the 
Sdnrine group of Rodents as a distinct sub-family, or placed 
next to it as a separate family— AnemaUtndte —Mr H E 
Dresse r read some notes on the nest and eggs of Hypdais 
tatigata, and on the egg of Ckaradrius unatuus, and made 
remarks on the latter specks, and on Charadrmt vertdms —Mr 
R. Bowdlcr Sharpe communicated a paper on the birds of 
leboan, in which was given an account of a collection made In 
that inland by Mr John Low 

Entomological Society, Feb. 1 —Sir Sidney Smith Saunders, 
C.M.G, president, in the chair —Mr Stevens exhibited a variety 
xt Motima fhtrt***,vaA Mr Champion some specimens of Amora 
e ttt lh m a, a species recently detected in this country —Mr Hubert 
DrWce exhibited a fine coUectkra of Rkepaleecra recently received 
ftotn 8aatarem.—'The President exhibited a nest of Pdistes gallica 
taka* on the esplanade at Corfu, of which the cells wen partly 
«— fr onted With coloured paper taken from some playbills 
wotted in the vicinity, as alluded to In Ut anniversary address 
delivered at the last meeting -Mr Smith remarked on Cotttm 1 


(HHKultrta having feen found a few yean ago in the Isle of 
Wight and in Liverpool In 1873 be had transported some 
specimens from the latter locality to Shirley Common, and 
he had reason to believe that be had succeeded in establishing a 
colony there, a* the insect had been taken near the spot in 1874 
by Mr d'Arcy Tower —A paper was communicated by Mr A. G 
Butler on the Rhopalocera of Australia.—A paper was read by 
Mr W Arnold Lewis on " Entomological Nomenclature and 
the Rule of Priority ’— 1 The President nominated Meeus. Dunning, 
Paacoe, and Weir aa vice-presidents for the ensuing year 

Feb. 15 —Sir Sidney Smith Saunders, C M.G , president in 
the chair —Mr Phipeon exhibited a singular variety of 'Urmia 
clathrata from B as ings toke, the wings bung nearly nmcoloroas, 
—Mr F Smith exhibited a second collection of Hymmoftera 
from Mr Rothney, of Calcutta, containing 1,573 specimens, all 
in the finest condition. There were probably not more than 
twenty-five undesenbed species, but from twenty to thirty species 
(which were hitherto represented in the British Museum by a 
single sex) were here represented by both sexes.—Mr Venall 
exhibited some living fleas taken two days previously from inside 
the ears of a rabbit near Lewes. They were gregarious in thii 
situation, and in such a position that the animal was unable to 
dislodge them by scratching He alluded t > a communication 
made to him by Mr M‘Lachlan regarding a species from Ceylon 
which was gregariously collected In a very limited space on the 
neck of a fowl, and which had been exhibited at a recent meeting 
of the Microscopical Society They were affixed to the skin of 
the fowl by the proboscis, so that only the tails were visible out 
wards Mr Cole said he had found fleas m a hedgehog, and 
Mr W Arnold Lewis had observed a species in a marmot in 
Switzerland —Mr Dunning called attention to a recent extract 
from a French paper in which it was stated that a paint could 
be manufactured from cockchafers. —The Rev K P Murray 
staled that Mr Edwards, of Virginia, was very desirous of ob¬ 
taining pupae of Puns napi. 

Royal Geographical Society, Feb aa.—Sir H Raw 
linson presided — A paper was read by Capt J Moresby, 
giving tn interesting commercisl, political, and geographicad 
description of discoveries in Eastern New Guinea, made 
by himself and the officers of her Majesty a ship Basilisk 
during a recent voyage, undertaken to substantiate and follow 
up a previous similar exploration The practical outcome 
appears to have been the establishment of the fact that the 
D Entrecastraux group of islands, sighted ninety-four years ago, 
consists of three large islands, separated from each other and 
the main land of New Guinea by narrow straits. These islands 
the captain and hu crew were the first to visit and survey, and 1c 
may be said they are now politically appropriated in the British 
interest The captain has named the islands Normanl y Fer 
gusson and Goodenough while he calls the straits Ward Hunt, 
Goscben, Dawson, and Moresby These islands, he states, 
extend north and south about ninety miles, and afford harbour 
and anchorage 

Inititution of Civil Engineers, Feb 16 —Mr Thos. E 
Harrison presklent in the chair The paper read was on 
the erosion of the bore in heavy guns, ami the means for its 
prevention, with suggestions for the improvement of muzzle- 
loading projectiles, by Mr C. W Lancaster, Assoc Inst C E. 

Cambridge 

Philosophical Society, Feb 8 -The following communi¬ 
cation was made —On the centre of motion of the eye, by Prof 
Clerk Maxwell. The series of positions which the eye assumes 
as it is rolled horizontally have been investigated by Donden 
(Donden and Doljer, Herds Jaarhiksth VersUg betr ket Neder¬ 
land sc h Gasdmis voer Ooghjders Utrecht, 1862), and recently 
by Mr J L Tupper (Proc. R.S , June 18,1874) Tbe chief 
difficulty in the investigation consists in fixing the head while the 
eyeball moves. The only satisfactory method of obtaining a 
system of co-ordinates fixed with reference to the skull is that 
adopted by Hslmhohi {Handbtuk der Physiologischtn Optik p. 
517), and described m his Croonian Lecture. A piece of wood, 
part of the upper mriaoo of which is covered with warm sealing 
wax, is placed between the teeth and bitten hard till the sealing 
wax seta and forms a cast of the up par teeth. By inserting the 
teeth into their proper holes in the sealing wax the piece of wood 
may at any time be placed in a determinate petition relatively to 
the skull By this device of Helmholtz the patient is rtHered 
from the pressure of terewa and chimps applied to the skin of 
bis bead, and he becomes fib* to move his head ss he likes, pro- 



eye till this line appear! ns a tangent to the front of the cornea, 
while the dot still is teen to cover the centre of the image of the 
pupil. The only way in which the position of the board can 
now vary with respect to the eye is by turning round the line of 
vision as an axis, and this is prevented by the board being laid 
an a horizontal platform carried by the teeth 11 now the eye 
is brought into two different positions and the hoard moved on 
the platform, so as to be always in the same position relative to 
the eye we have to find the centre about which the board might 
have turned so os to get from one position to the other For 
this purpose two holes are made in the platform, and a needle 
thrust through the holes is made to prick ft card fastened to the 
upper board We thus obtain two pairs of points A13 for the 
first position, and a i for the second The ordinary rule for 
determining the centre of motion is to draw lines bisecting A a 
and Dh at right angles. The intersection of these is the centre 
of motion This construction fails when the centre of motion is 
m or near the line A B, for then the two lines coincide In thii 
case we may produce A B and a b tdl they meet, and draw a line 
bisecting the angle externally This line will pass through the 
centre of motion as well as the other two, and when they coin 
ctde It intersects them at right angles. 

Manchester 

Literary and Philosophical Society, Feb a Mr 
Alfred Brothers, 1 H A S , president of the seclron, in the 
chair—Results of meteorological observations token at Lang 
dale Dimbula, Ceylon in die year 1873, by Mr Ldw&rd 
Ilcelia communicated by Mr Joseph Baxcndell, F R.A b 

Feb. 9.- Mr Mward Schunck, F R S , president, in the 
chair —A method of finding the axes of an ellipse when two 
conjugate diameters are given, by Mr J B Millar, B E com 
mumcated by Irof O Reynold*.—Mr F W Biuney, IRS, 
V F, presented to the Society a bust of the late James Wol 
fenden, of Iiollinwood, one of the most noted mathematicians of 
the Lancashire school who was bora on the 22nd June, 1754, 
and died on the 39th March, 1841 
Dublin 

Royal Inab Academy, Jan 11 —William Stokes, F R S , 
president m the chair The Secretary read a paper, by Mr J 
Rhys of Rhyl, on Ogham inscription* —Dr Ldmun 1 Davy 
read a paper on some newly observed properties possessed by 
certain salts of fulmmic acnl. —Dr Doberck astronomer at Col 
Cooler’s observatory, Markree, County Sligo, read a paper on 

Jan 25 —William Stoker FRb, prcaident, in the chair — 
The Rev Ldwanl M 'Clare read a paper on Irish popular names. 
—bamuel 1 erguson, IL 1 ),, vice president, read a paper on an 
Ogham inscription at Mullagh, Co. Cavan , alio notices of the 
Monataggart Ogham texts, from the Bishop of Limerick, 
Whitley Stokes, LLD, and Rev R V llaigh.—Rev. Dr 
Reeves, vice president, read a paper on the MS in Marsh s 
Library called the “Codex Kilkeonensi*. —Mr H W Mackrn* 
toah read a paper on the structure of the spine* in the Diadema 
tidse.—Dr A Macallster read a paper on a few point* In the 
cr$*m osteology of Bredyptu pUartt ? also a paper on the 
anatomy of insectivorous Edentates, Part I 
Paris 

Aetdeiny of Sciences, Feb. 15-M M Fnfmy In the 
chair.—The following papers were read -New researches cat 
the mode of intervention of electro-capillary forces In the 
phenomena of nutrition, by M Becquerel —On the depth 
and the superposition of magnetic layers in steel, by M J. 
Jamin.—-M. Faye made some remarks on M Tamm’s papa. 
-M de Lemm then made a communication & to tS 
question of unlfieuiioi of the tonnage of vessels j after which 


mechanical properties of saturated steam.—A 
memoir by M A Picard, on a new method to ailabUA the 
equations of elasticity of solid bodies.—A note by M If 
Girard on the influence of cold temperatures upon Phy 1 » 
loxero, ahowing that these insects are not much affected py 
cold, and that it is useless to count upon their destruction by 
cold winters,—A note, by M A Demoget, on various Improve¬ 
ments made upon lioltzs machine, these improvements ensure 
its perfect action even in the dampest weather —The Sdqetery 
then read the following telegram received from M Bouquet de 
la Grye the chief of the expedition sent to Campbell to observe 
the Transit of Venus — 1 Venus seen before ingress Only, 
no contacts, all welL It is dated from San Francisco.— 
A note, by M E. Riviere, on the quaternary deposits, supe¬ 
rior to the ossiferous cavern of Nice, known as the superior 
cavern of Cuvier The author cons ders that the red inferior 
deposit in the caverns of Mont du Chateau, of Nice, must be 
regarded as the true ossiferous breccia, and that the superior 
deposits were formed by accumulations of detrltal matter The 
animals whose bones originate from this deposit were contempo¬ 
rary to the human beings of which Cuvier described a jawbone. 
—On a case of dimorphism in the genus of Gramlnece, by M 
C 1 ourmer —On the discovery of true Batrachia in primary 
strata, by M A Gaudry —On the discovery of a fossil species 
of Bovulor, probably Bubaltu aittifHus, at Iljelia, Algeria, by 
M P Cereais. The same gentleman then thowetf some repro¬ 
ductions of flint implements found in the caves of Ousidan near 
Tiemcen, Algeria.—A note by M Chapelat, relative toalarga 
bolide supposed to have been observed on tbe evening of F eb 
ro It was afterwards found that the supposed meteor was only! 
the edge of a cloud brilliantly illuminated by the suit, which! 
had already set—A note, by M de la Have, on atmospheric 
electricity and the presence of hydrogen in the atmosphere. 


BOOKS AND PAMPHLETS RECEIVED 

Amsswah —Papers on Natural Eroaion by Sand la tha Weftwa Tend- 
tenet Thfl Recency of certalH Volcano** of th* Waatcrn United Stale*, 
and the advantage! of the Colorado Platuu Region ai a Field for Geological 
Study G K (Gilbert (American Association for the Advancement of 
Science) —Report of the State Hoard of Education on the proainad Survey 
of the Commonwealth (Horton, Wright and Potter). Monthly Report ot tM 
Department of Agriculture Nov and Dec 1(74 (Watt 1 —— " *■ * 


A Gbinah ManI At. or Scntmric fnguirv Mi 

The Sambwich Isiamds {U'tik lUmimtuHd ) j,, 

Uva Book Shut •— 

Dr Hull* 'Sun and Earth" . . . 324 

Lrrraaa to thk Editor — 

On the Hi tiding up or the *1 me Id the "Oaml*' Organ-pipe,— 

Dr HaauAtta smith * ^ . pa 

Penodloly of Ks nfal —C JkRldbiim 

Ice-Caves —Rev T G BouSky , |rj 

lhe Morse Code —Prof W t Bam«tt m mI 

1 h* Mlcrograptoe Dictiminry—Pollen Grains.—W Q Smith 
: Ot* AvmoxomcAi. Conn** t— 

f and C Relic uh pi 

The Binary Star n Caarionea Ml 

The Braruj Star ° Unwari . , M 

Eneke* Comet * ’ 

Bka«jko or Mstkoxological Eacoaes on a Svrroean Chang* or 

CUMATI IK ScOTLAUD. By AiaXATOK* BpCHAK ._, ,, JVO 

Natujai PhIMOUSMA I* South AmjHuca. ByJ Mumrolff'S* 
IlhtHrtUmtt) J . , -riff 

Taa Biauutoiuit Couaca or Scilmct . . . , Jw. 

Noras . . . v . SI 

PaSLiiroiASv Iitsmav into th* Exutmci or EutMtari t« *H* " 
Sun hot raaviousMr tsacso. ByJ N Loocraa, T SLS. 1 Mu 

Scimrrtnc Sohais . , . . df . . J|f 
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SIR CHARLES LYELL , BART, p.RS 
Bonn Nov 14,1797, Died Feb, 12, 1875 

L YELL'S life was uneventful Great changes in 
thought, great scientific discoveries, are not called 
events. Yet, as might have been expected in the case of a 
man so active, so famous, so far travelled, bis life was full 
of incident, and groups of incidents lead to or make up 
events. We are indeed in the habit of looking upon Sir 
Charles Lyell as representing sn idea, a theory, a principle 
—and rightly so We cannot say exactly that he originated 
a new method of investigation, but by the use of the right 
methods, and in the determination to follow fairly each 
established fact to its logical consequences, he has taught 
us the laws which have governed the changes of which 
we can observe the results m the crust of the earth 
We bear of him as a boy making a collection of insects 
in the New Forest, to which his father removed soon after 
he was born At Oxford we find him studying under Buck- 
land When called to the bar we hear of him on circuit, 
but already known as a student of nature , for the story 
goes that he was often missed, and in reply to the ques¬ 
tion “ Where’s Lyell?” the answer was, “ Oh! he’s sure to 
be somewhere at the bottom of a well, seeking for truth * 
The hit of his various papers shows how much original 
work he did in the earlier part of his career on the 
older and newer deposits of his native county, Forfar 
shire 1 on various beds in Hampshire; the results of 
observations as to earth movements and other phenomena 
b Scandinavia, on denudation and volcanoes in the 
Auvergne, many papers on the Tertiary deposits at home 
and abroad, and many on various parts of America. 
Sixteen years ago he published an elaborate memoir on 
Mount Etna, but latterly the result of his work has ap¬ 
peared in his larger books instead of in separate papers, 
and it is wonderful how far he was able to carry out lus 
determination to verify on the ground all the observations 
upon which any important reasoning was founded. 

No mind more quick to realise the bearing of the new 
facts continually being brought before it, no judgment 
more sound to decide whether the evidence was as yet 
sufficient Hence, as work after work and edition 
after edition came out, the geological world turned 
anxiously to read hit Judgment on the vexed questions of 
the day, knowing that no prejudice would prevent his 
reversing his own former decision if new light had 
been thrown upon the subject Doubtful inferences, 
which depended upon long inductions and incomplete 
evidence, were always given with such a clear statement 
of the sources of error Mill rtmalnlng, that many brilliant 
but too hasty generaliten complained of his tardy accept¬ 
ance of their ingenious theories, but the public benefited 
by Ms caution and care. 

There were many great workers and grand r« aioners 
in the field of geological research when Lyell began Ms 
Csrtne, But his work did not clash with theirs. The 
chltfofthem were collecting evidence among the older 
rocks , Lyell’s work was at first among.the newer and, as 
;ire have seed, even among living forms of life. He at 
Voj. xl— No, *79 


first watched active or quite recent volcanoes, while 
others were searching among the older records of the 
rocks what really were the facts that had to be Inter- 
preted 

For the general question, roost of those who had got 
beyond the Wernerian theory w ere contented to adopt 
the views of Hutton, with more or less stress laid upon the 
periodic catastrophes to destroy the old order of things 
and to bring new land surfaces within reach of the 
agencies which Hutton held would then giadualiy mould 
and carve them into the varying outlines of hill and 
valley 

But Lyell’s line of investigation soon taught him that 
there were forces in action sufficient not only to chisel 
and carve the rocks when thrown up by unexplained con 
vulslons, but that tMs successive bringing of portions of 
the earth's crust witMn reach of the graving tool was alio 
part of the ordinaiy operations of nature; 

This was, in fact, the true theory of evolution applied 
fully to the crust of the earth, and tMs paved the way for 
a rational explanation of the origin of species by Darwin, 
as the continuity of life is not consistent with the Hut 
tonian theory of periodic interruptions of universal extent. 
Lyell pointed out that it was a matter of observation that 
variations occurred—variations of level, variations of tex¬ 
ture, of hardness, or solubility—that a process of natural 
selection determined which should stand and which 
perish. He was at least as successful as the naturalist in 
giving a satisfactory reason for the cccurrence of many 
of the vaiiations by reference to observed surrounding! 
and known laws His views commended themselves to 
the judgment of thinking men, and Cuvier’s “ Theory of 
the Earth ” was never reproduced in England after the 
appearance of Lyeli’a ‘ Principles” in 1829-30. He 
steadily opposed the views of Lamarck, who explained the 
origin of species chiefly by some not very clearly defined 
adaptability in organic nature which enabled it to develop 
from time to time such varieties of structure as the 
changes of external circumstances required much used 
organs were strengthened and developed unused organs 
were reduced to a rudimentary state Lamarck’s theory 
was the suggestion of a method by which results such 
as those observed might have been produced, but he did 
not show that it was one of the ordinary operations of 
nature to produce such results in that way Therefore, 
the evidence brought forward by Lamarck being faulty, 
Lyell denied his conclusion, and opposed Lamarcks view 
as to the continuity of life. When, however, Darwin 
applied to natural history the methods which Lyell bad 
long used to explain the phenomena of the crust of the 
earth, and again brought forward the theory of continuity 
of hie, but explained it by variation and natural selection, 
Lyell accepted the conclusion because now founded on 
sound reasoning 

Darwin’s theory of the evolution of life by the survival 
of the fittest holds, though we might possibly have to 
limit our application of it. Lamarck’s notion of the deve 
lopment of new forms by dependent modification is not 
supported by sufficient direct evidence, even when we 
allow the continuity of life. 

Lyon’s claim to fame lies in this, that be organised the 
whole method of inquiry Into the history of the formation 
of Ufo crust of the earth, and established on a sound 
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footing the true' principle* of geological science, hit 
theory being, that by the uniform action of forces such aa 
are now in operation, the visible crust of the earth has 
been evolved from previous states 

Lyell was not only a keen investigator of natural phe¬ 
nomena , he was also a shrewd observer of human 
nature, and his four interesting volumes of travel in 
America are full of clever criticism and sagacious fore¬ 
casts His mind, always fresh and open to new impres¬ 
sions, by sympathy drew towards it and quickened the 
enthusiasm of all who studied nature Had he done 
nothing himself, he would have helped science on by the 
warmth with which he haded each new discovery How 
many a young geologist has been braced up for new 
efforts by the encouraging words he heard from Sir 
Charles, and how many a one has felt exaggeration 
checked and the faculty of seeing things as they are 
strengthened by a conversation with that keen sifter of 
the true from the false ! 

Though by nature most sociable and genial, yet Sir 
Charles often withdrew from society where the object of 
his life, the pursuit of science, was not promoted, but 
when anything interesting turned up tie always tned to 
share his pleasure with ali around Many of us will re¬ 
member the cheerful and hearty "Look here”—"Have 
jou shown it to so and so?”—“ Capital, capital.” 

The little wayside flower, and, from early happy asso 
ciations, still mote, the passing butterfly, for the moment 
seemed to engross his every thought But the grandeur of 
the sea impressed him most, he never tired of wandering 
along the shore, now speaking of the great problems of 
earth s history, now of the little weed the wave left at bis 
feet His mind was like the lens that gathers the great 
sun into a speck and also magnifies the little gram we 
could not see before He loved all nature, great and 
smalL 

Much we owe to Leonard Homer, himself a good 
geologist, for having inspired the young Charles LyelL 
In after years, when already well known, Charles Lyell 
chose as his wife the eldest daughter of his teacher and 
friend Many have felt the charm ot her presence- 
many have felt the influence of the soul that shone out 
in her face , but few know how much science directly 
owes to her As the companion of his life, sharing his 
labour, thinking his success her own, Sir Charles had an 
accomplished linguist who braved with him the dangers 
and difficulties of travel, no matter how rough , the ever- 
ready prompter when memory failed, the constant adviser 
in all cases of difficulty Had she not been part of him 
she would herself have been better known to fame. The 
word of encouragement that he wished to give lost none 
of its warmth when conveyed by her, the welcome to 
fellow workers of foreign lands bad a grace added when 
offered through her She was taken from him when the long 
shadows began to cross his path, but it was not then be 
needed her most When in the vigour of unimpaired 
strength he struggled amongst the foremost in the fight 
for truth, then she stood by and handed him his spear or 
threw forward bis shield He had not her hand to smooth 
his pillow at the last, but the loving wife was spared the 
pain of seeing him die. 

It doubtless occurred to many a one among the crowd 
who saw him laid to rest among the great in thought and 


action, that be might have been eminent in many a Baa 
besides that he chose. 

His was a well-balanced judicial mind, which weighed 
carefully all brought before it. A large type Of intellect— 
too rare not to be missed. But It was .well that circum¬ 
stances did not combine to keep the youp i laird on his 
paternal lands among the hills of Forfarshire it was well 
for science that he was induced to prefer the quieter 
study of nature to the subtle bandying of words or the 
excitement of forensic strife Failing health had for some 
time removed him from debates. Still to the last his 
interest in all that was going on in the scientific world 
never failed, and nothing pleased him more than an 
account of the last discussion at the Geological Society, 
or of any new work done. As a man of science his place 
cannot be easily filled, while many have lost a kind, good 
friend. 

THE “BESSEMER* 

HIS novel steamer, upon the construction of which 
so much care and ingenuity have been expended, 
is expected to leave Hull for the Thames this week, and 
shortly will proceed upon her service between Dover and 
Calais. By experiments recently made at Hull, the power 
of the apparatus to put the ponderous saloon in motion 
alternately in opposite directions, has been folly estab¬ 
lished It will no doubt be interesting to our readers if 
we place before them the following observations connected 
with the design of this vessel 

The chief objects'# her designers, Mr Bessemer and 
Mr Reed, were— 

1 To reduce the discomfort of the journey to a 
minimum 

2 To make her very swift, so that the time spent 
on the sea by her passengers should be as short as 
possible 

3. To ensure great steadiness among waves, both as to 
rolling and pitching 

Finally, to provide her with everything that can contri¬ 
bute to the comfort and convenience of the passengers 

All these points were carefully worked out and con¬ 
sidered in connection with the limit imposed on her draught 
of water by the shallow harbour of Calais. 

The Bessemer is a double ended vessel, propelled by 
four large paddle wheels, two on each side Each end for 
a length of about 48 ft. is kept low for the purpose of re¬ 
ducing the motions produced by the action of the wind 
and of the sea, while the middle portion (about 254 ft.) 
of ber length is built sufficiently high to enable her to 
steam at a high speed against the worst seas she wxB 
meet A rudder is fitted at each end with efficient means 
for locking, so that the Bessemer will be able to tteam 
In either direction, and mil sot require to be turned round 
in harbour, and each rudder is worked by meant of Mffgf. 
Brown’s patent hydraulic steering gear 

Her great peculiarity, however, is that she contains a 
large saloon 70 ft. Jong, designed by Mr Bessemer, m- 
pended in the middle of the ship in such a mariner ft 
can be moved about a longitudinal axis parallel to th# 

The motion of this saloon, which would he set up STM 
free to move, when the ship roiled, will be governed tef 
an hydraulic apparatus (the invention of Mr. 
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•that the floor of the saloottwBl, under all circumstances, 1 
» very nsairly level 

Tm Btm&tr is 3J0 ft. k mg, 40 ft wide along the 
kck-besm, and 64 ft wide icnu the paddle-boxes She 
•rttt be propelled «t • speed of eighteen to twenty mike an 
four by two pairs of engines of the collective indicated 
jOwer of 4,600 horses. The centres of the two pairs of 
saddle wheels will be about 106 it apart 

The Btutmtr saloon contains the main saloon, which 
s about 40 ft long by 29 ft wide, and 20 it high, six 
ipadoas retiring rooms, a refreshment room, lavatories, 
store rooms, Ac, The decorations and fittings of the mam 
saloon will be of the very best description, Mr Bessemer 1 
loving given this branch of the design his most careful 
mention The retiring rooms, as well as the main 
laloon, are ventilated and heated by a very ingenious 
irrangement of fins, pipes, &c .which supply and exhaust 
Ur in an almost imperceptible manner 

Between the paddle-boxes on either side, and on the 
upper deck at the middle of the rsaac), there are numerous 
jrlvate cabins for the accommodation of first class 
Mssengert, and all of these cabins will be fitted up in a 
banner that will help to make the journey across the 
Channel 4s pleasant as possible. In addition to these, at 
me end of the vessel between the decks there is a fixed 
isloon about 52 ft long, for second class passengers. 
The luggage will be stowed in the hold at the opposite 
»d of the ship to this fixed saloon, and two very wge- 
ltously contrived hydraulic luggage cranes, fitted by 
Messrs. Brown, Bros, will be employed for lifting luggage 
iff the pier and depositing it m the luggage hold, and 
vice vtrsd, in a very expeditious manner 

The Bessemer saloon, however, will be by far the finest 
mbm that hu ever been fitted in a ship Its great size 
tad height enables it to be ventilated imperceptibly, and 
gill prevent passengers who use it from feeling the un¬ 
pleasant sensations usually connected with going below 
But one of the great advantages of this saloon is, that 
Whatever motion the ship may take from the waves— 
md this, from the adaptation of her form to passivity 
among Channel waves, will be slight—the saloon will be 
practically free from it It is in the middle of the ship 
la regards length and breadth, and the axis of rotation 
la at a height where there is least motion, so that at 
regards Us position it is one m which the vertical and 
lateral motions produced in every part of the ship by the 
pitching and rolling will be small, and usually scarcely 
ipprodabk The saloon also will have very little 
pitching motion, for the form of the vessel renders it 
impossible for the sea of the Straits of Dover to raise 
her low freeboard end* very considerably, and even the 
Small effects produced at the ends of the ship will be re¬ 
duced to about one-seventh at the extremities of the saloon. 

From the foregoing remarks it Is evident that every¬ 
thing that promises to secure the passengers immunity 
from sea-sickness has been provided. In the saloon 
roBing and pitching motions will not be inconveniently 
felt, and any Intend or vertical movements that may be 
•at up in the ship (and these must be obviously small 
when the main features of the design for preventing 
them an taken into account) wifi only be communicated 
tothe saloon to the extent to which they exist at that 
part of the vessel where they cm necessarily tmall 


It ws intended by Mr Bessemer to keep the floor of 
the suspended saloon level by means of an automatic 
apparatus which involved both the principle of the gyro¬ 
scope and of Barker's mill Certain practical difficulties, 
however, have led him to abandon that idea for the more 
simple and less costly plan which we will now attempt to 
describe Immediately outside one of the ends of the 
saloon, and attached to the frames of the vessel there is 
a pair of powerful pumping-engines. These engines keep 
up a constant supply of water to a large cylindrical accu¬ 
mulator The hydraohe pressure so obtained is trans¬ 
mitted through pipes which pass through the hollow axle 
supporting the nearest end of the saloon to a very inge 
mously contrived cylindrical slide balanced valve, which 
is placed on the athwartship floor girders near the middle 
of the saloon The hydraulic pressure is next trans¬ 
mitted through the valve and through another system of 
pipes to two tipping cylinders which are fitted one on 
each side of the vessel at the middle of the length 
of the saloon These cylinders have their lower ends 
attached to two very strong athwart (hip girders, while 
the upper ends of the piston rods are connected to 
the lower side df -the upper deck It will be readily 
perceived that the forces necessary to keep the floor of 
the saloon level are exerted on the ends of the athwart 
ship girders just mentioned by means of the two sets 
of tipping gear The direction of application of the 
hydraulic pressure on the pistons in the tipping cylinders 
is governed by means of a system of levers connected 
with the equilibrium valve Near the end of the primary 
lever, and on its upper side, is fixed a spirit level, and the 
man whose duty it is to work this lever regulates the dis¬ 
tance through wluch he elevates or depresses the primary 
lever, so as to keep the air bubble as near as possible 
coincident with the central mark on the level It is 
assumed by this arrangement that when the spirit level 
is “well” the floor of the saloon will be level whatever 
rolling motion the vessel herself may have and since 
this level is placed near the centre of gravity of the vessel 
where the angnlar motion is generally least, there can be 
no doubt that the saloon will at all times be pretty 
uniformly level 


THE ENCYCLOPEDIA BRITANNICA 
The Encyclopedia Britanmca Ninth Edition Edited 
by Pro £ Spencer Baynes Vol I A to ana (Edin¬ 
burgh Adam and Charles Black) 

HE first volume of the ninth edition of the “ Encj 
clopsedia Britanmca has just been issued, band 
somely printed and copiously illustrated 
The first edition of this venerable work was announced 
rather more than a century ago, as it began to be 
published m parts in the year 1771 The projector 
of the work was an Edinburgh printer of the time, Mr 
Cohn M'Farquhar, and the editor and chief compiler was 
Mr Smeliie, also a printer Another gentleman asso¬ 
ciated in the production of the work was Mr Andrew 
Bell, a weM-known Edinburgh engraver of the period 
The first edition ignored biographical, historical, and 
geographical matters, but these subjects were effectively 
introduced in the second edition, and have formed an 
important feature in subsequent issues. The second 
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edition wa* in every respect an i m prov e ment on its pre¬ 
decessor, and being extended to ten volumes, room was 
found for the extension and elaboration of many important 
topics. 

The second edition was not, like the first edition, a 
mere compilation The proprietors had early seen the 
necessity of employing the most talented men they could 
find to contribute the results of their special studies 
in literature and philosophy, and several eminent men 
of the period earned honourable remuneration by writing 
for the work, mdeod, it u to the earlier editors of the 
“Encyclopaedia Bntannica” that scientific men owe it 
that their literary labours came so early to have a recog 
nised money value In the third edition, which was 
commenced early in 1788, the system of obtain mg the 
best articles m physical science and literature from those 
who had made these subjects a special study was con¬ 
tinued and extended, adding greatly to the value of the 
work Mr M'Farquhar, the proprietor, contributed very 
largely to its success by the unremitting attention which 
he bestowed on the editorial department. His labour in 
connection with the third edition, all the earlier portions of 
which he edited himself, bad such an effect upon bis health 
that he died in the fiftieth year of his age Dr Gleig, of 
Stirling, afterwards Bishop of Brechin, who had been a 
voluminous contributor, was offered and accepted the 
editorship after the third edition had been begun. This 
learned gentleman aided in giving that high tone to the 
“ Encyclopaedia which it afterwards maintained under 
the editorial supervision of Mr Macvey Napier and Dr 
Traill and which, judging from the first volume, it is 
likely to maintain under the editorial superintendence of 
Prof Spencer Baynes 

The services of Prof John Robison, of the Uni 
versity of Edinburgh, were secured at an early stage, 
and that gentleman ultimately became a very volu 
minous contributor to the third edition He renewed 
the article on Optics, and jointly with the editor 
produced the article on Philosophy He also con 
tnbuted the articles on Physics , Resistance, Specific 
Gravity, Tides, Telescopes and numerous others. To a 
supplement of two volumes which was ultimately added 
to the third edition Robison was also a voluminous 
contributor for this portion of the work he wrote many 
of the scientific articles, including Astronomy, Dynamics, 
Electricity , Magnetism, Thunder, Trumpet, and Watch- 
work Prof Robison undoubtedly did much to render 
the “ Encyclopaedia Bntannica" the great work which it 
hat become 

The issue of the third edition of the “ Bntannica ” waa 
completed in 1797 in eighteen volumes. Constable, at 
that time nting into fame as a great publisher, acquired 
the copynght of the supplement to that edition for the 
sum of 100 1 Before long a fourth edition was called for, 
which was pubbshed m twenty volumes and completed in 
thirteen years from the time at which the third edition 
was finished This edition was quite as successful is any 
of those which preceded it It was edited by Dr James 
Miller, and under his auspices the system of having the 
greater portion of the matter supplied by specialists 
was largely extended, and with the greatest possible ad¬ 
vantage to the work. 

After this time a new chapter m the history of the 


“Encyclopedia” begin*. Mr Constable ultimately ac¬ 
quired the copyright, and at once set to work with 
his usual enthusiasm to improve the bode, beginning 
with preparations for the issue of a “great" supple¬ 
ment, in emulation of the French-work which had been 
the literary sensation of its time. Thu supplement waa 
placed under the editorial charge of Mr Macvey Napier, 
and the aid of Dugald Stewart was obtained at a con¬ 
tributor of one of the celebrated preliminary disserta¬ 
tions, HU was on the History of Metaphysics and 
Ethical and Political Philosophy, the other dissertation 
was, if we mistake not, left unfinished by Playfair, it wa* 
upon Mathematics and Physical Science. This work waa 
completed by Sir James Mackintosh and Prof Leslie 
Constable felt, when he bad obtained' the services of an 
eminent man like Stewart, and also of Davy, that he was 
entitled to ask all the great literary and scientific meq of 
the day to aid him m hu undertaking He did so, and 
among the splendid list of contributors which he gathered 
around him were to be found the names of Arago and 
Biot 

A large sum of money in addition to the amount 
paid for the Dissertations waa expended on the 
supplement, and there U no doubt that the public 
owe to the liberality and energy of Archibald Constable 
all the best features of the great work as it now exists. 
The supplement was ultimately and properly incorpo¬ 
rated into the future editions of the work, the sixth and 
seventh editions of which were edited by Mr Macvey 
Napier It is unnecessary further to follow the literary 
fortunes of the book Archbishop Whotely and Prof, 
frorbes contributed each an additional dissertation. It 
would take up too much of our space to give a list of all 
the distinguished contributors to the seventh and fcighth 
editions of the “ Encyclopedia Bntannica,” many of 
whom were of world wide celebrity at the time when they 
wrote, and many more of whom, then comparatively 
obscure, have since become famous. 

Coming now to the ninth edition, it would not, w« 
think, be any exaggeration to say that the first volume 
contains as much matter as the three “ill furnished” 
quartos which embraced the whole contents of the 
work as originally projected From being a mere 
compilation, the “ Britannica” under previous editors 
had become a work of national importance, con¬ 
taining original treatises on science, art, and litera¬ 
ture, by famous literary and scientific men A glance 
at the first instalment of this issue warrants us in 
declaring that the work will lose nothing from having 
been entrusted to Prof Baynes. Although he pos¬ 
sesses what may be called a perfect mine of art, 
science, and philosophy in the preceding edition, it must 
not be forgotten that twenty years have elapsed since it 
began to be issued During that 1 period science and art 
have made vast strides, and history has not been standing 
still In biography there are many new names to add to 
the list of the illustrious dead, and in geography, and trade 
and manufactures, many radical changes have taken place 

The two previous editions of the work began with the 
celebrated “ Dissertations* to which allusion has already 
been made; but the present issue commences at enc£ 
if we except a brief and well-written preface, with the 
proper matter of the book in alphabetical sequence," 
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All Otoe (dictionary “Words" few now been ex- 
chided from the “ Britannic* * by Prof Bayne*, who hat 
Hart gained a great deal of ipace for the Dhutntkm of 
mote important matter Those who have an opportunity 
Of comparing the present with former editions will note 
the advantage of this plan. In the matter of biography 
great changes will doubtless be introduced! end mere 
locality will now cease to have an influence m this 
department, already, we observe that the account of Dr 
Adam, an eminent Scotchman of the olden time, has 
been compressed into a few lines, and a similar {dan will 
doubtless be adopted throughout the work—{though 
parenthetically let us ask why Aberdour on die Forth, an 
insignificant watering place, should have a place, while 
Aberdour in tbe north of Aberdeenshire, notable in early 
Scottish history, and m “the grand ok) ballad of 
Sir Patrick Spence,* be ignored?) On the other 
hand, subjects that have become important in our day 
are discussed at sufficient length, and a fair balance 
is kept up in the allocation of space. Adulteration 
may be cited as an example of what we mean. The 
article on that subject has been entrusted to Dr Letheby, 
and it very profitably occupies seven times the space 
formerly allotted to it. The article Esthetics has grown 
from a few lines into an excellent treatise, occupying no 
less than twelve pages of the new edition Prof Huxley 
has had over twenty pages allotted to his masterly 
article on Amphibia he also contributes Acttnoxoa 
Agriculture is discussed at a length suited to its im 
portance the article is divided into twenty one chap¬ 
ters, and occupies ia$ pages, and it is needless to 
say that it embraces an account of the latest dis¬ 
coveries and improvements in farming, including de¬ 
scriptions of what has been achieved by steam power 
The article on Amenta occupies forty eight pages, and 
seventeen pages betides have been devoted to a dlsqui 
aitlon on American Literature, by Prof NichoJ, of 
Glasgow, the son of the author of the “Architecture 
of the Heavens* The fact that the article Alps is 
by Mr John Ball is a guarantee of its completeness and 
accuracy , the names and heights of all the chief peaks 
of tbe different ranges and groups are given A most 
elaborate dissertation, by Prof Turner, oh Anatomy, 
occupies 109 pages of the volume, which concludes with 
that subject. There is an interesting biographical sketch 
of Agassi* Afghanistan and Africa art, of course, 
brought up to the latest date. The treadke on Algebra 
hs* been revised—re-written, indeed—by Kelland j and 
hi a recent number we alluded to Mr Wallace's careful 
paper on Acclimatisation, 

Prof Baynes has taken tbe only safe method of securing 
articles that shall embody the fullest, and highest, and 
most accurate knowledge \ vis, by obtaining the services 
4f those who have proved themselves to be it the 
summit in their particular departments To the present 
«pd to future generations, therefore, this ninth edition 
qf the "Encyclopaedia Britannic*" must be regarded as 
indicating the highest tide-mark of the science, literature, 
and art of the time, and from thispolnt of view the 
Su ccessi v e editions of the book are peculiarly interesting 
•jl (bowing tbe progress of knowledge during the periods 
'that hav* elapsed between the times of their publication 
$94 suspect that no edition will hare mpured more modi¬ 


fications to facing it abreast of the time than the present 
one; sad, as we have said, Prof Baynes has taken the 
best possible means to accomplish this purpose In what¬ 
ever other light it may be viewed, it must, when complete, 
be regarded as a magnificent collection of masterly 
treatises in every department of human learning 

This is scarcely the place, nor have we the space, to 
criticise the plan of the work For mere purposes of ready 
reference, we suspect that less gigantic works will be found 
more useful A really useful encyclopaedia, one that would 
serve the first and chief purpose of such a work—a book 
of reference that may with the utmost facility be consulted 
at any time for information concerning any topic—should 
hare its headings subdivided to tbe utmost possible limits 
This will by many be considered the weak point of tbe 
“ Bntannica,” and must be so, so long as the publishers 
insist on its being mainly 3 collection of elaborate 
treatises This objection may to some extent be ob¬ 
viated by a thoroughly exhaustive index but if an index 
is to be the chief apparatus for consulting an encydo 
piedia, then why not base the subdivision of the work on 
a logical and not on tbe alphabetical method ? 

But in view of the value of the “Bntannica” as a 
treasury of the highest science and learning of our time 
-and the publishers, we think, are justified in still 
retaining this as its chief characteristic—these objections 
may be considered as of minor importance and of 
its value from this point of view there can be no 
manner of doubt Prof Baynes has already justified the 
choice made of him as editor, and shown himself in all 
respects competent to be the leader of such a splendid 
undertaking We congratulate him on the success he 
has achieved, and wish him health and strength to carry 
on the work to its conclusion. 


BROWN’S »MANUAL OF BOTANY * 

A Manual 0/ Botany, Anatomical and Physiological, for 
the use of Students By Robert Brown, M A., Ph D, 
FL.S.FRGS (Edinburgh Blackwood, 1874.)] 

T the present time there is a manifest want of an 
English tfcxt-book au courant with the modern state 
of those branches of botanical science which have to do 
with the minute structure, morphology, and physiology 
proper of plant forms. The best that we have are often 
little more than introductions to the classificatory study 
of flowering plants. They give copious definitions and 
illustrations of the technical language which is needed in 
drawing up descriptions for the purposes of what are 
known as “ systematic works, but they have little to say 
—and that little is altogether out of date—about the 
important and various types wbjch are lumped together 
as Cryptogams. 

This state of things is obviously unsatis&ctory If the 
study of Biology proper is ever to make any progress 
amongst us, it must base its principles upon a compre¬ 
hensive study of all living forms, and draw its illustra 
dons from a wide survey of the vegetable as well as of 
tbe anilhal kingdom. If evolution is to be as fertile a 
principle in the investigation of vegetable as it has been 
in the case of animal development, it must take, in its 
own domain, u wide a scope. Lastly, if we are to turn 
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to any useful account the knowledge which u gradually 
accumulating of the part played by the aunpleat vegetable 
organisms in such phenomena as fermentation, putrefac¬ 
tion and disease, a study of these and kindred organisms 
must play a much larger part than it has hitherto done m 
the botanical instruction given in the country 

Bearing in mind considerations of this kind, the publi 
cation of a new botanical teat-book is a matter of con¬ 
siderable interest It must, however, be at once confessed 1 
that the hopes which the admirable typography and attrac 
tive extenor of Dr Brown's book at first sight excited have 
been most thoroughly dissipated by a somewhat cursory 
scrutiny of his pages 

The task which wc feel it is absolutely necessary to 
undertake, of pointing out the signal badness of this book, 
is one of the most distasteful which anyone can assign to 
himself The mere labour which is necessitated by the 
composition of some six hundred octavo pages of printed 
matter seems a son of guarantee that the work wiU be in 
some degree genuine And at first sight the plan which 
Dr Brown has adopted is one which one cannot fail to 
approve Instead of attempting, as most English manuals 
do, to treat the whole an and mystery of tbe subject in 
one volume, giving between the same boards a grammar 
of technical language, the elements of morphology, of 
taxonom), of physiology proper, of distribution both in 
time and space he has limited his subject in the present 
volume to all that concerns the higher plants alone But 
the leaven cleaves to him still, and in each chapter, 
besides the description of the structure and functions of 
each several part, we have the old and tedious lists of 
technical terms of which even systematic botanists 
trouble themselves now to use but a few 

It is however, wuh respect to the detailed execution of 
the task that Dr Brown has imposed upon himself that 
we feel obliged to speak in terms of unqualified condem 
nation A book more utterly untrustworthy has probably 
never been issued for the use of confiding and unin 
structed students and as there is a species of singular 
cruelty in placing in the hands of those who have to 
learn stores of knowledge which, to say the least, will 
prove bitterly deceitful when offered as the currency of a 
modern examination room, it is to be hoped that some 
excuse may be accepted for a degree of indignation which 
may seem unusual even a review 

We will simply give a few extracts from Dr Brown’s 
pages in order that at least our botanical readers may 
form their own opinion as to bow far what is said above 
admits of justification. 

Here, for example, is a description of the red snow 
plant ( Hamatococcus) which will be a hopeless stumbling- 
block at the very outset (p 14) — 

“ Each of these plants consists of a minute globule, 
distinct and separate, composed of a thin membrane per¬ 
fectly closed in all its parts, colourless, but containing in 
the interior a red liquid. By and by granules appear In 
this red liquid which grow and soon tear die envelope, 
aad after a time give buth to other globular vesicles 
exactly resembling the mother cells.” 

Hamatococcus u only a form of Protococcus — red, 
instead of green. Dr Brown’s account of its life -ji story 
is behind the age altogether 

On page 16 we are told of the cell-wall: “ In its eni¬ 


gma! form the membrane is this, transparent, and colour, 
less with a pearly lustre.” A pearly lustre (not that it 
exists in this case) accompanies opacity, not transparency 
Nor when we have disposed of the ceU wall In this self- 
contradictory fashion, can it be considered an altogether 
adequate treatment of protoplasm to mention it indr 
deritally amongst tht liquids contained tn alts as “a 
granular viscid substance, composed of proteine and rich 
in nitrogen, and surrounding tbe nucleus ” (p. 30 ) It is 
hardly necessary to observe that the nucleus is not inde¬ 
pendent of the protoplasm, but part of it 

The account of the nucleus itself is simply apocry¬ 
phal - 

* In the leaves of Orontiumjaponicum it [the nucleus] is 
sufficient to cause elevated markings on the epidermis, 
each subjacent cell having a well maraed nucleus. It can 
be easdy seen, especially if a bttle iodine is applied. In 
that case it takes a marked brown colour, ami shows dis 
tinctly that it is composed of irregularly round transparent 
globules, though we do not yet know whether they are 
really globules or bttle cells—sojul or empty (p 22) 


Further on (p. 23) we learn that '"alcohol decolorises 
chlorophyll by dissolving the resinous matter/ —the fact 
being that alcohol dissolves the chlorophyll itself from the 
protoplasmic granules which it colours. Onp 25 we have 
the astounding suggestion that chlorophyll it derived from 
the nucleus in a manner analogous to that in which 
starch is ” 

On p 50 we learn that “ vessels by their union form 
vascular bundles often called fibres —a statement erro¬ 
neous from beginning to end In the account of the 
structure of the stem of ferns (p. 99) the masses of sderen 
chyma are confounded with the fibro-vascular bundles 
The account of the stem of Lycopodtacsa conveys no real 
information at all 

The sweet galingale (Acorns Calamus) it called (p 103) 
Calamus aromaticus—Calamus being a genus of Balms 
As further instances of slovenliness which could hardly 
be exceeded — 


This point [o’ the growing point of the root] Is called 
the spongeole or spongelet, from a mistaken idea of us 
absorbent function. It was at one time commonly 
that this [u the growing point] was the growing and 
absorbing point of the root" (p. 133) 


A Euphorbia is given ns tn example of Cachet* 
(p. 146) The,whole, plant of Lemna is alluded to as 
representing a leaf (p. 147) 

“ In Broussonetta papyri/era, out of the pith of which 
paper is made, and out of tbe liber of which the Poly- 
nsaisns weave their cloth, Duchartre notices the extreme 
diversity of the leaves” (p 173) These irrelevant state- 
menu would be accurate were not the paper Hf from 
the bark and not the pith, and were not Tappa cloth 4 
“felt ” made by beating, and not a woven material at ail, 

Even the tedious lists of technical terms are not mote 
accurate. The surface of tbe leaf, we an told (p. 20s), 
may be ' plan,” to which planum is given as the equiva¬ 
lent , lower down vshuthum is given as the equivalent 
of villose. 

It is sad to c onte m pl a t e the fate of an unhappy examine e 
who should ventufe, trusting in Dr Brown, to say it his 
been shown (p. 409) "Uutt in many plants the poil«& 
tube* found at the micronic at the time of impegaa&ra 
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really originated there, and were not derived from the 
p niton ” 

Equally deplorable would be the mult of affirming with 
Dr. Brown (p 230) that “ Turnip leaves contain 3 to 10 
per cent [of silica], oat u to 58 per cent (especially In 
the stem), lettuce 20 per cent, oak leaves 31 per cent, 
and beech leaves 26 per cent” 

It is unjust to the memory of Grew to assert that he 
ever disputed the discovery of the sexuality of flowering 
plants with Millington Anyone who will refer to Crew’s 
** Anatomy of Plants," p. 171, will see that he does perfect 
justice to Millington 

We had noted down a number of other passages equally 
open to criticism, but it is sincerely to be hoped in the 
interests of real botanical study that the specimens of this 
book which have been given will have some deterrent 
effect upon its possible readers. It is in vain that the 
author assures us that her has perused, for the purpose of 
his book, no less than 1,200 papers in almost every Euro¬ 
pean language A tithe of this literature properly selected 
and properly digested would have produced a manual of 
some value, instead of a mere chaotic dust-heap of all 
kinds of views belonging to all lands of authors, as if 
scientific literature were in a way canonical, and the date 
of an author's views made no sort of difference, a common 
authenticity—like inspiration—embracing them alL 

The blunders in the names of plants all through the book 
are quite as remarkable as the ’statements about their 
structure. Ckamceopartnus (p. 101) is something more 
than a misprint for Chamtrcypctrtssus, and it is astonish¬ 
ing to read about the “ Brownonuin ” movements m a 
book whose author bears the honoured name of Robert 
Brown. 


OUR BOOK SHELF 

Teltera&h and Tun el By Colonel Sir h J Goldsmid, 

C B K.C S I, &c (London Macmillan and Co , 

1874) 

DURING the time of the late Bengal famine we were 
familiarised with seeing in the morning papers tele 
grams that had been despatched from Calcutta on the 
previous evening Ten years ago telegraphic commum 
cation with India was but just completed viA Constanti¬ 
nople, the Persian Gulf; and Karachi but it was some 
vaars after that before rapid through communication was 
arranged. The delays occurred mostly between Persia 
andEngland,and much organisation of European lines 
WM needed before it was possible to converse with 
Teheran as the Shah did on his arrival at Buckingham 
Palace. 

These who are interested m the subject of telegraphic 
with our Indian Empire (and who is not r) 
will find much information in Sir F J Goldstnid’s “ Tele¬ 
graph and Travel.* He give* an account of the origin 
anddevdopment of the satemes, the troublesome diplo 
matic delays, and the physical difficulties that had to be 
overcome, as well as the arrangements that had to be 
made in some districts to protect the overland lines from 
destruction by wandering tribes An officer of experience 
amon g Turks of Europe and Asia expressed hiS opinion 
at the outset that every convention with the Arabs in the 
interest of telegraph companies would be uncertain of 
execution, and that all wire within reach would be torn 
down from the poles to make heel-ropes for their horses. 
Iftstftftcei of wilful damage unhappily were found by 
experience to be not rare, so that m wtne districts 


mountcdfcuajrds were needed along wide tracts, adding, 
of course, considerably to the working cost of the lines. 

The first part of the book the author feels is likely to be 
“found painfully practical and matter of fact, over 
burdened with official details and wanting in the rest 
which keeps the eye willingly open and the hand steady 
to the book," and he pleads in excuse “ the necessarily 
monotonous character of the subject.” The accomplish 
meat of such a communication between the two countries, 
however, is so momentously important an event, that the 
history of its progress is of interest, however it is told 
SirF J Goldsmid’s arrangement of his materials certainly 
docs make it rather difficult to follow the thread of the 
history, but then it is enlivened with many interesting 
little sketches, descriptions of Persian diplomatists, their 
manner of conducting business, and so forth. 

The first part of the book is illustrated with two maps 
which indicate the route of the different telegraphic lines 
between England and India, the dates being affixed to 
the different sections Sir F J Goldsmid writes from 
his own experiences and from blue books, and gives a 
mass of information which could not well be compiled by 
i anyone not practically acquainted with the work. 


LETTERS TO THE EDITOR 
[ The Editor does not hold himself responsiblefor opinions expressed 
by his correspondents Nattier can he undertake to telut n, 
or to correspond with the uliters cf rented manusettpts 
No notice is taken oj anonymous communications ] 

Sir J Hertchel on the Endowment of Research 
Tlix following extract from a letter from bir John Ilerschcl 
bears 10 directly on the disunction between the needs of theoretical 
and practical science minted on in your recent leading article 
(vol xL p.301), that I need offer no apology for communicating it 
Aa the present value of the opinions which it expresses is in 
tnnsic, it is unnecessary to particularise the circumstances under 
which the letter was written more than thuty years ago. But I 
may remark that It it supported by mruy passages in other letters 
in which the distinction in question, and that between research 
which can and research which cannot he readily effected by 
private means, is dwelt on (with all the scrupulous care of ono 
than whom no responsible guardian of the public purse was ever 
more opposed to dependence on Mate aid as a pr ncipir), in a 
sense emphatically favourable to the demands of science for help* 
in certain clearly indicated directions, I am sorry that I have 
not the papers at hand to quote from, but one itnuncc 11 
particular occurs to SM, in which the extending and perfecting ol 
various Physic*! Tables in x thoroughly satisfactory manner it 
declared to be altogether outside of the field of work of the 
individual investigator, and to be labour to be pud for by the 
community J II 

BinmU, Feb, 22 

“ Thou is s metric which possibly it to*f be deetred 
presumptuous la to make, relative to the general subject of 
scientific expUsiitSft touched en [in your letter], but which I 
trust may be psrfrmed, as t have reason to believe my Impres¬ 
sions on the subject are those of the whole body of British men 
of science, with hardly an exception. Large as the sum 
expended on objects officially classed as ' scientific ’ may appear 
It would not, I think, be considered as excessive if devoted 
to th* prosecution of scientific objects in the highest and strictest 
sense of that word. I mean such as would be recommended for 
! prosecution by men of science the most eminent, each in his 
several department, and responsible for their recommendations 
I to the opinion of the public and of the scientific world Under 
such objects I should certainly not include hydrographical, 
industrial, or military surveys, experiment! merely technical, oj 
many Other objects, which, however indisputably necessary sad 
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requiring (or their due execution scientific end refined processes 
and the superintendence of scientific men of high qualifications, 
are yet, properly speaking, rattier applications of scientific news 
and acquired skill to particular objects of national importance, 
than undertakings of research having in view as their primary 
object the advancement of science itself It is true, that as 
practice makes perfect, science decs pun by such applications, 
and that by going somewhat out of the way m their ex ecu* 
tion, and seizing opportunities, most valuable theoretical results 
and data are occasionally elicited at an additional cost incom¬ 
parably less than would be Incurred by instituting operations for 
the purpose at tndto Hut when I consider the pregnant nature 
of scientific truth, and how upon occasion of every well grounded 
accession to, or extension of, theoretical knowledge, a new 
pnuluehns arisen founded thereon, and old methods have been 
abandoned as i ncffi tent and uncconemual in companion, I 
should fed prepared to advocate or defend a very large and 
liberal devotion indeed of the public means to setting on foot 
undertakings, and maintaining establishments, in which the in 
vestigation of physical laws and data should be the avowed and 
primary object, and practical application the secondary, inci¬ 
dental, and collateral one 

“ rhis, however has hitherto been the fortunate lot of Astro 
nomy only And the result has been, ntl only the establishment 
of a complete theoiy— n t ouh the perfection of nautical tables 
and ol servation—but an universal impulse given to every other 
branch of exact inquiry—a higher standard erected everywhere, 
a preemon in every determination rendered practicable wli ch 
woul l have never before been dreamed of as attainable without 
the requirements of Astronomy Is it hoping too much that the 
day may not be far distant when Phyucal Science in all its 
exaeter branches shall participate in these advantages, and when 
the establishment of 1 Physical Observatories ’ in our own and 
distant lands shall give that impulse to many other sciences (as 
f >r example Magnetism, Meteorology, &c) of whieh they stand 
so much in need ? “J F W H 1 

Trade Winda 

MaURY, in his “Phjsical Geography of the Sea, maintains 
that the surface trade wind of the northern hemisphere becomes 
the upper counter current o r the s ,uth, and met ret id. That the 
trade wind* in fact, cross each other so — 


the red dust which often falls at sea near the West Coast of 
Africa and in South Europe Did Ehienberg simply identify 
certain Sooth American forms m the dust, or did he identify the 
dust os South American on account of the presence of these 
formsT If the former, the argument goes tor little, South 
American form* may be found in Africa also If the latter, then 
a new difficult arises Every microscopist knows the cunoua 
diversity of infusorial forms in all climates at all similar It 
would be the height of presumption even to question the con¬ 
clusions of Threnberg in microscopy and yet to be able to Iden¬ 
tify infusorial forms in such a way as to say that dust con t ai nin g 
them comes from such and such .a locality is certainly very 
wonderful 

Maury, from some of his remarks, does not seem to be lolly 
alive to the utter inconsistency of his theory with what we know 
of the laws of fiend motion That two broad flat rapid currents 


cross through each other in alternate strips, or curdles, as Maury 
calls them, is scarcely within the bounds of physical possibility 
On the other hand, Maury s opinions are certainly entitled to 
consideration, and this is one which he found with so much 
deliberation, and entertained so firmly, that I should gladly learn 
what competent physicists of tbe'present day think of it 
tiraefi Kernel College, Nov 13 F Guthrie 


The'Arctic Expedition 

The absence of sunlight during the Arctic winter is said to 
have an injurious effect on the health of both men and dogs, 
yet it does not appear that the best substitute for solar light has 
ever been employed for illuminating purposes dnnng the dark 
season It occurs to me that the occasional use of the electric 
light would be bkely to mitigate the evils due to the absence of 
solar radiation, and the constant use of oil lamps If Grammes 
electro magnetic apparatus could be conveniently used on board 
ship it would appear to offer the additional advantage of giving 
employment to the men at a tune when it is difficult to find 
occupation for them 

Dublin, Feh. 23 R. J Moss 


Hernpath a Balance 

Can any of your readers inform me whether Herapath com¬ 
pleted his balance, in which he suspended the beam from a 
magnet, also whether the idea was taken up by balance makers ? 
He gives an account of this form of balance in a paper dated 
18a 1 £ W P. 
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instead of meeting and turning lock over themselves so— 


Subsequent writers on physical geography have repeated thu 
statement without apparently reflecting on its extreme unpro 

Maury ■ argument* for this strange theory are portly connected 
with the hygrometnc state of certain of these currents, partly 
with terrestrial magnetism and partly with the nature of the air- 
dust It would take up too much of your space to discuss these 
points fully The arguments founded on terrestrial magnet am 
are, however, purely hypothetical and very tanciful Those on 
the hygrometnc state of the currents are not very convincing 
It is, however, to the latter of Maury’s arguments I wish to 
draw your readers' attention Maury seems to believe in this 
almost Incredible direction of the air currents because Ehren* 
berg identified ceitura South American infusorial forms m 


The Binary Star j*> Boons—Dr W Doberck, of 
Col Coopers Observatory, Markree Castle, Sligo, has 
communicated to the Royal Irish Academy, and also 
published m Art Noth No 2026, an orbit of thu b inar y 
founded upon a very complete discussion of the measuref 
from 1782 when the duplicity was detected by SirW. 
Herschel, to 1873 The resulting period of revolution u 
290 years, and the true pen astron passage u found to 
have occurred about 18635 Dr Doberck does not 
append an ephemens of angles and distances according 
to nis orbit, but we supply them for the next eighteen 
months for comparison with any measures that may be 
made in the interval — 


187525 Angle 144° 79 Distance o'632 
7 | 75 » 143 83 „ o 634 

7625 „ 140 89 „ o 637 

76 75 ,, 138 96 „ o 640 

Fai b’s new Variable in Orion —The star to which 
reference was made m Nature last week, appears to be 
the preceding component of the double star 2 747, or that 
which was the smaller star during Struve’s measures 
1825 36 Herr FaJb has given some particular* relating 
to this object m No 2,026 of the Astronomucke Nock, 
nekton, but we suspect he has inadvertently reversed the 
order m which the magnitudes of the Dorpat Catalogue 
should be assigned Struve’s mean is 

183359 Angle 223°o6 Distance 35*85 
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whence the smaller star was in the south preceding quad¬ 
rant In addition to the authorities for magnitude quoted 
by Herr Falb.it maybe mentioned that both components 
are found m the last Greenwich Catalogue (1864), the 
preceding star is there called 8 mag, and the following 
one 7 If we transform the differences of R.A. and 
NPD in this catalogue into angle and distance, there 
results for about 

1866*95 Angie 224° 5 Distance 36' 4 
agreeing as closely with Struve's measures as could be 
expected The principal or following component of 
S 747 is Bradley 801, and its position tor the beginning 
of the present year ts in R.A 5b 28m 54s 4, and N r D 
96° S' 39". it is 8' distant from * Ononis, on an angle of 

aaj. 

The Variable Star R Hydr ip —Observations of this 
star in southern latitudes are much needed for affording a 
better insight into the law of variation than we yet possess. 
That the period has greatly diminished since the time of 
Ma«Wl IS beyond doubt. Schonfcld makes it about 500 
days for the year 1708,487 days for 1785, and 437 days 
for 1870. It was pointed out by Arg*Und«r that good 
comparison stars are too low for favourable observation 
in central European latitudes. According to the formula 
involving E* and E ( , given in SchonfekPs last catalogue, 
a maximum would occur on the 25th of February, ana 
tW folio wing one falls 1876, May 10. The minimum, 
which by Schmidt’s observations occurs 200 days before 
the maximum, will not be pbscrvable in the present year 
At greatest brightness the star is found to vary from 40 
tofS Its position for 1875 is in R.A. 13b asm 53s, 
gad NPD in’38 a 

WiNNECgg’s Comet —This body is now beyond reach' 
end it i» probable that the observations which have been 
secured will be few in number It is nevertheless evident 
that the dements are very web determined, a very small 
acceleration which is also indicated in previous rovolu 
tfons being sufficient to produce an exact agreement 
between Prof Oppolzer’s calculations and the result of 
the first Marseilles observation Reference was lately 
made to the Vienna astronomer’s suspicion of Identity of 
this comet with ona of the imperfectly observed comets 
of ilodMhat which WM discovered by Pons on Feb, 6th 
and semi again on the 9th On examining the matter 
■ore Closely there appears to be strong reasons to doubt 
1j|U inferen c e , upon which we may eater in a future 

The Zodiacal Light—A nother conspicuousexhihi- 
tfem of time ffee apme n oa was observable in the neifhbew- 
beed ofLcmdon «n the evening of t ebruary 25 The sky 
WM very vaporous, and the smallerjMts usually visible 
without a telescope were not discHBW, but sooq v after 
8 pm the light was quite a marked object in the heavens* 
it did not present the lemon tinge which is commonly the 
case when the sky is clear, but rather resembled the light 
of the MUky Way, except that it was of much greater 
intensity It could not be traced that evening beyond the 
constellation Musca. 

New Minor Planei — Le Vemer*s Bulletin of Feb 
27 announces the discovery of a new member of the minor 
planet group by Herr Pahsa at the Observatory of Pola 
pn the 23rd Its position at 8h. 42m local time was in 
R A oh. 57m 56s., N P D 76° 14' The planet is of the 
twelfth magnitude 


SCIENCE AT THE NEIV PARIS OPERA 
'T'HE New Pans Opera has excited a great deal of 
* attention among all classes, both on the Continent 
and in England Every effort has been made to make 
the budding perfect m all respects, and to carry out its 
construction in harmony with the latest* scientific princi¬ 


ples. Some recent numbers of 1m. Nature contain a 
series of articles by M G Tissandicr on the new 
building, to show in what manner the principles of 
science have been made to conduce to the welfare and 
comfort of art A few of the points m these ai tides we 
shall bring befoie our readers, as also some of the 
illustrations, which have been obligingly lent us by 
the proprietors of our sister journal M Tissandier 
deals first with the subject of Watming and Ventilation 

It is not astonishing that the ventilation of theatres 
has been effected in a very incomplete fashion, when 
wc consider the difficulties which stand m the way of 
a complete solution “ A theatre is composed not of a 
single compartment, like every other place of assembly, 
but of three vast contiguous compartments the hall (or 
auditorium), the corridors, and the stage, all which, at 
certain times are separated, at others connected by vast 
openings To this first difficulty must be added the action 
of the lustre, which causes a strong current of sonorous 
waves towards the ceiling, greatly to the detriment of the 
acoustics and to the equality of temperature m the various 
parts pf the auditorium The position of the spec 
txtprs in tiers rising one above the other along the 
walls, and not horizontally, adds a new obstacle to the 
efficacious renewal of the air Moreover, the conditions 
of the problem are constancy changing Thus, before 
the entrance of the public the heating may have taken 
place downwards and by the ordinary means j but. once 
the public have been admitted and the curtain raised, a 
considerable mass of air, that of the stage, is put into 
communication with the body of the theatre Between 
the acts this communication ceases, but,on the other hand, 
there are from 1,000 to 1,500 persons, lust so many living 
stoves, and some hundred# of gas-jets, which heat and 
gradually vitiate the atmosphere Hence a change must 
be introduced in the ventilation, still another change 
when the curtain is raised , and all this to be modified 
according to the season."* 

At the commencement of the present century the 
MaiquU de ChavanDes devi#ed a system, which was tried 
at Covent Garden Theatre, and which contained the prin¬ 
ciple of all the methods since invented 

The heating of the stage was effected by steam 
cylinder#! shown at M, m Hg 1 Ventilation took place at 
N above The auditorium was heated by the huge stove 
B, which by Cylindrical pipes sends warm air under the 
flooring of the boxes ana into the staircases At R the 
vitiated air of the boxes met, drawn Off by the openings 
AAA. The vitiated afe of the body the theatre drawn 
upward* by the metre, reached 0, eftw having traversed 
the openings P P 

In 1828 a commission, composed of Bcrard, Cadet dc 
Cassicourt, Marc, and d’Arcet, was entrusted m Trance 
with an investigation into the principles of the ventilation 
of theatres Fig 2 represents the arrangement devised 
by d’Arcet, who took advantage of the lustre to convey 
outside the air vitiated by the combustion and by the 
breath of the audience Tne worm air » introduced into 
the corridors by the openings C C C, it enters the 
auditorium bypassing under the flooring of the boxes, 
in the direction of the arrows. The exit of the air takes 
place at U, it may be regulated above the lustre by 
means of the movable traps at T It is also accomplished 
at V, by passages which are united in the central 
chimney 

These systems had serious drawbacks An attempt at 
improvement was made in 1861, during the construction 
of the new theatres m the Place du Chitelet Toi the 
purpose of investigating the question a commission was 
nominated, presided over by M Dumas, Perpetual Secre¬ 
tary of the Academy of Sciences, and having for reporter 
General Morin, Director of the Conservatoire dcs Arts 
et M dtlers. After many experiments and many contra 

* "Trait#pratiquedu chaufibge at dela vcnUlaUw. byV Cb Joly 
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dictory advice*, they fixed on the arrangement* advocated The water and air heated by the atovea are distributed 
since i860 by M Trdlat* The system was found, how by brass pipes, the heating; surface of which is about 
ever, to be ineffective 2,250 square metres, their length nearly five kilometres. 

The question was in this state when M C Gamier Those filled with hot water are contained in groove* 
was called upon to construct the new theatre, which at in the masonry, Ac air coming from without circa 
present justly attracts the attention of all late* around their surface, is heated, and escapes by 650 

The arrangements adopted in the New Opera, without orifices, 
being exactly new. are remarkably improved, if the For the auditorium and its approaches recourse has 
principles upon which they are founded are almost the been had to water stoves, which give a very considerable 
same as those referred to above, an effort has been made renewal of air “ The apparatus to the number of ten," 
to apply them under the conditions best calulated to says M Nuitter, “are supplied by twelve furnaces, 
ensure a favourable result whose power represents a steam engine of 120-horse 

Of fourteen large stoves fixed m the underground part power It was necessary to employ apparatus of this 
of the building, some, by means of hot water, heat the power, for as they are only used in the days of perform 
administrative department, the stage, and the rooms of ance, they are not kept constantly lighted, and they must 
the artistes others, by hot air, the auditorium, the green rapidly raise the temperature of spaces whose capacity is 
rooms, and the staircases. The daily consumption of not less than 90.000 metres. They must, moreover, pro- 
these fires has been estimated at 10,000 kilogrammes of vide in the auditorium for a renewal of air which may 
coal—nearly ten tons reach 80,000 cubic metres per hour thus we must reckon 


Fig x —Ventilation of a Ihcturt (chavanneft sy^tm). 


Fig. «.—Tb« Syttem of d Artec 


the warm air heaters at from 600 to 700 square metres, 
and the hot water ones at from 1,300 to 1,300 square 
metres. 

Ventilanon is effected by means of supplies of air, the 
openings for which measure from twenty four to thirty 
square metres. The cupola of the auditorium is pierced 
by bulls -eyes, and is also supplied with openings arranged 
above the lateral galleries. Fig 3 shows the cupola seen 
from above it shows the vast conduits which carry off the 
internal air by means of the draught of the lustre. The 
supplies of air are regulated by thirty four registers, Urge 
valves of tf metres long and J metre high, placed around 
the cuppla. A large sheet-iron chimney, eight metres & 
diameter, surmounts the ventilating erection, and leads to 
the lantern which surmounts the cupola. 

Thanks to these excellent arrangements, thanks also 
to the Urge proportions of the corndors, there is reasen 
* la Tfcno* «t f Ardutocw." 


to hope that in the new Opera aeration will be accom 
pushed under satisfactory conditions, and that in this 
new building the constructors will have approached as 
nearly as possible to that solution of a problem whose 
difficulties have been pointed out above 
The lighting of the New Opera has been accomplished 
with considerable ingenuity The whole of the gas-pipes 
represent a length of twenty-five kilometres, on widen are 
adjusted 71 a cocks. The dangers attendant on the ordi¬ 
nary method of lighting a stage by naked footlights are 
well known The footlights of the New Open are formed 
of gas jets with reversed flames, each flame being com¬ 
pletely enclosed, so that only the light escapes, the heat 
befog conveyed outside. Each jet Is so constructed that 
if the glass which encloses it is broken, the flame becomes 
extinguished by an automatic arrangement In Fig. 4, K 
11 the conducting tube of the gas. ft {flighted byniisfog 
it at D, above its vertical glut When it is upon 
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its glass the flame is drawn downwards by a powerful 
current of air which circulates u a lower pipe to which 



Fro, 3— VcuUMUng Appa»tut of ihe Naw Opera (From M Nutter > work ) 

the tube D is fitted. Owing to the draught the burner 
does not become heated, and the hand may be placed 
upon it without being burnt, the robe of a 
dancer may without danger brush it, since 
the flame is produced m an enclosed space. 
If the glass A is accidentally broken, 
the burner L, mounted on a pivot, is 
lowered at C, and by this movement sets 
in motion a small valve, which shuts off 
the gas, and the light is thus put out. 
The jets of the footlights arc arranged in 
scries of twelve and number in all 120. 
These 120 lights may be raised to the 
height of the stage, or lowered underneath 
the prompter's hole, below the flooring of 
the front stage, by a mechanism which 
draws them all together, and which two 
men can easily move 
By a very ingenious arrangement all 
the lights m the theatre can be lowered 
suddenly so as to produce a night-effect, 
_ _ , without the least danger of any of them 

being extinguished 

and la tUfoothchu One of the most important applica 
ofSs NawOpen t ions 0 f science in the New Opera is 
the use made of electricity, which we shall describe in 
another article. 

{To be continued) 



ENGLISH GOVERNMENT ECLIPSE EXPE¬ 
DITION, 1875 

Instructions to Observers.* 

I .—Spcctrotcopic Observations—Objects to be attained. 
The objects to be attained are mainly the deter 

-, so far as may be possible, of the chemical 

o of the chromosphere and of the coronal atmo- 
• Drawn up by tha EcUpae CoaualttM of tie Rby*l Soeiaty 


sphere, of the height to which the various vapours ex 
tend from the photosphere, and of the order in which they 
thin out It is anticipated that the chromosphere, at 
all events, may be very rich in ultra violet rays The 
solar spectrum has already been photographically com 
pared with metallic vapours from G some distance out 
wards. The operations, therefore, wtll be mainly photo¬ 
graphic, glass being employed as little as possible to 
produce the necessary dispersion, and replaced by quart; 
The attack is twofold, spectroscopes being used in con 
junction with telescopes for obtaining line spectra, and 
prismatic cameras being employed for the purpose of 
obtaining images of the chromosphere and coronal atmo¬ 
sphere built up by the rays emitted by its various consti 
tuents. The prismatic camera will probably give the 
best results uuth regard to the height and order of 
the various layers, while the general nature of the spec 
trum beyond H, t e whether it is continuous, channel 
spaced, or lined, will be best determined by the ordinary 
spectroscopes 

Adjustment of Spectroscopes 
Take out camera, and determine focal point for blue 
rays by receiving image of sun on ground glass, and by 
using solution ot sulphate of copper in ammonia in front 
of object glass. (The strength of solution to be deter 
mined beforehand such that no bght less refrangible than 
G should pass at all, and that the centre of gravity of 
•pectfum is H, or outside it) 

To determine focus of collimator, reinsert camera and 
move sliding portion of collimator attached to sht plate 
till the lines of the spectrum at or outside H arc clearly 
defined 

All pnsms to be set for minimum deviation of H 
To find proper distance of sht plate from telescope, 
thibw image of sun on, so as to cover half the slit, and 
adjust the spectroscope to such a distance that the boundary 
of the spectrum of the photosphere at H is perfectly hard 
Photographs should be employed for ascertaining the 
focus, the slits to be clean, and adjusted so that at 
least three lines be seen between the two H s. No photo¬ 
graph need be examined which will not bear a mag 
nifying power of ten times It must be remembered that 
a difference of 1 1000th of an inch is of importance tn 
fwch adjustments. The best definition with the dispersion 
employed will be attained when the line in the middle 
between the H lines is seen double 
The hardness of the sun s limb to be determined photo 
graphically in the same manner 
If power to incline the plate is obtained, the part of the 
plate to receive the more refrangible rays will, of course, 
be nearer to objective of camera, as m the case of all non 
achromatic lenses. The angle to be determined by ex 
penment. The spectrum should fall on the plate so that 
G falls close to one edge, the central and other portions 
of the plate being reserved for the more refrangible end of 
the spectrum. 

Care must be taken that the axes of the collimator and 
of the telescope be coincident 

Adjustment of Prtsmatu Camera 
This instrument Is to be adjusted like an ordinary 
spectroscope by means of collimator placed in front of its 
prism. By application of external collimator, the prism 
is to be set to minimum deviation of H the hydrogen 
line near G falling near one edge of the plate. 

Before this instrument is put on the telescope, the prism 
thus adjusted should be taken off and perfect parallelism 
of the tubes obtained by observing the images of the sun 
or star 

The subsequent inclination of the two axes will be 
determined by taking photographs of spectrum with or 
without a collimator, so that nag corona near G will be 
the least refrangible portion of spectrum on plate, while 
the sun falls on the steel plate of the telescope to which 
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the prismatic camera is attached. Care should be taken 
tbit the least refrangible part of the nng corona should 
be recorded The axis of the camera should rut the 
axis of the declination axis. 

Observation* to bt made wtth TeUspecU oiropis 
Before and after totality the cusps should be continually 
thrown on the slit and the spectrum photographed , long 
exposures should be at fimt employed At least one 
spectrum of the sun should be obtained before totality, 
with the ordinary position of the plate, in order to indicate 
the parts of the plate on which the various parts of the 
spectrum falls with the angle of deviation and the orienta¬ 
tion adopted 

In all instruments just previous to totality, the vanishing 
portion of sun is to be used to obtain a scale on the plate 
on which the attempt will be made to obtain the spectrum 
of Young’s stratum, and the other phenomena at the 
beginning of totality 

For this purpose one of the end window s will be opened, 
and all the others closed in the first in stance, the open 
part of the sht being arranged radially over that portion 
of the suns light which will be the last to disappear 
Immediately before totality all the windows are to be 
opened without deranging the instrument 

The time for which the plates are to be exposed after the 
commencement of totality will be subsequently referred to 
For observation at end of totality all windows 
except one at the end of sht to be opened The part of 
the sun which will first reappear should lie on the slit 
just outside the closed shutter (the motion of the moon 
being taken into account), so that the phenomena at 
moment of reappearance may be photographed Imme 
diately after reappearance the previously opened shutters 
should be closed, and the previously closed shutter should 
be opened to obtain the solir spectrum as a scale Care 
should be taken not to confound the brighter parts of the 
chromosphere, at reappearance, with the sun itself 

Observations with the Prismatic Camera. 

A trial photograph can be made when I 100th part of 
sun’s diameter is still visible The results of development 
of the spectrum of the two cusps should determine the 
time of exposure before totality , as many photographs 
should be obtained is possible before totally, being rapidly 
multiplied just before disappearance The number of 
plites to be taken during totality to be subsequently 
referred to The number of plates to be obtained after 
totality will depend on results of development before 
totality 

2 Observations on the Polarisation of the Corona 
The primary object of these observations was to furnish 
evidence on the question whetherthe corona was a true solar 
phenomenon, or in some way due to a glare in the terres¬ 
trial atmosphere In the former case the position of the 
plane of polarisation (if the light were polarised at all) 
would have reference to the sun’s centre, and would be 
parallel or perpendicular to a line joining the centre to 
the point observed In other words, the polarisation would 
be radial In the latter case it would have reference to 
the general direction of the observers’ view, ut it would 
be uniform over the whole area of the corona. 

Former observations appear to show that the total light 
from the corona is partly polarised , and that the polari¬ 
sation is in part radial, ana in part unidirectional In ad¬ 
dition to this, sp'-ctroscopic observations have connected 
the corona with the run But, although the main question 
may consequently be considered as already settled, the 
polarucoplc observations have been found so delicate as 
to justify their repetition The details of polarisation, if 
sufficiently wdl defined, may tell os something of the 
conditioh of the matter emitting coronal light, and if to 
former eye observations photographic pictures be added, 
our Information may be extended to regions further from 



the sun’s surface than any of which we have at present 
cognisance 

If a Nicol’s pnsm be placed in the tube of a telescope 
of long focus (tern which the convergence of the rays 
from the object-glass Is not sp great 
affect the analysing power of tb* Nicol), a 
the Wed so M to cut off the asrt of the Up 

The part of the light polarised radially w 
an analyser, appear as a complete ring of lq 

far as it *- -- - lU “ - - 

with th 

halves, l>_ r __ 

sat Ion rpinejde* with that due to the ) 
down to the intensity of the uopolr* 
points situated V* from the former. 

In other positions of the Nicol the SiW Otoh en c 
polarisation will be less and less suppressed , and at a 
position 90° from its first, it will retain its full relative 
intensity, 

A quirts or a biquartz might, of course, be used, but 
with feeble light the eye is better able to distinguish 
between differences of intensity than between diftwooces 
of colour 

To UBe the instrument sent out On the day before the 
eclipse, take out the eye end containing the Nicol and 
camera and turn the Nicol, till the bottom of the camera 
being horizontal, the light refleettd at the polarising 
ingle, from a polished mahogany surface is cut off 

1 he first photograph should be taken with the ujstru 
ment so adjusted and the camera and Nicol must be m 
scried in the telescope so that the top and bottom of the 
plate ire honzont il when the telcseopc is directed to the 


The first photograph to be exposed f >r 25 seconds 

Between each photograph the camera and Nicol to be 
rotated through 30° in the direction of the hands of a 
watch 

It is desirable that some of the exposures should be 
long, as by this means the extent of the corona can be 
best determined 

If the development shows that it may be attempted 
with advantage, one or two photographs may be taken 
with ver> short exposures 

I he adjustment of this instrument to the blue rays 
must be most carefully determined beforehand, as the 
object glass is not corrected ior them 


General Remarks 
Plates during Totality 

The number will depend upon experiments to be made 
on the rapidity of drying and decrease of sensibility If 
it is found that plates may be exposed during the whole 
of totality some plates at least should be exposed for the 
whole «f that time In prismatic camera, one may be ex¬ 
posed for one minute to begin with Whether the next 
plate should be exposed during two or three minutes to 
depend on results of development 
Width of SUL 

Arrangements should be made for readily securing the 
opening of slit which gives the best testing effect referred 
to before, and a wide opening which allows at least one 
line being seen between the H’s, can be readily distin¬ 
guished This latter opening should be used in all obser¬ 
vations during totality For scale determinations the first 
position of slit should be employed In some instruments 
a much wider slit may be used than in others Experi¬ 
ments should be made on this point 


Precautions to be attorned to tn preliminary experiments 1 , 
1 All apertures to be reduced. The sht should not 
be exposed longer than necessary to the heating power’ 
of the son. 
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a. Object glams and mirror* not to be unscrewed 
from their case* Ull telescopes are perfectly mounted 
Precautions to be attended to half an hour before Totality 

1 If an aperture has been reduced for preliminary 
experiments, take care that full apertures are restored 

2. In case any telescopes are used for eye observations, 
reminder should be given to take off dark glasses before 
totality 

3. Wind up all docks. 

4. Let all strangers withdraw 

5 Light lamps 

Arrangement of Tholographic Plates. 

As the plates are smaller than was intended, the 
spectrum must be thrown along the length of the plate, 
and if possible, in the prismatic cameras, from comer to 
comer 

A shelf should be prepared over the developing table 
with places marked 1, a, 3, &c. The backs used in any 
one instrument should be labelled in large letters on both 
sides, and a similar labd should distinguish each shelf 
The plates will then arrange themselves into senes, and 
can be numbered afterwards. Care must be taken to have 
lamps in the dark room 

The Time Telhr 

One person should be detailed at each station to tell 
the time. 

The chief observer at each station will give the signal 
for commencement for totabty, which being done, the time 
assistant will call out the number of seconds of ealeu 
lated duration at the locality If, for instance, the totality 
is four minutes, he will say “You have 240 seconds/’and go 
on calling out every ten seconds the number of seconds 
still left for work A clever man can do this In a very 
encouraging way The time counter should take care 
not to distract himself by losing sight of the face of the 
watch or chronometer, and it is to be impressed upon him 
that much of the success of the observations will depend 
on his undivided attention, as his statement of time will 
be an order to the observers to do certain work. 

Rehearsals 

There must be at least two complete rehearsali of the 
whole attack on two previous days at the time of the 
eebpse, and the final written instructions to each observer 
given by the chief of the party will mainly depend on the 
experience of these rehearsals, which must be of a very 
serious character It must be recollected that the speed 
and skill in collodionising and developing can only be thus 
determined. 

The going of the docks and counterpoising of telescopes 
in the particular position in which they will be employed 
near the time of totality must be examined with the greatest 
can, and the best regulation of the dock for this position 
should be adhered to. In these rehearsals all apertures 
must be reduced. 

The dock weights must also be examined, and increased 
if nfecessary to produce an uniform motion of tin, telescope 
Silenct . 

Silence must only be broken by the timekeeper Die 
rehearsals should be utilised for asking any questions 
touching any part of the duties of each observer during 
the observations, and each observer should have his 
programme of work nailed up where it can be easily 
seen. 

In order to prevent noise and interruptions, none but 
the observers and trained assistants should be allowed to 
be within fifty yards of the observatories, for an hour 
before and an hour after totality 

Programme <tf Work 

The Programme of Work may conveniently stated 
in the time called out by the time observers In which 


case “200 seconds more” and so on, will become an 
instruction to one of the observers to do a particular piece 
of work. 

Notes on thi Phenomena Obserud 
Anything an obsencr Ins to record should be done 
immediately after totality or the last observation after 
totality 

Trust nothing to memory a note made the next dav 
will be comparatively valueless 

Multiplication of Risutts 

As soon as convenient after the eclipse befoic 
leaving the station, at least four copies of every photo 

n h must be made, and enlargements, if possible, 
uplicate on glass. Paper copies of these duplic ites 
should be transmitted by two different mads to the Royal 
Society The various copies to be sent home if possible 
by different mails and different routes. One copy to be 
left in India and given in charge of the chief of the 
Indian expedition 

Photographs of the Con na 

It will be very desirable for the observers appointed bj 
the Indian Government to depict photographically the 
corona as a whole to take some photogr tphs on plates so 
placed in the long focus camera (rectilinear lens) that the 
back of the plate is towards the object glass and the 
collodion towards the observer in order to a\ >id rclh uion 
from the second surface of the glass Speci d pi no 
holders will lia\c t> b» made, mil the gl iss selected s 
perfect as possible ind of newly the same thick less til 
course the back must be carefully cleaned before the plate 
is exposed. 

Observation! to be ndund ty thi Roy it Socnty 
It is understood that the observations made by the 
members of the English > xpcdition are the property of 
the Royal Society, by which body they will be reduced 
It is hoped that the Indian Government will allow dupli 
cates of the observations taken by the Indian parties to 
be forwarded to the Royal Society to aid in these rcduc 
tions, and to enable a general account of the whole 
attempt to he prepared The Lnglish observers detailed 
to India will co operate with the Chief of the Indian st 1 
tion to which they may go, and will assist m carrying 
out the arrangements in accordance with the foregoing 
instructions 

AH experiments made for the furtherance of the ob 
jects of the expedition will be carefully recorded ami 
wdl be considered the property of the Royal Society 


SCHOLARSHIP'S AND EXAMINATIONS hOK 
NATURAL SCIENCE AT CAMBRIDGE, 187^ 

T HE following is a list of the scholarships and exhi 
bitions for proficiency in Natural Science to be 
offered at the several Colleges and for non collegiate 
students in Cambridge during the present year — 

Jnmty College —One or more scholarships of 100/, 
and one exhibition of <0/ The examination for these 
will commence on March 3a Further information may 
be obtained from the Rev E Blore, Tutor of Trinity 
College 

St John's College —One of the value of Jo/ per annum 
The examination (in Chemistry, Physics and Physiology, 
with Geology, Comparative Anatomy, and Hot my) will 
commence on April 3, and will be open to ill pir 
sons who have not completed a term of residence it the 
University, as well as to all who have entered and have not 
completed one term of residence There is a separate 
examination in Natural Science at the time of the annual 
College examination it the end of the acidemicil jear in 
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May, and exhibitions and foundation scholarship* will 
be awarded to students who show an amount of knowledge 
equivalent to that which m Gassics or Mathematics 
usually gains an exhibition or scholarship in the College. 
In short, Natural Science is on the same footing with 
Classics and Mathematics, both as regards teaching and 
rewards , 

Christs College —One or more in value from 30 1 to 
70/, according to the number and merit* of the candi 
dates, tenable for threc-and a-half years, and for three 
years longer by those who reside during that period at the 
College. The examination will be on April 6 There 
arc other exhibitions which are distributed annually 
among the most deserving students of the College Fur 
ther Information may be obtained of John Peue, Esq, 
Tutor of the College 

GoMville and Cains College — One of the value of 
60/ per annum The examination will be on March 18, 
m Chemistry and Physics, Zoology with Comparative 
Anatomy and Physiology, and Botany with Vegetable 
Anatomy and Physiology I urther information may be 
obtained from the Tutors. Scholarships of the value of 
30/ each or more are offered annually for Anatomy and 
Physiology to members of the College, (.xentiemen elected 
to tbcTancred Medical Studentships arc required to enter 
at this College, these studentships arc five in nurabci, 
and the annual value of each is 100/ Infoimation respect 
ing these may be obtained from 11 J L. Frere, Esq, 28, 
Lincoln’s Inn Fields, London 

Clare College —One of the value of 6 ol per annum, 
tenable for two years at least The examination (in 
Chemistry, Chemical Physics, /oology with Comparative 
Anatomy and Physiology, Botany with Vegetable Ana 
tomy and Physiology, and Geology) willj be on March 16, 
and will be open to students intending to begin residence 
in October 

Downing College —One or more of the value of 60/ 
per annum The examination (in Chemistry, Comparative 
Anatomy, and Physiology) will be on April 6, and will be 
open to all students not members of the University, as 
well as to all undergraduates in their first term. 

Sidney College —One of the value of 60/ and one of 
the value of 40? per annum The examination (in Heat, 
P lectricity, Chemistry, Geology, Zoology and Physiology, 
and Botany) will be on April 6, and will be open to all 
students who intend to commence residence in October 

Lmmannel College —One of the value of 70/ The 
examination, on Match 24 will be open to students who 
have not commenced residence. 

St Peters Col leg —One scholarship of the value of 
from 40/ to 80/ according to the attainments of the can¬ 
didate. The examination on April 6 will be in Botany, 
Chemistry and Chemical Physics, Geology, and Com¬ 
parative Anatomy and Physiology, but no candidate will 
be allowed to be examined in more than two of these sub¬ 
jects Application must be {made before March 30 to 
the Tutor 

Non Collegiate Students —An exhibition each year is 
given by the Clothworkers* Company, value 50/. per an¬ 
num, tenable tor three years. Examination about Christ¬ 
mas Information to be obtained from the Rev R B, 
Somerset, Cambridge. 

Although several subjects for examination are m each 
instance given, this is rather to afford the option of one 
or more to the candidates than to induce them to present 
a superficial knowledge of several 

Candidates, especially those who are not members of 
the University, will, in most instances, be required to show 
a fair knowledge of Classics and Mathematics, such, for 
example, as would enable them to pass the Previous 


There is no restriction on the ground of religious deno¬ 
minations in the cue of these or any of the scholarship* 
or exhibitions in the Colleges or in the University 


Further information may be obtained from the Tutors 
of the respective Colleges. 

Some of the Colleges do not restrict themselves to the 
number of scholarships here mentioned, but will give 
additional scholarships if candidates of superior merit 
present themselves , and other Colleges than those here 
mentioned, though they do not offer scholarships, are in 
the habit of rewarding deserving students of Natural 
Science 

It may be added that Trinity College will give a fellow¬ 
ship for Natural Science,once at least in three years, 
ana that most of the Colleges are understood to be willing 
to award .fellowships for ment m Natural Science equiva¬ 
lent to that for which they are m the habit of giving them 
for Classics and Mathematics. 

The above list shows that Colleges at Cambridge, like 
those at Oxford, are by no means backward in offering 
inducements to the study of Natural Science. The scho¬ 
larships and exhibitions are open to all persons, whether 
members of the University or not, provided they are will¬ 
ing to enter and become members of the respective Col 
leges, with the exception of the 100/ scholarships at 
Trinity College, the candidates for winch must have 
passed the Previous Examination at the University 


NOTES 

News ha* been received from the English Eclipse Expedition 
dated from Suez all were well The Surat had been delayed a 
day by the loss of her screw in the canal, doubtless in that 
narrow rocky put of the canal some miles above Suet, where 
so many ships have lost their screws, and the Expedition has 
proceeded to Galle in the Baroda Arrangements have been 
made with tbe Indian Government to have a ship waiting at 
Galle on the 16th rest to convey the Camorta party from that 
place We publish this week the Instructions to the observers, 
issued by tbe Royal Society Committee. 

The Astronomer Royal has communicated the following 
telegram to the press relating to the Transit of Venus observa- 
iona at Kerguelen s Land 1—.** Corbet, Coke, Goodridge 
observed ingress. Perry good egress. All something. Cloudy 
Generally, English photography poor Americans, Germans 
lost interior contact Americans hare some photographs. ’ 

WE have received a letter, dated Jan 8, from Mr C Meldrum, 
Mauritius, containing the fallowing additional information re¬ 
garding the transit observation! at tha Mauritius i—" Tha 
new Observatory is seven miles from Port Louis, and by the 
time the instrument was received and put In place, we Wen 
within a few days of the Transit of Venus. You wfll have hunt 
(I sent yon some newspapers by last mail) that owing to the 
weather, Lord Lindsay and hls party, as well a* the German 
1 Expedition, could only observe the latter half of the Transit, and 
that they lost the first external and internal contact Hera at 
this Observatory (I had worse weather, the dry being entirely 
overcast during the greater part of the t me. Bat it so chanced 
that the weather j clearing up for a short time, and the inn 
appearing, I got the first internal contact just as the sun was 
emerging from behind a bank of clouds. We had then a long 
spell of cloudy rainy weather, with occasional glimpses of the 
sun Towards the time of second internal contact the weather 
again cleared up, and I observed that contact under more favour, 
able circumstances than the first internal On both occasion* t 
saw a dark band or ligament connecting the limbs of tbs son and 
planet, and noted the times of appearance and disappearance, 
The first internal contact took place some minutes after the com¬ 
puted time, and tha second internal contact a little aarilex. 
Our photo-beSegraph arrived after the transit Both lord 





Ltodmy rad the Germans on satisfied with whet they have got 
the morning brfort the transit was teontifttliy deer eod in every 
aspect fevoureble, bot the morning aflrr wai j cut the revene, the 
iky being entirely overcast. Both expedition* should have been 
it their poet earlier The English expedition to Rodrigue* wai 
mocesrfnl in regard to weather, which it a lucky incident, for 
he chanoea in favour of Maaritnu were greater The fact u 
hat there was an atmospheric disturbance, probably a gale, 
passing to the N and N W of Mauritius and Bourbon on 
he 9th, which had passed Rodrigues some days sooner 
Lord Lindsay has a slight attack of lever He leaves soon 
or India at mutt to England. Davies is going to observe 
he tolar eclipse of the 6th April In Burmah. Dr Copeland will 
probably go round the Cape In the Vamt Mr Gill left for Aden 
x> day with hit fifty-two chronometers.” 

The fitting of the Arctic ships Altrt and Duwvtry is 
waking rapid progress at Portsmouth, in the hands of the dock 
paid shipwrights, who are working extra hours, in order that 
they may be rigged and out of their hands by the 12th of April 
The sledges have all been mode, and the tents are in progress. 
Meanwhile the officers are pursuing their special studies. We 
understand that Commander Markham, and Lieutenants Archer, 
Gifford, and Fulford ore going through a course of instruction 
in magnetism. Lieutenants Pan and May ore to be initiated into 
some special astronomical work, and two other lieutenants will 
receive charge of the pendulum observations. The work con | 
nected with spectrum analysis will also be provided for and one 
or more of the officers will take up photography The ships 
will be commissioned m the middle of April, and will soil early 
in June 

Prof RoHret Willis, M A., F R S Jacksonian Professor 
of Natural and Experimental Philosophy hr the University of 
Cambridge, died on Sunday n ght The late professor graduated 
at Gonvdle and Laius College in 1826 coming out ninth 
wrangler, and was elected a fellow of his College. He was 
appointed to the above professorship in 1837 He bad been 
President of tbe British Association, and was member of the 
Board of Visitors of tbe Royal Observatory, Greenwich The 
professorship vacant by the death of Mr Willis is worth 300/ 
per annum The professor is elected by tbe persons whose 
name* are on the electoral roll of tbe University 

Mr E. Ray Lankesteb, M A., Fellow of Exeter College, 
Oxford, has been elected to the Professorship of Zoology and 
Comparative Anatomy in Umvmaity College, Ixmdon, rendered 
vacant by the death of Dr Grant 

Mb J R. Blake, M A , F G S has been elected to the 
lectureship on Zoology and Comparative Anatomy at Charing 
Cross Hospital Medical School 

In connection with the Loan Exhibition of Scientific Appa¬ 
ratus, meetings have been recently held at the South Kertington 
Museum, of the sub-committees for tbe sections of Mechanics, 
Physics, Chemistry, Geology, and Biology The limits of the 
exhibition and various details connected with it were discussed, 
and recommendations prepared for nbmisslon to the General 
Committee at its next meeting. 

It is announced that the Queen has, on the recommendation 
of the Prim* Minister, granted a pension of goof a year to Mr 
Wood, to recognition of his labour* at Epberas. 

The Queen has been pleated to approve of the following 
appointments to Companionships of the Order of St Michael 
and St George 1—Mr Augustus Charles Gregory, Surveyor 
General of Queensland, who formerly rendered important and 
valuable services in coonecdoo with the exploration at Northern 
Aqftralia, Mr Walter Lowry Seller, the well-known ornltho 

ogi* author jrf “ The Birds of New Zetland, • and Major 


Peter Fgertoc Warburton, of South Australis, who lately con 
ducted Important explorations in that oolony and Western 
Australia. 

In his last report of the progress and prospects of the oulthra 
bon of various useful trees in India, Dr King speaks of the 
caou t chouc yielding trees and the difficulties attending their cul 
tivatiou But his account of the Assam indlarubber tree, Fuut 
e/astua, whose large glossy foliage is familiar to almost everybody 
in this country, excites some surprise He writes 1 “ The rub¬ 
ber of this country (India) fa obtained from fig trees, most of 
which (at least in early life) are parasitical [by which he means, 
of court* tptpkyhtaiy These figs begin life by establishing 
themselves on the tops of other tree*, along the trunks of which 
they send their twining serial roots, which ultimately reach the 
ground. In course of time the rap porting trees are killed, but 
the figs remain and grow, often entirely obliterating their pre¬ 
decessors. It is from the long aerial roots that the rubber is 
mostly got, snd not from the branches. After a few severe tap¬ 
pings a fig ceases to yield rubber from its roots. The number 
of rubber trees, even in a country like Assam is limited and it 
Is easy to foresee their early exhaustion. It is true it is also 
easy to propagate these figs by cuttings, but plants produced 
from cuttings put into the soil cannot very well have aerial roots, 
and may consequently be expected to yield little, if any rubber 
The artificial formation of indiarubber plantat on* on the sum¬ 
mits of tall forest trees is obviously impracticable Now it 
has long been known that these indlarubber tree* are epq by 
tical, but it Kerns far more probable that the mode of growth 
referred to simply renders it difficult to extract tbe caoutchouc 
until the roots come down within reach, not that they represent 
tbe principal seat of its secretion Indeed, if this really be the 
case, It seems quite inexplicable, for this secretion pervades the 
whole system. However it can be only partially true. The 
aerial roots of focus Aastua are not only produced from the tpi 
phytical example* but also from those growing in the ground 
Mr Mann and other writers describe them as running along for 
a distance oi thirty or forty feet on the surface of the soil, and 
mention the fact that the collectors tap the lower parts of the 
item and these trailing roots. Looking into Mr Mann s report 
on the same subject, he specially mentions the reckless felling of 
large trees to obtain tbe caoutchouc more readily, and in refe¬ 
rence to the cultivation of the tree in question, he says that 
planted trees would yield at half the age a naturally grown tree 
would, as m the latter case several years elapse be foie an aerial 
root can reach the ground and establish ilseiC Dr King s argu 
ment in favour of growing the Fori caoutchouc, Ifatu brasth- 
auu, on this ground must fall through but as tbe latter is 
reported to furnish the best quality of caoutchouc, there is a 
good reason for attempting its cultivation. 

Dt Kalender, of I inderbohe, near Cologne gives an 
elaborate account, in the AoluucMt Zcitung of tbe new enemy 1 
to the potato which has caused such ravages ia the potato 
plants ions of tbe United States, namely, the Colorado Beetle 
(DeryfAtra dtcmUncahi) The general opinion on this beetle 
is rather uncertain at present, some considering it almost harm¬ 
less, while others attach great importance to its being pre¬ 
vented from v 1st ting Europe. Dr Kalender applied to the 
Prussian Minister for Agriculture, and obtained the most reliable 
information, which is toued upon a report of Mr C Riley m 
the M Annual Report on the Noxious, Beneficial, and other 
Insects in tbe State of Missouri. M It appears that the insect 
passes the winter in tbe ground, but as soon as tbe potato plants 
have developed their first shoots tbe beetle shows itself Tbe 
female* then deposit their ennge-cokmred ova, io lamp* of ten 
to twelve, upon tbe under surface* of the leave* the larvae 
appear after five to eight (toys, and begin their destructive work, 
which hits two or three weeks, ofter.which period they iron*. 
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form into nympbae j ten to fourteen day* later the young beetle* 
appear, thru one summer can *ee three or fotr generation*, 
of which the last one pane* the winter in the ground. The 
insect does not confine its devastation* to the potato only, bat 
has also been found to attack the young shoots and leaves of 
Ctrstuff tanceolatum, Amarauihus retrojltxus, Ltsymbrmm ogicl - 
nah, Polygonum hydroftfer, Solanum nigrum, Chenofiodium 
hybnjtm and album, and even of Hyoscyamus ntgtr This 
variety of plants shoes that the insect has great powera of adapt¬ 
ing itself to its food, and to this it mutt be ascribed that it can 
only with the greatest difficulty be got nd of The home of the 
insect was in the Rocky Mountains, with the westward progress 
of agriculture the cultivation of the potato approached the birth 
place of the insect, and it transferred its dwelling to the potato 
fields, which of course were welcome food, thus in a short time 
it became a general plague In 1859 it began its eastward pro 
gress, and has now reached the coast of (he Atlantic , whether 
it will cross this ocean and begin its devastation* in Ireland 
remains to be seen , much may, however, be done to prevent its 
appeal ance in Europe The means used for its dent rue 
tion nr* various, the meet successful one has been the so-called 
Schweinfurt green (arseno-occtate of copper) This is mixed 
with flour and water, and the plants are sprinkled with 
the mixture Although highly prisonous to animal life, the 
Schweinfurt green does not potion the soil, as it is perfectly 
insoluble in water, and the deal uclion of the noxious inseot i* 
almost complete. Dr hslender finally draws the attention of 
agriculturist! to another potato enemy, the Prystofh 1 soltiiuita a 
minute mo h which has made its appearance m Algeth its 
larva; completely destroy the potatoes themselves so that they 
become unfit even for pigs food The "Journal it la SocM ten 
trait d Horticulture en frame warns seriously against the impor 
taticm of Algerian potatoes. 

DtiN Pvnuo, Emperor of Brazil, has been elected a corre¬ 
sponding member of the French Academy of Sciences for the 
section of Geography and Navigation Don Pedro is the third 
emperor who has been a memlier of the Academy The first 
was Peter the Great, elected a geographical correspondent In 
that capacity he sent a map of the Caspian Sea, which Is still 
kept in the records of the ’Academy 1 he second imperial 
Academician was Napoleon L, who was a member of the section 
of Mechanics, but resigned after hti abdication at Fontainebleiu 
Napoleon 111 tried to get appointed a member, but was not 
successful 

Tit* Academy of Sciences lost one of its mast celebrated 
home correspondents in the same week os it did Lyell—a fore gn 
correspondent On the »t inst, M Ftemy, the President, 
announced the demise of M begum the elder, at the age of 
eighty nine. M Seguln was educated by his elder brother, and 
was himself a most daring engineer He was the contractor of j 
the I yoet and Saint Etienne Railway in 182$, a railway which 
was worked by bone* and ropes for yean. He is believed ip 
France to have Invented suspension bridges. He maintained at 
bis own expense, during twenty yean, the publication of Camas, 
a scientific periodical in which he expounded his own ideas on 
fh* doctrine of the conservation of force, of which b* was a keen 
and active supporter 

An exploring expedition will shortly leave Marseilles to - malm 
researches Into the depths and animal organisations of the 
Mediterranean. Soundings and dredgings similar to those made 
by the Challenger will b* made by a steamer specially provided 
with micro sc opes, photographic apparatus, and means for pre¬ 
serving new or rare specimens of marine zoology The expedi¬ 
tion it entirely doe to private enterprise 
Tux International Conference on the Metrical System met 


who explained that the otyeot of the Confluence was the 000■‘fa¬ 
tten of a Convention betvma State* adopting or psrmitting the 
use of the metre at the basis of measurement The Confluence 
has transferred the eolation of the questions to be decided to a 
Commission composed of delegates of the various Governments. 
M Dumas, the Permanent Secretary to the Academy of Science* 
has been appointed President of this Commission, Mr Chisholm 
being the English delegate. 

M Lkvsurier has established in the Pant Observatory a 
registry, where all the scientific facts collected from the several 
political papers may be cut and labelled. Such a register was 
kept during the last year of Arago’s superintendence, but has 
been discontinued for years. 

On the 23rd of February the Italian Geographical Society 
discussed the advisability of sending an Italian expedition vtA 
the Red Sea to the sources of the Nile The members were 
unanimous in favour of the scheme, and a programme wilt be 
issued shortly 

Tit* picturesque city of Caub, in Nassau, near Borharach, will 
very shortly, it is said, be crushed and destroyed by the disinte 
gratlon of the mountain on winch Guterfeld t ulle was built in 
medieval times The rocks which Uneaten Caub are not less 
than 600 feet in height. Two rows of houses have been de¬ 
serted, as no human power can prevent the catastrophe 

Severai continental papers note the fall of ponderous rocks 
caused by the recent frosty weather Snch occurrences os that 
re'erred to in our last number as having occurred at Moen are 
very frequent on the banks of the Seine La Mature publishes 
a rketch taken at Sainte Ad rase near Havre, illustrating the 
progressive levelling of these lofty cliffs partly by the action of 
the waves, and partly by weathering 

On Feb. 18 Dr Gerhard Rohlfs de ivsred a lecture at Cologne 
on the lait part of hti journey from Tr poll to the Coast of Guinea, 
which Is of particular scientific interest He treated in detail 
the stale of civilisation of the Empire of Bornu (situated near 
Lake Tsad) and its capital, Kuka, and it appear* that the negro 
tribes that inhabit those ports ore highly civilised, in fact much 
more so than most other tribes in Northern Africa From Kuka 
Dr Rohlfs went to Mandat*, which is situated south of Bornu, 
and then entered the districts of the Polio (or Folio) tribes , be 
found the inhabitants to be of light yellow, almost white ornn 
plexmn, and surpassing even Europeans with regard to beauty of 
form and growth Dr Rohift then descended the Tshodda 
River, dawn to where this joins the Niger, and was hospitably 
received by the English colonists st Lokojs, from hen h# 
visited a negro country in a western direction, then passed the 
Kong Mountains, and success ally traced his way through the 
| thick tropical forests to tha coast, which be reached near 
Lagoa. 

| Thb first annual meeting of the Scientific Club was held on. 
Thursday, the 18th inst, Copt Marshall Hall, F G S , in the 
[ chair, when a report was presented showing the gnat progress 
I which hu been made since] the foundation it the club on the 
19th at March last * 

Th> addition* to the Zoological Society's Gardens during the 
past week include two Wild Boon (-SW tero/t), European, pre¬ 
sented by Mr. Sebastian,Andevsoa j * Grey Ichneumon (Herpestm 
grtteui) from India, presented by Miss R, -Sorter) a C« 
Raccoon (Prteyon lotor) item North America, presented by Mis* 
Julia Jackson, a Herring Gull (Lams argentatu>\ European, 
i presented by Miss Jamie Borin, two Feta's Cosines (Conunu 
fetsti) from Pete, presented by Mis* Hornby, two Sara* Crease 
(C-ms ant^osu) from North (India j a Mandarin Dnck (Aix 
galsrieulaM) from Chino, received (in exchange j three Cosumow 
Peafowl (Am cristate) from India, deposited. 


at Parti on Monday under the presidency of the Doc Decazcs, 
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ON THE DYNAMICAL EVIDENCE OF THE 
MOLECULAR CONSTITUTION OF BODIES * 


Aomeae, that phenomenon 1* said to be explained Explanations, 
however , tie of very various carders, according to the degree of 
generality of the principle winch is made me of Thai the per 
•00 who first observed the effect of throwing water into * fire 
would feel a certain amount of mental satisfaction when he 
fdond that the results were always similar, and that they did not 
depend on any temporary and capricious antipathy between the 
water and the fire This is an explanation of the lowest order, 
in which the dais to which the phenomenon Is referred consists 
of other phenomena which can only be distinguished from it bv 
the place and time of their occurrence, and the principle involved 
11 the very general one that place and time are not among the 
conditions which determine natural processes On the other 
hand, when a physical phenomenon can be completely described 
as a change in the configuration and motion of a material sys 
tern, the dynamical explanation of that phenomenon is wud to be 
complete We cannot conceive any further explanation to be 
either necessary, desirable, or posalble, for ss soon as we know 
what Is meant by the words configuration, motion, mast, and 
force, we see that the ideas which they represent are to elemen 
tary that they cannot be explained by means of anything el'e 

The phenomena studied by chemists are, for the most part, 
such at. have not recited a complete dynamical explanation 

Many diagrams and models of compound molecules have 
been constructed These are the records of the efforts of die 
mists to imagine configurations of material systems by the 
geometrical relations of which chemical phenomena may be 
Illustrated or explained No chemist, however, professes to see 
in these diagrams anything more than symbolic representations 
of the various degrees of cloeeness with which the different com 
poueuta of the molecule are bound together 

In astronomy, on the other hand, the configurations and mo 
boas of the heavenly bodies arc on such a scale that we can 
ascertain them by direct observation Newton proved that the 
observed motions indicate a continual tendency of all bodies to 
approach each other, and the doctrine of universal gravitation 
which he established not only explains the observed motions of 
our system, but enables us to calculate the motions of a system 
In which the astronomical elements may have any values what 

When we past from astronomical to electrical science we can 
still observe the configuration and motion of electufied bodies 
and thence, following the strict Newtonian path, deduce the 
forces with which their act on each other but these forces are 
found to depend on the distribution of what we call electricity 
To form what Gauss called a ' construirbar Vorstellung of the 
innsible process of electric a ebon is the great desideratum in this 
part of science 

In attempting the extension of dynamical methods to the 
explanation of chemical phenomena, we have to form an idea of 
the configuration and motion of a number of material systems, 
cedi of which is to small that it cannot be directly observed 
We have, in feet, to,determine, from the observed external 


conducting inch inquiries is that of forming an hypothesis, and 
calculating what would happen if (be hypothesis were true If 
these results agree with the actual phenomena, the hypothesis is 
Mid to be verified, so long, at least, aa some one else does not 
invent another hypothesis which agrees still better with the 
phenomena. 

The reason why so many of our physical theories have been 
built up by the method ofhypotbesi* is that the speculators have 
not been provided with methods and terms sufficiently general 
to express the remits of their induction in its early stages 
They warn thus compelled either to leave their ideas vague 
sad therefor* useless, or to present them in a fora the details of 
which could be supplied only by the illegitimate use of the 


bons of their own minds, had developed with the utmost gene* 
mHty the dynamical theory of a material system 
^•AJsetma^dekvsndatth*ChemicalSoeuty Feb il, by Pnl Clufc 


Of all hypotheses as to the constitution of bodies, that is surely 
the meet warrantable which assumes no more than that they an 
material systems, and proposes to deduce from the observed 
phenomena Just as much information about the condition* end 
cooneoboa* of the material system as these phenomena can 
legitimately famish. 

When examples of this method of physical speculation have 
been properly set forth and explained, we shall hear fewer com 
plaints of the looseness of the reasoning of men of science, and 
the method of inductive philosophy will no longer be derided as 
mere guess work 

It ts only a small part of the theory of the coosbtubon of 
bodies which hu as yet been reduced to the form of accurate 
deductions from known facta. To conduct the operations of 
science m a perfectly legitimate manner, by meant of methodised 
experiment and strict demonstration, requires a strategic skill 
which we must not look for even among those to whom science 
is most indebted foe original obeervations and fertile suggestions 
It does not detract from the merit of the pioneers of science that 
their advances, being made on unknown ground, are often cut 
off, for a fame, from that system of communlcaboos with an esta 
Wished base of operations, which is the only security for any per 
manent extension of science 

In studying the constitution of bodies we are forc'd from the 
very beginning to deal with particles which we cannot observe 
Tor whatever may be our ultimate conclusions as to molecules 
and atoms, we have experimental proof that bodies may be 
divided into parts so small that we cannot perceive them j 
Hence, if we are careful to remember that the word particle 
means a small port of a body and that it does not involve any 
hypothesis as to the ultimate dm ibihty of matter we may con 
nder a body aa made up of particles and we may also assert 
that in bodies or parts of bodies of measurable dimensions, the 
number of particles is very great indeed 

The next thing required is a dynamical method of studying a 
ma enal system consiitmg of an immense number of particles, 
by forming an idea of their configuration and mobon and of 
the forces acting on the particles and deducing from the dyna 
mical theory those phenomena which though depending on the 
configuration and motion of the invisible particles, are capable 
of bang observed in visible portions of the system 

The dynamical principles necessary for this study were deve 
loped by the fathers of dynamics from Galileo and Newton to 
Ligrange and Laplace, but the special adaptation of these 
principles to molecular slu lies has been to a great extent the 
work of Prof Clausius of Bonn, who has recently laid us under 
still deeper obligations by giving us, in addition to the results of 
bis elaborate calculations, a new dynamical idea, by the aid of 
which I hope we shall be able to establish seven ul important 
conclusions without much symbolical calculabon 

The equation of Clausius, to which I must now call yoar 
attention, is of the following form — 

/K-|7-l aadtfr) 

Here p denotes the preature of a fluid, and J-'the volume of 
the vessel which contains it The product p V in the case of 
gases at constant temperature, remains, as Boyle s Law tells us, 
nearly constant for different volumes and pressures Hus 
member of the equation, therefore, is the product of two quan¬ 
tities, each of which can be directly measured 
Tbe other member of the equation consists of two terms, the 
first depending on the motion of the particles, and the second on 
the force* with which they set on etch other 
Tbe quantity 7 is tbe kinetic eneigy of the system, or, in 
other words, that part of the energy which is due to the motion 
of the parts of the system 

The kinetic energy of • particle is half the product of its 
mass into the square of its velocity, and the kinetic energy of 
the system is the sum of the kinetic energy of its parts 
In the second term, r is the distance between any two particles, 
and R is the attraction between them (If the force is ■ repul 
non or a pressure, R is to be reckoned negative) 

The quantity 4 A r, or half the product of the attraction 
into the distance across which the attraction is exerted is defined 
by CUutm* as the vtnal of the attraction (In the case of 
pressure or repulsion, the vinal is negative) 

The importance of this quantity wee first pointed out by 
Claims, who, by giving it a name, has greatly fac il i t a t ed the 
application of his method to physical exposition » 

The vinal of the system is the som of the vuiob belonging to 
every pair of particle* which exist m the system This is ex 
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pressodty Redouble sum Sift/r), which indicate* that the 
value of ( u to be found for every pen ol particles, and the 
results added together 

Claouns hoi eetabluhed tbit oquatlon by a very ample matte, j 
metical process, with which I need not tronble you, ei we are not 
studying mathematic* to night We may see, however, that it 
indicate* two causes which may affect the pressure of the field 
on the vessel which contains it the motion of it* particles, which 
tends to increase the pressure, and the attraction of its particles, 
which tends to diminish the pressure ! 

We may therefore attribute the pressure of a fluid either to ! 
the mo ion of its particles or to a repulsion between them 

Let ns test by meant of this result of Claaiiti* the theory that 
the pressure of a gas antes entirely from the repulsion which one 
particle exerts on another, these particles, in the case of gas in 
a fixed vessel, being really at rest 

In this esse the virtal must be negative, and since by Boyle’s 
Law the product of pressure and volume is constant, the vinal 
also must be constant, whatever the volume, in the same quantity 
of gat at comtint temperature It follows from this that / r, 
the product of the repulsion of two pa r ticles into the distance 
between them, must be constant, or in other words that the 
repulsion must be inversely as the distance, a law which Newton 
has shown to be inadmissible in the case of molecular forces, os it 
would make the action of the distant ports of bodies greater than 
that of contiguous port* In fact, we have only to observe that 
lf^ru constant the vinal of every pair of particles must be the 
same, so that the vinal of the system must be proportional to 
the number of pairs of particles in the system that is to the 
square of the number of particles, or in other words to the square 
of the quantity of gas in th* vessel I he pressure, according to 
this law, would not be the same in different vessels of gas at the 
tame density, but would be greater in a large vessel than in a 
•mail one, and greater in the open air than m any ordinary 

The pressure of a gat cannot therefore be explained by assum 
ing repulsive forces between the particles 

It must therefore depend, in whole or in part, on the motion 
of the particles 

If we suppose the particles not to act on each other at all, 
there will be no vinal, an 1 the equation will be reduced to the 
form 

vp = 1 r 

If M is the mats of the whole quantity of gat, and c it the 
mean square of the velocity of a particle, we may write the 


This Indicates that th* virialls now negative, or, in other words, 
the action between the jwrddeo is now, In tba main, remit!**. 
Warn*? therefore oondode that th* action between two partMat 
at any sensible distance it quite insensible. Am the mrtfdeu 
approach each other the action first shows itself a* an attraction, 
which reaches a maximum, tbfn diminishes and at length 
becomes a repulsion so great that no attainable form can reduce 
the distance of the particles to sero 

Hie relation between pressure and density anting from such 
an action between the particles is of this kind. 

As the density increases from sero, the pressure at first dcpsnds 
almost entirely on the motion of the particles, and therefore varies 
almost exactly as the pressure, according to Boyle s Law At the 
density continues to increase, the effect of the mutual attraction 
of the particles becomes tenable, and this cause* th* rise of 
pressure to be less than that given by Boyle’s Law If th* tem¬ 
perature is low, the effect of attraction may become so large in 
proportion to the effect of motion that the pressure, instead of 
always rising as the density increases, may reach a maximum, 
and then begin to dimmish 

At length, however, a* the average distance of the particle* 
is sbll further diminished, the effect of repulsion will prevail over 
that of attraction, and the pressure will mcrease to as not only 
to be greater than that given hy Boyle’s I aw, but to that an 
exceedingly small mcrease of density will produce an enormous 
increase of presiure 



VJ> = \M<* 

or in words, the product of the volume md the pressure is one 
third of the muss multiplied by the mean square of the velocity 
If wc now assume, what we shall afterwards prove by an mde 
pendent process, that the mean square of the velocity depends 
only on the temperature, this equation exactly represents Boyle’s 
Law 

But we know that most ordinary gases deviate from Boyle s 
Law, especially at low temperatures and great densities Let us 
tee whether the hypothesis of forces between the particles which 
ire rejected when brought forward as the sole cause of gaseous 
pressure, may not be consistent with experiment when considered 
as the cause of this deviation from Boyle s Law 

When a gas is m an extremely rarefied condition, the number 
of particles within a given distance of any one particle will be 
proportional to the density of the gas Hence the vinal anting 
from the actum of one particle on the rest will vary at the 
density, <uid the whole virial in unit of volume will vary as the 
squire of the denuty 

Calling the density p, and dividing the equation by V, 
get— 


Now, the experiments of Regnault show that m most gate*, 
as the density increases the pressure falls below the value calcu¬ 
lated by Boyle s Law Hence the viral must be positive, that 
it to say, the mutual action of the particles must be in the 
attractive, and the effect of this action in diminishing the pres¬ 
sure must be at fiat very nearly as the square of the density 
On the other hand, when the pressure it made still greater 
the substance at length reaches a state in which an enormous 
increase of pressure produces bat a very small increase of density 


Hence the relation between pressure and volume may be 
re p resented by the curve A b L D FI G, where the horizontal 
ordinate represents the volume, and the vertical ordinate repre¬ 
sents the pressure 

As the volume diminishes, the pressure increases up to th* 
point C, then diminishes to the point h, and finally increases 
without limit as the volume diminishes 

We have hitherto supposed the experiment to he conducted in 
such a way that the deadly a the same in every part of the 
medium Hus, however, is impossible m practice, a* the only 
condition we can impose on the medium from without is that 
the whole of the medium shall be contained within a certain 
vessel Hence, if it is potable for the medium to arrange itself 
to that part has mm density and pert another, are cannot prevent 
it from doing so 

Now the points B and P represent two state* of th* medium 
ro which the pressure is the same but the density very diffi-wmi , 
The whole of the medium may pass from the state B to the 
state F, not through the Intermediate states CDF, but by small 
succea ive portions passing directly from the state b to the state 
F In this way the successive states of the medium as a whole 
will be represented by points on the straight line B F, the point 
B representing it when en irely in the rarefied state, end ^repre¬ 
senting it when entirely condensed This is what takes pbee 
when a gas or vapour is liquefied. 

Unde r ordinary arcumstances, therefore, the relation between 
pressure and volume at con sta nt temperature Is represented by 
the broken line A B FG If, however, the medium when lique¬ 
fied is carefully kept from contact with vapour, it may bepre- 
terred in the hqrnd condition and brought into sf frrt represented 
by the portion of the carve between/and £ It is also pos¬ 
sible that methods may be devised whereby the vapour maybe 
prevented from condensing; end brought into -f*** iMUMotad 
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The portion of the hypothetical a 
atts Wtrifeh m» essentially unstable, 


com from Cto JS 


represent* 
t therefore 

^ Now let u> s uppos e the medium to pan from B to I along 
the hypothetical curve B C D E F in a itate always homo¬ 
geneous, and to ret urn along the straight line FB in the form of 
a mixture of liquid and vapour Since the temperature has 
been Constant throughout, no heat can have been transformed 
Into work Now the heat transformed into work is represented 
bj| the excess of the txtkFDE over BCD Hence the coodi 
tun which determines the maximum pressure of the vapour at 
riven temperature is that the line BF cuts off equal areas from 
the curve above and h low 

The higher the temperature, the greater the part of the pres¬ 
sure which depends on motion, as compared with that which 
depends on forces between the particle a Hence, os the tempe 
ratttre rises, the dip in the curve becomes less marked, and at a 
certain temperature the curve, instead of dipping, merely becomes 
horizontal at a certain point, and then slopes upward aa before. 
Thli point is called the critical point It has been determined 
for carbonic add by the matterly researches of Andrews. It 
corresponds to a definite temperature, pressure and density 
At higher temper at ares the carve slopes upwards throughout, 
and there is nothing corresponding to liquefaction us passing from 
the rarest to the densest state 
The molecular theoi 
gaseous states forms tl 

thesis by Mr Johannes---, _ „- 

Leyden. There are certain points in which I think he has fallen 
into mathematical errors, and his final result is certainly not a 
complete expression for the interaction of real molecules, but 
his attack on this difficult question la so able and to brave, that 
it cannot foil to give a notable impulse to molecular science. It 
has certainly directed the attention of more than one inquirer to 
the study of the I.OW Dutch language in which it is written. 

The purely thermodynamical relations of the different states 
of matter do not belong to our subject, as they are independent 
of particular theories about molecules. I must not, however, 
omit to mention a most important American contribution to this 
part of thermodynamics by Prof Willard Gibbs, + of Yale Col 
lege, U 8 , who has given ns a remarkably simple and thoroughly 
satisfactory method of representing the relations of the different 
states of matter by means of a model By means of this model, 
problems which had long restated the effort* of myself and other* 
may be solved at once. J Clxxk Maxwxll 

{To bo continued) 


SOCIETIES AND ACADEMIES 

London 

Geological Society, Feb. 19.—Annual General Meeting — 
Mr John Evan*, V P R S , president, In the chair —The Secre¬ 
tary read the reports of the Council and of the Library and 
Museum Committee rhe general position of the Society was 
described as satisfactory, although, owing to extraordinary 
expenses during the year, the excess of income over expenditure 
was but small in companion with former years, rhe Society 
was said to be prosperous, and the number of Fellow* to be 

"^presStlng'the Wollaston Gold Medal to Prot de Konmck, 
of Liege, F M G S , the Preiideut addressed him as follow* — 
“ Monsieur le Docteur de Kontnck, it is my piewing duty to 
plaoe in your hands the Wollaston Medal, which has been 
awarded to you by the Council of this Society in recognition of 
your extensive and valuable researches and numerous geological 
publications, especially in Carboniferous Paleontology These 
researches are so well Known, and have gained you so world 
wide a reputation, that I need say no more than that 


a reputation, 

by «ifwho ,, |ire interested in the ftrana of the Carboniferous 
period Already in 1853 the numerous and able Paleonto¬ 
logical work* which you had published in the preceding twenta 
yuan bad attracted the grateful notice of the Conned of this 

• Over de canlmuhoi ven den gee ea yloeittof toeetand. Lenka A. W 

Sgtboftifoi. . 
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Society.wbointhatt ear begged you to accept, the balance of 
the proceeds of the Wollaston Fund, In aid of the publication 
of your work on Enerinites, (hen in progress It waa in the 
same year that the Society had the satisfaction of electing you u 
Foreign Member of their body , and now, after a second period 
of rather more than twenty years devoted to the study not only 
of geology and paleontology, but also of chemical analysis, I 
have the pleasure of conferring upon you the highest additional 
honour it lies in the power of this Society to bestow, by present 
mg you with the medal founded by the illustrious Wollaston, 
who was himself also a chemist as well as a geologist If any¬ 
thing could add to the satisfaction we feel m thusbestewing the 
medal, it is your presence among us thu day, which will enable 
you more fully to appreciate our unanimous sense of the high 
value of your labour* in the cause which we all have at heart” 

The President then presented the balance of the proceeds of 
the Wollaston Donation Fund to Mr L. C Miall, of Leeds, 
and addressed him in the following terms —“ Mr Miall, 1 have 
much pleasure in presenting yon with the balance of the j ro 
ceedi of the Wollaston Fund, which has been awarded you by 
the Council of this Society to assist you in your researches on 
Fossil Reptilu Those who had the good fortune to be present 
at the meeting of the British Association at Bradford in 1873, 
and to hear the masterly report of the Committee on the Laby 
rlnthodonts of the Coal measures, drawn up by yourself and 
those also who have studied the papers which you have communi 
cated to this Society on the Remains of Isthyrlnthod mta from 
the Keuper Sandstone of Warwick, must be well aware of the 
thorough and careful nature of your researches, carried on, I 
believe, in a somewhat isolated position, and remote from those 
aids which are so readily accessible in the metropolis and some 
of our larger towns. I trust that the proceeds of this fund 
which I have now placed in your hands a ill be regarde 1 as a 
testimony of the Interest which this Society takes in your labours, 
and may also prove of some assistance to y u in stdl further 
prosecuting them." 

Mr Miall, in rrply, said that he felt that his sincere thank* 
due lo the Geological Society for awarding him the balance 


enough lo speak of him He should regard this donation, not 
only as an honour received by him, but also as a trust to be 
expended to the best of his power in accordance with the 
intentions w Ih which it had been conferred upon him by the 
Society 

The President next banded the Murchison Medal to Mr. 
David Forbes for transmission to Mr W J Kenwood, FRS, 
and spoke as follows —“ Mr I David Forbes, in placing the 
Murchison Medal and the accompanying cheque m your hands, 
to be conveyed to our distinguished Fellow, Mr William Jory 
lien wood, I must request you to express to him our great regret 
that he is unable to attend personally to receive it. His re¬ 
searches on the metalliferous deposits not only of Cornwall and 
Devonshire, but of Ireland, Wales, North western India, North 
America, Cbili, and Brazil, extending os they do to questions of 
subterranean temperature, electric currents, and the quantities of 
water present in mines, ore recorded in memoirs which form 
text-books for mining students. They have for the most part 
been contributed to uie Royal Geological Society of Cornwall, 
which has taken a pride in publishing them but I trust that It 
will be a source of satisfaction to Mr Ilenwood, after fifty years 
of laborious research, and amidst the physical suffering caused 
by a protracted illness, to receive thu token of approbation at 
the hands of another Society which takes no less Interest in the 
subjects of bu investigations,’ 

Mr David Forbes said that in receiving the Murchison Medal, 
on behalf of Mr W T Henwood, he was commissioned by that 
gentleman to express his great regret that the bad state of his 
health and hu advanced age prevented hu appearing in person 
to thank the Council for the high honour they had'conferred 
upon him, and the extreme gratification be felt in finding that 
the results of his labours in the investigation of the phenomena 
of mineral veins, which had extended over mm than fifty years, 
had thus been recognised by the Geological Society of London. 

The President then presented to Prof II G Seeley the 
balance of the Murchison Geological Fund, and said —Mr. 
Seeley,, your researches in geology and on lossd osteology have 
already extended over a period of upwards of sixteen years, and 
the numerous and valuable essays which you have contri¬ 
buted to the Annals and Magazine of Natural History, *1 well 
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•s to the Quarterly Journal of this Society, aw only a'portica of 
thm fruits. YSUr separate work* on the fossil remains of Are*, 
Ormthosauria, and Reptdla, m the Woodwardian Museum at 
Cambridge, and on the bones of Pterodactyls*, are well known 
to every student of fossil osteology, and have been thought 
worthy of the by no means empty compliment of being printed 
at the expense of the Syndics of the University Press of Cam 
bridge. The esteem in which your researches are held by the 
Council of this Society, and their hope that you may still be 
enabled to prosecute them, aw best evinced by their presenting 
you with the balance of the proceeds of the Murchison Fund, 
which I now have the pleasure Of placing in your hands.” 

Prof Seeley replied as follows —"Mr President I have ever 
been taught that the Geological Society is the fountain of geo¬ 
logical honour It has always lieen a great honour to be 
associated with the I cllows of this Society, who are constructing 
the sciences we cultivate. Out of this association have grown 
bonds of comradeship encouraging some of us to follow on in 
the labour of those whose work is ended, and when, sir, 1 
receive at your hands this award of the balance of the Murchison 
Fund I am grateful fur such a distinguished mark of sympathy 
with my special studies, and shall be encouraged by it to prose 
cute researches which I hope may be better worthy of the 
Society s acceptance " 

The President then proceeded to read his Anniversary Ad 
dress, in which, after congratulating the bellows upon their 
having at length got possession of their new premises, he called 
attention to the advantage which accrued both to the Fellows of 
the Society and to the officers of the School of Mines, Geological 
Survey and Museum of Practical (.eulogy, by the close prox 
mi ty of the two establishments, and expressed a hope that there 
might bo no severance of this union whether by the removal of 
the School if Mines to South Kensington or otherwise lie 
also contrasted the position of the Society as regards funds, 
number of 1 ellows, &c in 18*9 and in 187J, the former being 
the tirst year in which the anniversary meeting of the Society 
was held in the Society s rooms at Somerset House He then 
look up tl e mam subject of his address namely, the question 
of the antiquity of the human race, and the geological evidence 
bearing upon it The sddresa was prefaced by some obituary 
notices of Fellows anil foreign members deceased during the past 
year, including Prof Phillips, Hr F Stoliczka, the Rev C 
Kingsley, Mr J W Pike, Hr Amolt, Prof W Macdonald, 
M ¥ lie lie Beaumont and M J J d Omalras d Holloy 

The ballot for the council and officers was taken, and the fol 
1 wing were duly elected for the ensuing year —President, 
John Evans, F R.S Vice Presidents ..IYot I Martin Duncan, 
IRS, Robert Fthendge, F R S, Sir Charles Lyell, Bart , 
FUS, Prof A C Ramsay FR.S Secretaries David 
Foibcs, HIS, Rev T Wiltshire, M.A. Foreign Secretary, 
W-m ngton W Smyth, FRS Treasurer, J Gwyn Jeffreys, 
I RS Council II Ilauerman, Kredenc Drew, Jlrof P 
Mirtin Duncan, F R S, Sir P de M G Kgerton Bart, 
FRS, R Etheridge, V R.S , John Evans, F R S , David 
Forbes, FRS, R. A C Godwin Austen, F R.S , Henry 
Hickr, Prof f McKenny Hughes, M A , J W Hnlke, 


its oom pounds, and have mads them the subject of elaborate 
investigations. Their report cootalns valuable dstalls coocerafeg 
this rare metal *and Us compounds j among them parrotfaenlc 
add, RUO4, is of particular interest, as up to the present It wee 
hardly known, they obtained it in yellow crystals of each insta¬ 
bility as to make It impomible to determine their form, their 
melting point was at 40 C. They also obtained several salts of 
this acid At 108° It is decomposed under explosion —On the 
simultaneous formation of several crystallised mineral sped** is 
the thermal source of Bour bonne-les. bain* (Haute Marne), par¬ 
ticularly of grey antimonlal copper (tetrahednte), cdpper pyrites 
(chaJcopynte), streaky copper (phiBppsite), and copper sulphide 
(chalcoune) j by M Daubree.—On too action of borax to fer¬ 
mentation and putrefaction, by M J B. Schn eid e r . This paper 
treats of three distinct actions of borax, vis., that upon proto¬ 
plasma of vegetable cells, that upon mineral organisms, and that 

S on matter andergomg fermentation.—On the boiling of sul- 
unc add, by M A Bobierre. The boiling of this add is 
generally considered a difficult operation, the author shows that 
it is very easy and even more regular than that of wafer, if one 
introduces into the vessel holding the add a sufficient quantity 
of platinum —On the winter vegetation of Algte at Moasd Bay 
(Spitsbergen), by M F KJellman t observations made during 
the Swedish Polar Expedition of 1870-73 The author found 
that the Algae at Motsel Bay during the winter are the same as 
those during the summer and autumn, and that the dark season 
in the winter, which lasts about three months and a half, makes 
little or no difference to this part of the vegetation He gives a 
list of numerous species which he observed, belonging to the 
orders of CoraUmacta, Floruiem, Fucacca, Pkaouctionuta, and 
Cklortnoosporacea —On the chemical composition of the ptM lait 
of Luchon, by M T Gamgou 'the author gives the analysis 
of these waters, which hold about 7 per cent of solid matter 
partly in solution.—On a case of epilepsy treated with sulphate 
of copper, and the presence of a considerable quantity of copper 
m the liver, by MM Bournevilk and Yvon—The Secre¬ 
tary read the following telegram, dated Aden, Feb id, 1875, 
from M. Mouchez, the chief of the expedition sent to observe 
the Transit of Venus. 1 he telegram runs as follows —“ Three 
months of bad weather , transit rather fine, interior contact! 
excellent, exterior contacts cloudy, numerous photographs. Dam 
(the vessel carrying the material for the expedition) started for 
Cherbourg, all well A note by M J I. Soret, on the diffraction 

upon combustion, by M Cailletet —On the impurities inboraese 
acid, by M A Date—A note by M Bcchamp on the Mtcrotymata 
and Dacterta, with regard to a remark of M BaUrd This paper 
is a continuation of anoiher one read before the Academy on 
Nov 30 last, on the birth and evolution of Paeltna m organic 
tissues sheltered from the air, by M Servel —A note by M 
Gayat on some comparative researches on man and animals with 
reference to the ophthalmoscopic Signs of death —M J Vinotthen 
replied to a note of M Chapclas, read at the last meeting, regard¬ 
ing a large bolide, which was supposed to have been an illumi¬ 
nated cloud, and proved that M Chapclas idea was erroneous. 


Ramsay, I RS, Samuel Sharp, FSA, Warrington W. 
Smyth, I RS, II C Sorby, FRS, Prof J iennant, 
F C S, W Whitaker, B A , Rev T Wiltshire, TLS, 
Henry Woodward, F R.S 

Victoria (Philosophical) Institute, March 1 —Mr C. 
Brooke, 1 R S, in the chair —A paper on the chronology 
of recent geology was read by Mr S R Pattison, FGS, 
Mr 1 altison maintained that geology furnishes no proof, nor 
high pr liability, that the introduction of man into Europe took 
place longer ago than about six or seven thousand years. 


Academy of Sciences, Feb. aa.—M M Fremy in the 
chair —The following papers were read —A report, by M. 
Eevemer, on the meridian observations of the minor planets, 
made at the Greenwich and Pons Observatories during the last 
three month* of 1874. The details are given for planets 69, 76, 
9!, 120, 11. 43 . $3. 6. 78. 140, 10, 3, a, 4, 5. 59. 8*. 33. 46. 
and 49 —New observations of the nature of alcoholic fermenta 
lion, by M L. Pasteur —On ruthenium and Its oxides, by MM 
H bain to dura Devilla and H Debray These gentlemen 
bad at their disposal a considerable quantity of ntthtmum and 


Colonel Goldsmid s“ telegraph and Travel" . . , 

Uttbu to ths Editor '— 

sir I Herachel oa Endowment of Research — J. T W H 

Herepeth • Balance —E W P 
Out AmONOMICAL CoLUMM 

The Binary Star m* Boons. , 

Falb'i N«w Vanablo in Orion i 

The Variable Star R Hydra ‘ 

Wmnecke > Comet . ; 

The Zodiacal Light 

New Minor Ptaaei ' J 

SciucsattuiNew Paris Orux. By M G Tirsaxdiu (With 1 
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AGRICULTURE IN VICTORIA 
Department of Land* and Agriculture, Victoria Second 
Annual Report of the Secretary for Agriculture (Mel 
bourse Published by authority John Ferres, Govern 
tnent Printer, 1874.) 

HE Government of the flourishing colony of Victoria 
has had In active operation, for two years, a Depart 
ment of Agriculture, the history, constitution, and working 
of which may be discussed with advantage at a time when 
it is proposed, in many quarters, to establish a somewhat 
similar department in the mother country 
The work done by the Victorian Department for 1873 
is detailed in the Report sent to us by the Secretary The 
origin of the Department is given in the Introduction to 
the First Report, which we happen to possess, and from 
which we learn that the Port Phillip Agricultural Society 
was instrumental in inducing the Legislature of the day 
to pass the Act, 22nd Victoria, No 83, which established 
and endowed a Board of Agriculture for the colony It 
would appear that the Board spent all its funds m making 
grants to local Agricultural Societies , and thus failed, as 
might have been expected, to produce results coinmen 
curate with the grant This failure induced a number of 
thoughtful men to urge on the Government the propriety 
of establishing an independent department for promoting 
the agricultural interests. The executive received the 
matter favourably , and appointed, on the 19th of June, 
1872, the Hon J J Casey first Minister of Agriculture 
It became necessary to appoint a permanent executive 
officer as head of the Department, and the course adopted 
for securing the services 6f such an officer was novel It 
was called a competitive examination, but the competi 
lion was confined to an essay on the means of promoting 
the object The examiners unanimously selected as the 
best the essay written by Mr A R. Wallis, who was at 
once appointed. Mr Wallis holds the diploma of the 
Royal Agricultural College, Cirencester , and, fortunately 
for the colony, possesses essential qualities, such, e.g , as 
energy, which could not be tested by the writing of an 
essay The paper which secured the appointment for Mr 
Wallis is published in the First Annual Report of the 
Department, and is the production of a thoughtful mind 
* The first “Report"was made up chiefly of papers 
supplied by the Secretary himself He had to discuss 
vine-culture, vine-disease, and other subjects which were 
new to him. On the whole, however, the volume was 
a respectable production 

In the Report for 1874 he was able to obtain papers on 
various agricultural subjects from the most competent 
men in the colony The volume begins with the general 
report by the Secretary himself, which is followed by a 
report from the pen of the recently appointed chemist, 
Mr W E Ivey, and a report on the state forests appa¬ 
rently written by the same Mr Ivey In addition to 
these reports the volume contains a great many original 
papers on important subjects. On the whole, the volume 
Is creditable to the Secretary, on whom the direction of 
the Department devolves. He is a yotmg man. Every 
You sfU—No 480 


thing was new to him m his adopted country He had to 
deal with subjects which he could not by any possibility 
have mastered at the time he entered on his duties. 
Viewing his labours in the light of this fact, they give 
promise of a useful career The recent scientific training 
which Mr Wallis received at Cirencester must have 
aided him in overcoming many difficulties He would do 
well to exercise great caution We would advise him, 
and all those who break new ground, to avoid disquisi¬ 
tions or discussions on subjects with which they are not 
thoroughly conversant We find an instance in the 
Report for 1874. In suggesting the propriety of insti 
tutmg an agricultural survey of Victoria, a thing in 
itself most useful, the Secretary writes a rank heresy in 
political economy ‘ It seems to me,’ he says, “ a mon 
strous thing that a man who, by the combined application 
of industry, capital, and intelligence, has converted a 
barren schistose hill into a well managed and productive 
vineyard, should be subject to a higher assessment than 
the person who owns or occupies the adjacent lands of 
equal natural fertility, or than one who owns a vast extent 
of the most naturally productive lands of the colony, 
because such lands are devoted to none other than 
pastoral purposes ” 

In writing this passage Mr Wallis overlooked an ele¬ 
mentary principle of taxation, namely, that as one of the 
objects of taxation is to create a fund for the protection of 
property, men should pay this tax m proportion to their 
property or ability to pay A well managed and produc 
tive vineyard would be a source of loss to its owner if 
every dishonest man living in the colony of Victoria were 
allowed to seise the crop It is unnecessary to waste 
time in elucidating so simple a matter The wonder is, 
how a man of Mr Wallis s intelligence and position 
could have entertained and expressed a view which it at 
variance alike with the elements of economic science and 
common sense. We fully believe the passage was written 
hurriedly and without thought The subject was of the 
most incidental character, and there is a very general 
tendency to deal in an “offhand” manner with topics 
which arise in this way The Secretary passes in review 
the leading crops and interests with which his depart 
ment is concerned We are sorry to learn that the experi 
menu made with flax in vanous parts of the colony have 
not been satisfactory The vine crop of 1874 was good, 
and it was comparatively free from disease Fruit cul 
ture, entomology and meteorology, and a great many 
other subjects, are briefly noticed The topic which 
appears to interest the Secretar> most is agricultural 
education, which is treated at considerable length in a 
paper distinct from the Report “ It is high tune," he 
says “now that the Church, the Law, and the Sword 
have their Colleges supported by the State,that the Plough 
should have hers ” And he urges that it is as much a 
matter of national policy to teach the people how to feed 
men scientifically as to kill them.” His paper on agncul 
tural education is most interesting Of his own Alma 
Mater, Cirencester, he speaks more reservedly than wc 
could expect. His success, which we sincerely and ardently 
wish, will do more for Cirencester than mere words of 
praise He describes its arrangements briefly and cor¬ 
rectly. Of the Irish national system of agricultural educa 
tion he speaks in the warmest terms. Through its 
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instrumentality, we are informed, the knowledge of the 
rotation of crop! was introduced into district# where 
rotation cropping had been previously unknown, and 
where the potato and oats were the only crops formerly 
cultivated Before embarking in any scheme of agri 
cultural education, the people of Victoria would do well 
to study the "ups” and "downs” of this Inth system, 
which has been in operation for upwards of thirty 
years and which if report be true, is about being freely 
pruned by the Treasury This Irish system of agncul 
tural education is directed by a body of twenty Com 
missioncrs, of whom one is a paid administrator, nineteen 
being unpaid Wc take it for granted that they and the 
Government of the day concur m the action of the Trea 
sury There is a widespread feeling that there are, or 
have been, men at the Treasury who are opposed to 
public grants for agncultural education, and who say 
there is no reason why farmers should be taught their 
business any more than shoemakers or carpenters 
But ail that the best friends of agncultural education 
claim Is, that the fundamental truths of agricultural sci 
ence should be taught in our rural schools, and that 
there should be a few normal schools or colleges in which 
the best minds of the country could be thoroughly edu 
catcd in the science of agriculture, so as to qualify them 
for making investigations, and for taking -i leading part 
in agncultural progress This is, according to our in 
terpretation, all that the Secretary of the Agncultural 
Department of Victoria asks and we trust the Govern 
ment of Victona will carry out his views. If they care¬ 
fully study the several sides of the Insh system they 
cannot fail to devise a system of agricultural education 
which would confer lasting benefits on the colony 

It has been already stated that Mr Ivey contributes 
two papers, one on Chemistry and the other on the State 
Forests. It is not often that n man professes chemistry 
and forestry Many a chemist is alio a naturalist, and 
why should not a man study the habits of forest trees as 
well as those branches of knowledge included in natural 
history? Mr Iveys report on the forests is interesting, 
but his chemical report concerns us more He gives us 
several chemical analyses of virgin soili, and endeavours 
to show that such analyses are of direct use to the 
fanner We agree with Mr Ivey when lie says that the 
chemist by discovering some compound in the soil un 
favourable to crops, can afford the settler information 
which will save him from the loss of pitching his tent on 
a barren location We must however, assure Mr Ivey 
that he i ushes a little too far his argument in favour of 
the value of chemical analyses of soil We have now 
before us a most remarkable sheet, drawn up by an 
advanced agricultunst in which appear thirteen chemical 
analyses of soils and subsoils, and the| rents of these 
soils, and we must say that we have never seen any 
return showing a great discordance between the wdi 
cations of analyses and the judgment of men who know 
to a shade the actual value of land If Mr Ivej is am 
bitious to make his investigations in this department of 
chemistry of real use and benefit to tbe fanner he must 
strike out a new line of thought Until he does this he 
should, if he would retain the good hpunon of men who 
are competent to form a correct estimate of his work, 
confine himself to those fields of labour in which there is 


ample room for the application' of the established prin¬ 
ciples of chemistry 

Mr R L J Ellery, F R.S, Government Astronomer, 
contributes to the Report now under review an able arid 
interesting report on the meteorology of Victoria. Many 
of the rising generation cast their thoughts on the colonies 
with a view to emigration j and to these Mr Ellery's reflbrt 
must be instructive In the following passage we get a 
general notion of the physical features of the country •— 

“ By an examination of a contoured plan of the colony, 
we find that the most prominent feature is an extensive 
mountain range running approximately east and west, 
rising somewhat abruptly about 1st 37* yt, and long; 
141 s 4c/, varying in altitude from 1,000 to 5,000 feet, and 
culminating in the N E in lat 36° 30’, long 14F ao, 
at Mount Kosciusko, the highest part of Australian Alps, 
where it attains an altitude of over 7,000 feet The higher 
parts of this range, are covered with snow for several 
months in the year The mountain country is for the 
most part densely wooded with fine timber, even to the 
very summits at some of the higher elevations, however, 
especially in the N E many of the peaks are quite bare, 
or only partially covered with dwarfed trees or shrub*. 
The country north and south of this great dividing range 
is moderately undulating or flat, consisting often of large 
plains, in some parts quite destitute of trees, but closely 
wooded m others Along some parts of the coast-line, 
however especially in the Cape Otway, Western Port, 
and Wilson’s Promontory districts, the land rises to con 
siderable altitude (from 2,000 to 3 coo feet) by ranges 
generally well covered by timber to their summits On 
the whole, the country is not well watered the rivers are 
few and insignificant and are often nearly dry in summer, 
there are several lakes, both salt and fresh, m different 
parts, but not of sufficient extent to havejany marked 
influence on the climate. The toast line itself is for the 
roost part flat, with a moderate elevation although, as 
just stated, at some places lofty ranges abut on the sea, 
and the coast becomes precipitous and rugged An eaten 
sive sea board open to polar winds and oceanic currents, 
modified, no doubt, by the presence of the island of Tas¬ 
mania an extensive and wooded mountain range running 
across the whole breadth of the colony, the higher por 
tions of which are often clothed in snow and the gene¬ 
rally and sub tropical Australian intenor dominating on 
its northern and western boundary must each necessarily 
exercise considerable influence in producing conditions of 
climate varying with the locality * 


The notion is generally entertained in these countries 
that the climate of Victoria is extremely dry Mr Ellery 
shows that the rainfall attains to the average of similar 
latitudes in other parts of the globe. He puts the average 
at 25*66 inches per annum Spontaneous evaporation is, 
ho wevei, very great and a large quantity of the rainfall is 
also lost in consequence of the vast area of tbe country 
which has been unbroken 


The mean temperature of the year is given as follows — 


Melbourne 57° 5 

Portland 6o°*9 

Cape Otway 55°1 

Port Albert jo" 4 

Saba Island 58**6 

Ararat 58*0 

Ballarat 53° 6 

Sandhurst 58*7 


Bush Waste 57° a 

Stawell 57 0 7 

Berwick 57* r 

Daylesford 53°*l 

Heathcote 57*4 

Castkmain 56 a *a 

Camperdown 54°*6 


The minimum of heat occurs in June, July, and 
August The lowest known at Melbourne is 27”, or 5 s 
below the freezing point ; at Portland, 27°, at Sandhurst, 
27° 5, and at Ballarat, 22° 
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The highest recorded temperature m (he (hade occur* 
at S*uadhur*t in January, and was 117®, at Melbourne 
It t*. “ There are other localities in which higher tempera- 
twee prerail in the same month, especially in the plains 
north of the dividing range, and along the banks of the 
Mmray, in which the temperature has been as high as 
UJ5* to J2$° for several days together It is during the 
hot winds to which the climate is subject in summer that 
our highest temperatures occur, but they seldom last many 
hours, and are usually followed by a change in the direc¬ 
tion of the wind, and by a comparatively low thermometer, 
when a fall of 30° to 35 0 often occurs m as many minutes ” 
We intended to make some remarks on the general 
advantages of a Department of Agriculture, but shall 
reserve them for a review of a similar volume which has 
come to us from the United States of America. 


The 


OUR BOOK SHELF 

'he Pathological Significance of Nematode Hamatoeoa 
By T R Lewis, M B., StaffSurgeon H M B F, on 
Special Duty. (Calcutta 1874) 

This little work may be regarded as a companion volume 
to Dr Lewis’s essay “On a Haematozoon in Human Blood ” 
Both are reprints from the Annual Reports of the Sam 
tary Commissioner with the Government of India, for 
the years 1871 and 1873 respectively, and as such testify 
to the high class of scientific labour performed by the 
staff officers on special duty 
The mam points brought out by Dr Lewis are such as 
afford proof that chyluna (or a milky looking condition 
of the urine) and the elephantoid state of the tissues are 
associated with the presence of a microscopic nematode 
entozoon in the human blood Having fairly established 
that conclusion, he next proceeds to show that the dis 
orders in question are immediately “due to the mechanical 
interruption to the flow of the nutritive fluid in the capil 
lanes and lymphatics. Mo one who takes the trouble to 
look into the evidence so carefully collected by the author 
can fail to see that he has thrown a great deal of light upon 
the pathology of chylurfa, elephantiasis, and other more 
or less closely allied morbid conditions , but Dr I-ewis has 
done more than this, for he has extended our knowledge 
of the habits and genetic relations of the microscopic 
hcematozoa of the dog (so long a puzzle to helmlntholo 
gists), and has shown that the so-called F1 lance san 
gutms houttnts are perfectly distinct from the canine 
filaria, which latter, moreover, he proves to be the 
progeny of the Filarta sangusnolenta Further than 
this, the author has detected numerous specimens of an 
aberrant type of nematode worm in the walls of the 
stomach of pariah dogs. These parasites occupy small 
tumours, two or more being usually coiled together in the 
centre of each swelling He speaks of them as Eihtno 
rkyncht, which, indeed, they somewhat resemble, but it 
is quite clear from the very admirable figures accom 
ponying the description, that the worms are not members 
of the order Aianihocephala They are, m fact, exam 
pies of the ChetracatUhns robustus hitherto found only in 
various species of Ft hi The illustrations, throughout, 
are remarkably clear, and show the internal structure of 
the parasites to perfection. T S. Cobbold 


LETTERS TO THE EDITOR 

[The Editor dees not holdhimself responsiblefor efimtons * 

by Mi correspondents Neither can he undertake ta _, 

or to correspond with the writers of, rejected manuscripts 
No notice is totem of anonymous communications ,] 

The Origin of the Jewish Week 
Ma, R A. Pkoctor s paper on “Saturn and the Sabbath of 
the Jews,” in the Contemporary Review of Shit month, reopens 


one of the oldest and moat interesting questions in the history of 
astronomy Unfortunately, the writer is very imperfectly ac¬ 
quainted with the literature of his subject, and m oonse q ucnce 
bos, I think, imported not a little confusion into the diteuwlon. 
That the week of seven days is directly connected with the 
worship of th« fccrcn planets known to the ancients, is & theory 
which has always had many supporter*. It is at once suggested 
by the familiar names of the seven days, and would be absolutely 
proved if we could show that these names are as old as the 
division of the lunar month into four weeks. Again, it is also a 
well known, though leu wide ipuad doctrine, that the Jewish 
Sab b at h passed into Mosaiun from an earlier planetary religions 
Of course, if it can be shown that the Sabbath was originally 
sacred to Saturn, we have a strong proof af the antiquity of tha 
names of the week days, and a probability that these names art as 
old as the seven dty week itself In this wsy a question m the his¬ 
tory of btmmc religions comes to have an important bearing on a 
question in the history of astronomy Mr Proctor reverses tha 
argument iie assumes that we have the dearest possible 
evidence that all nations thst adopted the seven day week named 
the days after the planets, and did so in that peculiar order 
which is geneially explained by assuming that a new planet 
presides over every successive hour of the week, and that each 
day takes the name of the planet of its first hour It is then argued 
that Satui n, as llie highest planet, was the supreme god of Assyria, 
and so also of the Egyptians who received their astrological lore 
from Chaldea. The Egyptians, we arc told, certainly consecrated 
the seventh clay of the week to Saturn, and since the Israelites left 
Egypt observing the Sabbath, while theie is no evidence of a 
Sabbath in patriarchal times, “ it is presumable that this Hay 
was a day of rest m Egypt ” Now, whatever may be the nlu- 
mate solution of the problem of the origin an I diffusion of die 
seven day week, this theory rests partly on uncertain assump¬ 
tions, partly on undoubted blunders. It Is notorious (hat several 
Semitic nations, not to speak of die Peruvians, had a seven day 
week without planetary names , so that Mr Proctor's funda 
mental assumption begs the whole question Then, again, it 11 
the opinion of so great an authority as Lapsius that the 
Egyptian* had no seven day week, but divided the month into 
three decades. The passage of Dion Cassius from which the 
contrary opinion is drawn is certainly not decisive for ancient 
Egyptian usage, and Mr Proctor seems to quote his author at 
sacood hand; for he asserts, in flat contradiction to Dion, that 
when the latter wrote, neither Greeks nor Romans used the 
week For the supposition that Saturn was the supreme god of 
the Egyptians, not a shadow of proof is offered, while what la 
said of the Assyrian Saturn is directly in the teeth of the most 
recent researches If Mr Proctor had read Schrader s essay on 
the Babylonian origin of the week, he would have known that 
Ad or or Saturn is quite distinct hum the supreme god Aiur 
Thus, apart from the late and doubtful testimony of Dion, Mr 
rroctor ha* no other evidence for his Egyptian theory of tl« 
week than that which he derives from the presumed nun exist 
ence of the Sabbath among the Hebrews before they entered 
Lgypt But the seven day week appears in the narrative of tho 
flood, which is certainly not an Egyptian legend I say nothing 
of numerous minor inaccuracies in Mr Pi odor's paper, but 
repeat that the point on which new light requires to be thrown 
is whether it can be made out that the names of the seven day* 
are as old si the week itself This again seems to depend partly 
on the question whether the division of the day into twenty four 
hours It older than the week, and partly on what can be deter¬ 
mined as to early Lgyptian and Chaldean subdivisions of the 
month The Egyptians bad a day of twenty lour hours, but 
had they a week? The Chaldeans may have had the week, but 
they seem to have divided the day (including the night) into 
twelve hoars. Perhaps, however, it ought to be borne 111 mind 
that Dion gives another way of accounting for the names of the 
day, depending not on the division of the day into bouts, but 
on the analogy of musical harmony (if hpitarl* 1) *«d rtredpMv) 
The Jewish Sabbeth can contribute hide to the argument unless 
one u prepared with Ltgarde to maintain that Shabbat it a 
name of Saturn. W R Smith 

Kirkea’ Physiology 

I HAVK observed in your issue of Jan a8(voLxi p.248)alett«r 
in answer to tome previous remarks of mine concerning the true 
function of the sinuses of Valsalva. \ our correspondent, Mr 
Prjdsaux, does not, it seems, quarrel with the actual method of 
-but urge* that the conditions necessary for the 
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existence of the premisses do not practically obtain I may 
remark, however, that Mr Pndeaax doe* not show how or in 
wbat manner my arguments are inapplicable, bat content* him- 
•elf with pointing oat what he imagine* to be an error in my 
conception of the mechinttm of die part m question Now, I 
candidly con feu that my knowledge of the state of thing* at the 
base of the aorta was not based upon practical observation, but 
at the none time I most, in justice to myself, say that in the 
mental review which I took of the possibilities of construction of 
the valve*, I tecognued the probab’e existence of the case which 
farms the sulnect of Mr Pndeaax’* demonstration But as he 
seem* to think that if this error be granted the whole reasoning 
which Mows is consequently invalid, I assert that it is by no 
means obvionsly certain, <t prion, tbit an alteration m the condi¬ 
tions of its application most necessanly modify the conclusion 
On the contrary this very point which he deems it needless to 
prove because he has no doubt that it will be allowed, is the 
very pomt on which the whole question turns I think also that 
in the farther illustration of this I shell be able to show that Mr 
Pndeaux has missed the sole idea for which I w-is anxious to 
contend, vis , “that no mechanical advantage is gained by the 
expansion of the aorta towards its termination Moreover if I 
can point ont the occasion of his difference from myself, I shall 
at the aame Ume be rendering my own assurance the more com 
plete 

In the tint place, then, I think the difference u more verbal 
than real and depends upon a certain ambiguity in the term 
“ force of reflux. This I have interpreted to mean the pressure 
which would be represented by an area equal to the normal 
calibre of the vessel, being of opinion that it cannot naturally be 
applied to the multiplied pressure which would be given by 
taking the total area of expansion as Us equivalent The former 
pressure it transmitted without diminution to the unsupported 
area of the valves 

Again, the statement that “ owing to the expann n of the 
aorta towards its termination, the force of reflux is most efficiently 
sustained by the muscular substance of the ventricle, 11 undoubt 
cdlv true in one sense but m this case it is reduced to s mere 
truism, and amounts nmjlyto this, that "the muscular subs ance 
of the ventricle being partially exposed to the contact of the 
column of bloo 1, the latter rests upon it, and this, indeed, 
holds good whether the valves be mediate between the blood 
and the structure of the ventricle or not However, I cannot 
help crediting the enunciation of Mr Savory • theory with more 
than this, and maintain that it naturally Induces the idea that 
the arrangement is in some way advantageous to the valves, 

/1 that the pressure is lessened on the unsupported portion 

That thu conclusion was contrary to mtcbamcal laws was what 
I endeavonre 1 to show in my first letter, and that my arguments 
are equally applicable in the present instance is evident from the 
fact that the existence of that portion of the valves which rcits 
upon the ventricle is mechaqically unimportant and need not be 
considered, since the remainder of their smfsce bears just the 
same pressure as if they were attached directly to the margin of 
the ventricular nng 

It w possible, however, to make one other supposition on 
behalf or Mr Savory’s thsory, that the error lies in its statement, 
and not m the theory itself If this be the case it would at any 
rate be much better expressed thus 11 That though the aorta ex 
psnds towards its termination, the increase of pressure which the 
valves would thus have to bear is compensated by the support 
which they receive from the muscular substance of the ven 
tride ’ 

With regard to the last paragraph of your correspondent s 
letter, m which he denies the possibility of contraction of the 
aortic orifice during the diastole, I can only say that instead of 
imagining this to M the case, I expressed a strong doubt as to 
its occurrence For the original statement the text book and not 
myself w responsible, as may be seen from the following quota¬ 
tion “ The reflux of blood is mod efficiently sustained by the 
ventricular wall, which at the moment of its occurrence is pro¬ 
bably m a state of contraction ” That this, however, should take 
place is, as Mr Pndeaux justly observes, an Impossibility, and 
only proves the existence of another error either of theory or 
enunciation W Pkrcv At uc 

51, Palace Gardens Terrace 

Flight of Birds 

1 HP Duke of Argyll appears to maintain that a bird can 
remain at rest in a uniform horizontal current by simply 


-it that the muscular effbrt required to 

s attitude is somehow an explanation of toe pbeoo- 

Bnt would a dead bird, of precisely the same weight, sue, shape, 
&c , rigidly fixed in the same attitude, also remain poised nnoer 
like conditions? Of course I do not refer to the practical diffi¬ 
culty of maintaining an exact balance m the case of a dead bud, 
but m order to test the theory I suppose a ma the matically uni¬ 
form current and a mathematically perfect poise. 

The live bird being perfectly motionless, the two srould be 
precisely in the same mechanical condition, although the rigid 
attitude of the live bird would be maintained by dint of muscular 
exertion, and that of the dead bird by nnr mortis Under 
these circumstances, would the dead bird fell to the ground or 
remain poised ? If the former, what mechanical forces would 
apply to it which do not apply to the live bird ? If the latter; 
then it would clearly follow that both birds could without change 
of attitude move with a uniform velocity, m a horizontal line, 
through still air, for it is dear that the mechanical problem is 
precisely the same, whether the air be in motion and toe bird at 
nit, or the bird in motion and the air at rest In each case the 
rtlaUvs motion is the same 

Suppose, for example, a bird were poised at rest in a westerly 
breeze, moving over the earth • surface at the rate of twelve miles 
an hour, and suppose also the surface of the eirth on account of 
latitude to be moving at an equal rate in the opposite direction 
lo anyone stationed on the surface of the earth this would be a 
case ol the bird remaining still in a moving current Yet, in 
fact, the bud would really be moving through still air at the same 
rate as the surface of the earth Thu, I think, will be sufficient 
to illustrate the fact that the motionless poising of a bird in a 
uniform cuirent ts identical with its uniform motion through still 
sir without change of attitude 

I need hardly pomt out that the muscular effort necessary to 
maintain toe required attitude, producing no actual motion, can 
do no mechanical work It cannot overcome atmospheric friction, 
nor the effect of the attraction of the earth 

Perhaps, indeed, the following simple way of viewing the sub¬ 
ject may render it still more obvious — 

I If the bud were depnved of its motor weight, it if it were 
exactly of the weight ot toe atmosphere, then, whatever might 
be its motionless attitude, it would clearly float away like a balloon 
with toe atmospheric current in which it was immersed 

a If the air were atlrest, then also under the same circum¬ 
stances it must necessarily fall towards the ground, either verti¬ 
cally or obliquely, owing to Its weight 

3 Therefore, by toe most elementary law of toe composition 
of motions, it follows that, taking into account the weight of the 
bud and toe motion of the atmosphere, the actual rcsultint 
motion win be 1 motion combined of a motion vertically down 
—ards and one or more horizontal motions 

4 The resistance of toe air on the relatively still wings of toa 
bird enables it to convert Its downward motion partially into a 
forward motion also, but it is quite obvious that a motion com¬ 
bined of horizontal motions and a downward motion must result 
in s downward motion, and cannot produce equilibrium 

The Duke of Argyll s testimony to the fact that buds hover 
appartMily without motion m horizontal air currents is valuable, 
and no doubt increases toe difficulty of accounting for the pheno¬ 
menon on the hypothesis of upward currents 
Great Keinet College F. Guthrie 

To Mieroacopisti and Bntomologieta 
Can any of your readers who are sucroscopists and entomo¬ 
logists help me to a successful method of killing and mounting 
Hoplopkora documaua —belonging to the order Acanaa ? 

rbe difficulties it presents are, that on bong touched it coo 
tracts its head and legs and withdraws them into toe bony 
envelope which surrounds its body, and that portion of the 
envelope extending over the head then closes tightly upon toe 
aperture, completely shutting m the bead and legs, so that in 
this condition the creature appears like a very minute teed 
covered with a few spinous projections. I can find no certain 
method of causing it to die nnclos ed , or so to mount it is to 
exhibit it* form, and as toe creature is not easily met with, I 
•hall feel much indebted by any suggestion* I may add that I 
have consulted experienced mounters without success. 

HiU Top, Mmnunt, heb 22 R C FitHxa 

* Sm Natvh vol x p >6* 
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stated oat the actual temperature had apparently no effect upon 
thecokmr of the paper Since then I have had reason to change 
my opinion During the late severe weather I have had better 
ctopqrtentoes of studying the behaviour during Croat, and I have 
oei er ved that though in summer the paper will remain red for a 
difference of 3* between the thermometers, In very cold weather 
it is only red when that difference Ms to o', or perhaps 5 0 
This teems to agree with the fact that cold air cannot dissolve *0 
much aqueous vapour as warm air A. Pescy Smith 

Rugby, March 6 


OUR ASTRONOMICAL COLUMN 
Total Solar Eclipse of 878, October 29.— In a 
communication to the Ttmts in August 1872, thU eclipse, 
in the days of King Alfred, waa pointed out by the Rev 
$ ] Johnson, of Upton Helions, Devon, as having been 
probably total in London In the Saxon Chronicle it is. 
merely stated that “ the sun was eclipsed one hour of the 
day,” without reference to any phenomena of totality , Ihe 
Chromcon Scotorum records “ a dark noon ," in the 
Annates Tuldensts wc read “Sol quoque in 4 Ka] 
Novembris post horam nonara ita obreuratus est per 
dimidiam horam, ut ateilae in ccelo apparent ct omne 
noctem sibi imminere putarent” This night like appears 
ance of nature clearly indicates that the eclipse was total 
at Fulda (Hesse Cassel), ard if our calculations assign 
dements for the eclipse, which show totality at this spot, 
it may fairly be assumed that they will give very nearly 
the true phase for London Correcting the arguments of 
Damoueau’s Lunar Tables of 1824,10 as to bring them 
into agreement with Hansen for moon and Le Vender for 
sun, and taking the minor equations from the Tables, we 
find the following elements for 878, Oct 29 — 

Conjunction in R.A., oh 51m 24s. M t at Greenwich 

R.A. 2i°8 & 10 

Moon’s hourly motion in R.A. 37 25 

bun’s „ , ,, 2 20 

Moon’s Declination 
Sun’s „ 

Moon’s hourly motion in Decl 
Sun’s , „ 

Moon’s horizontal parallax 
Sun’s „ „ 

Mocn’s true semi diameter 
Sun’s „ „ 


14 6 44 b 

15 4 40 f> 
825 S, 
o 48 S 

60 35 
° 9 
16 31 


him Putting / for the geocentric latitude of place, and 
L tot its longitude from Greenwich, reckoned positive 
eastward, t for Greenwich mean time— 

Cot.» = 136 jjeo - f•13760] un. /+ t» 709*.] co. 1 cot (A + ijj* j« y) 
/aih 17m. ij».qFU76o8 i«n w - [j J»4«}1 Ml. / 

- (3 9>«*‘i co« / co* (Z +109 w 4) 

Upper sign for beginning of totality, lower one for ending j 
the quantities within the brackets are logarithms. 

The Rev. S J Johnson found no other total eclipse in 
London during the long interval from 878 to 1715, and 
we are able to confirm his inference that there fa not 
likely to be another one visible m the metropolis for five 
hundred yean from the present time. Less than seven 
yean after the eclipse of 878, or on June 16, 885, a very 
great eclipse passed over Scotland and Ireland By a 
similar accurate computation to that detailed above, it is 
found to have been total not far from Nairn, and the 
duration of totality waa little less than five minutes, a 
most unusual length for so high a latitude In Chromcon 
Scotorum we read, “ The stan were seen in heavens " 

Enckk’s Comet —The ephemens of this comet for the 
present appearance, communicated by Dr von Asten, of 
Pulkova, to the St Petenburg Academy, not having been 
yet transferred to the Asltonomucht Nachruhten, where 
such matters are commonly looked for, we continue our 
reduction of the places to 8pm Greenwich time for the 
period when the comet is likely to be most easily found 
m these latitudes — 


75 00 

74 3*8 

t 433 

74 67 

73 4*3 

» 350 

73 *04 

73 * 1 

1 258 

7* 48 8 

7* 4*4 

1 156 

7* 45 3 

73 0 5 

1*042 

73 31-9 

0*918 


9 2 27 

The distance from the earth 1* expressed, as usual, in 
parts of the earth’s mean distance from the sun 
Vari abi e Stars - Next week we shall give the times 
of maxima and minima of the better known variable stars 
for two or three months in advance, calculated from the 
elements in Prof Schonfcld’s last catalogue It docs not 
appear that an ephemens for 1875 has been circulated as 
in several previous years 


Assuming the position of Fulda to be in longitude 
Ob 38m. 41*, E, and latitude 50° 33 7, we find by direct 
calculation from the above elements a total eclipse, 
totality commencing at 2b 9m 32s. local mean time, and 
continuing im 41s. with the sun at an altitude of 19° 
The partial phase began at oh 56m and ended at 

£ 24m The Fulda annalist has “post horam nonam ’ 
the time of the eclipse, but the tiroes we have found 
cannot be very much in error The sun rose at Fulda on 
this day at 7b 12m apparent time, or at 6h 57m mean 
time, so that the ninth hour from sunrise would be 4 p m 
To reconcile this difference, Dr Haitwig, of Leipslc (who 
calculated the eclipse in 1853 from the best data then avail¬ 
able, without finding it quite total at Fulda), conjectured 
that the author of tne Chronicle might have reckoned his 
time from the commencement of twilight at the beginning 
of the month However this may be, our elements, which 
may be expected to be pretty near the truth, have mdi 
cated a very measurable duration of totality at Fulda 
Calculating now for London (St Pauls), we again find a 
total eclipee commencing at ib 16m. 20s mean tune, and 
ending at lh. 18m 10s, or with a duration of im 50s 
If any reader should have the curiosity to examine the 
t|«ck Of totality further, the following fonnulse will assist 


THE FRENCH TRANSIT FXPEDITION TO 
NEW CALEDON/A 

have received the following interesting communi¬ 
cation from a correspondent -— 

The French Transit of Venus Expedition to New 
Caledonia was the result of an after thought on the part 
of the French Academy, which only took a definite form 
m the shape of active preparations for the great event in 
May last, months, if not years, after the other stations 
had been fixed on and the con struct ion of the necessary 
instruments commenced. The New Caledonian ob¬ 
servers were consequently at a great disadvantage, being 
obliged to complete all their arrangements within the 
short space of ten weeks, and to start for this Ultima 
Thule of civilisation m the middle of July. Everything, 
however, was got in readiness at home with so much care 
and despatch that nothing of the slightest importance, 
either in the astronomical or photographic department of 
the expedition, has been found wanting The observatory 
has been fitted up and the observations made with as 
muck completeness as if the centre of E ranee, and not a 
convict settlement at the very opposite extremity of the 
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world, had been the scene of operations, and the results, 
though not all that could be desired, an nevertheless well 
worthy of the time and money expended in obtaining 
them 

M Andrfe, of the Pans Obsemtoty, a well known 
French astronomer, was appointed director of the expe 
dition, whilst to M AngOt, Professor of Physics in the 
Normal School, Paris, the photographic portion of the 
work was entrusted The instruments to be used con 
listed of five telescopes of various powers a very complete 
photographic apparatus which will be desenbed hereafter' 
a meridian instrument, an apparatus for producing an 
artificial transit, with electric chronograph carrying four 
pens attached , and lastly, two instruments for accurately 
determining the magnetic inclination and declination of 
Noumda, which up to the present time have never been 
exactlyknown The largest of the telescopes ( 7 S«), 
as well as three others (5 in), was provided with an 
objective silvered by M Foucaults process, the fifth 
having an unsilvered lens of 3} in diameter, and of 
extremely good definition All the instruments were 
equatomlly mounted, three of them being connected with 
the chronograph, whilst the other two obt uned their time 
by means of clock and chronometer The telescope used 
for the photographic pait of the work had an objective of 
5 in. diameter and 13 ft focal length, and was firmly 
ti\ed m 1 horizontal position on stone pillars, the image 
of the sun being directed along the axis by a large sil 
vered mirror placed outside and moved at will from the 
interior by means of long wooden rods on cither side of and 
parallel to the telescope During the transit on assistant 
stood near this mirror, and at every commind “ 2 V 
coin removed the cover (placed on the mirror to pre 
vent it becoming heated, and thereby causmg distortion 
of the suns image) and replaced it immediately after file 
phte had betn exposed With this apparatus, the 
dagjeircotype process of sensitising a silvered plate of 
copper by means o( iodine and bromine, developing in a 
mercury bath and fixing with hyposulphite of soda, was 
alone emplojed, and with the greatest success 

Though the day was somewhat cloudy, considerably 
over too very well defined pictures of Venus during the 
Transit were obtained, together with 130 others rendered 
less distinct by the intervention of clouds. When it is 
known that for several days previous to the 9th, the 
weather had been so bad that all hopes even of a glimpse 
of the transit of the planet were abandoned, and that 
dense clouds hung over tlic whole sky, and heavy showers 
of rain fill up to within four hours, of the first contact, 
M Angot may well be congratulated on the success of his 
labours These daguerreotype pictures are not quite 
i£ in in diameter, and were obtained by exposures 
ot the plates varying from to fa of a second in 
duration M Janssens method was not emplojed, but a 
very simple plan was adopted of placing the sensitised 
plate in a frame fixed at the focus of the chemical rays, 
and causing the exposure by sliding m front of it a 
metallic screen with a sht in it, whose width of course 
varied with the time necessary for exposure. A clock 
connected electrically with the sidereal one in the maw 
observatory was placed in a convenient position above 
the telescope, aad the instant of each exposure accurately 
noted. The assistants in this work, four in number, were 
all convicts, who performed their share with the neatness 
and readiness for which Frenchmen, whatever their pou- 
tmn in life may be, are so remarkable, and, indeed, 
nothing has struck me more during the progress of the 
work hero than the aptitude which seems innate in the 
French race for work of this kind, and it is no disparage¬ 
ment to English soldiers to say that it would have taken 
them days to learn to read chronometers with the accu¬ 
racy which their French brethren in arms acquired in, a 
few hours aad apparently without the slightest difficulty 
The main feature* in all the telescopic observations are the 


3} minutes difference between the estimated and observed 
times of first contact, the absence of the drop, and, in the 
case of the instruments furnished with silvered objectjvts, 
the clear tangential contact of the planet and the sun’s 
limb, which enabled four out of the five observers to 
obtain the instant of second contact with very great accu¬ 
racy With these objectives, which appear to be mo¬ 
dally well adapted for observations of this nature, the 
planet was seen to pass dear and distinct on to the son’s 
disc, without any appearance of distortion or cloudiness 
whatever, but with the unsilvered objective an appearance 
was observed as if a drop, such as those desenbed by 
English astronomers, was about to form Without forming, 
however, it changed almost imperceptibly into a tremulous 
haziness, which rendered it impossible to say when the 
actual contact took place, and compelled the observer to 
note two instants, one when this haziness first appeared, 
and the other when it had so far disappeared in the 
increasing brightness m the rear of the planet that he 
was confident that Venus was fairly on the solar disc. 
These two instants are separated by an interval of thlrtji 
four seconds, and their mean corresponds within two or 
three seconds with the instant of tangential contact 
observed with the other instruments. Whether the slight 
cloudiness of tlic sky, or a constant error peculiar to «n 
unsilvered objectives, or the fact that the latter telescope 
was focussed on a spot much nearer to the sun’s limb 
than the other instruments, is to be put down as the 
cause oi this difference or not, seems at present a matter 
of doubt only to be cleared up when other observations 
with unsilvered lenses are recorded 

The third and most important contact in New Cale¬ 
donia was not observed, owing to a cloud which, much to 
our chagrin, strayed over the sun s face some 6 before the 
estimated time of egress, and completely shut out Our 
view for about 20, after which the fourth contact was 
observed but with a considerable degree of uncertainty, 
on account of the undulatory appearance of the sun s limb. 

1 may mention, in conclusion, that the times of duration 
of the whole transit, it the interval between the first 
and fourth contacts, obtained by three of the observerr, 
differed by only 8 , but these were considerably at variance 
with the estimated duration of the transit as given in the 
Nautical Almanac Besides MM Andrfc and Angot, 
three French officers, Capts, Derbds, Bertin, Ribout, and 
Mr Ahbay, took part m tne observations. A. 

On board the ft mgahra, 

Jan 5, 187J 


SCIENTIFIC RFPORT OF THE AUSTRO HUN¬ 
GARIAN NORTH POLAR EXPEDITION OP 
1873-74* 

"THE real object of the expedition was not particularly that of 
* reaching high latitudes, but rather the investigation of the 
large unknown tea north of bibena j tbe explorers thought they 
might eventually reach Behrings Straits, without cheilshing very 
sanguine hopes on this point. When during 1871 Lieut ”Wey 
precht made a preliminary expedition into those regions, fig 
found the whole large sea between East Spitsbergen and Nowaja 
Semlja 10 completely unknown, that In spits of nu stopping £ 
weeks at Tromso and making inquiries of all Flntuaarkskip, 
pen and whalers, he coaid not learn anything definite a* to 
the conditions of climate and ice in those parts, few vessels 
had succeeded in reaching the 76th degree of north latitude. 
Daring the two Austrian expeditions ibis unknown sea has 
been investigated from 40* to 70* Ea t long (from Green 
wicb) and beyond the 79th degree of latitude on the west side 
and the 80th on the east side, an extensive, hitherto unknown 
tract of land has been discovered and 1 tent Johns Payer has 
made sledge journeys Into this land, reaching very nearly 83° 
N lat 

In 1871 the explorers had found the sea completely fret from 

tssr 
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iMMfafU N lot,north of Nowaja Semlja, and their mien 
fan it the second expedition was to investigate this miou 
QSltoriy direction, biking the Stbemn coast as basis, and defend 
fag on the influence of the great Siberian rivers, whose great 
awmtMea of comparatively warm water probably free the coast 
Iran tea almost every summer 

Unfortunately the year 187a was one of the most unfavourable 
«vcr seen. Already In 74“‘5 N lat the explorers found ice 1 
they could only reach Capa Nassau with great difficulty, and 
were Anally blocked up by packed ice la a locality where, in the 
previous and following years, there was no ice for one hundred 
Qeemaa tmlea round. They never got within the reach of the 
Siberian riven, and the uncertainty with regard to their influence 
upon the iee along the Siberian coast is still the some as ever 
«t one point is dearly proved, namely, that the conditions of 
iee between Spitsbergen and Nowaja Semlja ore highly variable 
from year to year; this circumstance, more than any other, 
speaks against the advisability of Aiture expeditions to be made 
on the bun of Frans Joseph s Land In 1874 the explorers 
fodttd die ice again In the same petition at in 1871 there is 
perhaps a certain periodicity In this. 

Lieut Weyprecht formerly thought that marine currents were 
ths principal ’cause of the general motion of the ice in Arctic 
regions 5 be is now of a different opinion, aa he maintains that 


o that of winds upon the 


_ , . jmpored to 

drifting Ice The existence of Gulf stream water in the great 
between Norway, Spitsbergen, and Nowaja Semlja is undeni 
able) the current cannot, however, be traced directly by its 
oouree, but rather by the unproportlonally high sea temperatures 
la those high latitudes. As a natural consequence of this, the Gulf 
stream does not regulate the limits of Ice, but the ice, set in motion 
by winds, regulates the limits of the warmer Golf stream Water 
depriving the same o! the last degrees of heat which it contains 
A comparison of the //ansa drift with the winds would »how 
whether on the east 001st of Greenland the drift of lee is only 
■rodsced by the latter; 8ir L. M*Clmtock proves with figures that 
tbit decidedly u the case m Baffin ■ Bay The speed of the drift 
of course depends upon the force of the winds, local conditions, 
vicinity of coasts, and the more or leu open water The great 
influence of the wind upon the ice-fields is explained by their 
ruggtdnets , each projecting block represents a sail. 

In the vicinity of coasts it is somewhat different, Immense 
currents are often perceived there, originating through the tides, 
or perhaps through the motion of the ke itself and the winds 
There Is a decided general tendency in the tee to move south 
ward daring the summer. the reason of this may be the flowing 
off of melted water in all directions, which censes a breaking 
up of the whole Arctic mass of ice. But all other influences 
upon the motion of the ice are nearly imperceptible when com 
pared to that of winds, and can only be traced in their most general 
affects. It is quite certain, however, that in the tooth of Franz- 
Toeeph s Land there 11 a constant flow of ice from east to west, 
*.r. from the Siberian sea. If the field of ice which held Lieut 
Weyprecht’s ship a prisoner had not attached Itself to Wilcxek 
Island, it would have drifted towards the northern end of 3 piti 
besom j he arrives at this conclusion from observing the winds 
of urt winter 

v Tithe influence of winds Lieut Weyprecht also ascriies the 
existence of open water near all west coasts in those regtosi: he 
farad the m«m direction of winter-storms in Frans-Joaeph s Land 
to be ELN E. , the ice under west coasts Is therefore constantly 
broken up. Limit Pa yer^o n the northernmost pomt^he reached, 

wuterneara west coast, upon which he was travailing 
Aim, Vith regard to quality, the lee in thorn seat is very variable. 
Wktts la the sammer of 1873 the explorers could not see the 
end of the field In which their ship was fresco In, they never met 
fields oT such an extent daring their retreat 1 also, with regard to 
tWokMut there was grtfit variety In 1873 their fieWfamad 
eg insgslsr freeso turn, with high ice walk ui ail directions and 

perished with thlist faring a month and a half, the ire was so 
& In some plaoce at the end of July that they often broke 
through while drawing their sledges. During the drift the whole 
nuunwas doubtiere packed very closely j the field, in spite ojf the 
SMfaaat driftfcg motion, did not ton round, the bow of the 
Afaewlnfaff nlw»y*fa» the suhe dtreetkm j #«dy in September, 
sS. tbefi 3 d wo* grtetiy rsdneed, It began te two, in October 


and November large holes were seen in St m the vicinity of the 
coast, towards the south. 

Whether Fmnx Joseph s Lend oro again be reached by ship, 
Lteut Weyprecht thinks mainly dependent on favourable con 
dittoes of weather and ice, in any oaae a very warm summer 
will be neoesmy, and then it could be done only late in the 
year As the most favourable pout to start from in such an 
expedition, ha indicates 45° l^ott long, as here he found the 
barrier of ioe In 1871 to be fifty German mifes more to the north 
than in 60° E. long. 

In the preliminary expedition of 1871, Lieut Weyprecht 
found sure signs of the vicinity of land in 43° h long and 

f 5 N lat, and accordingly he proposed this unknown land 

-w basis for future expeditions sent to reach the pole The 

mysterious Gi ills-Lend is situated upon 30* E. long The south 
coast of Frans Joseph ■ Land was seen by Payer at least as fares 
30° E long Lieut Weyprecht now thinks he may be permitted 
to conclude that these three points are connected Thus Frans 
Joseph’s Land would become greatly extended in a western 
direction. Numerous Icebergs floating along the coast seem to 
confirm this Idea, and It is hardly necessary to point out how 
much the Interest In Arctic Investigation would be increased by 
this Idea proving a correct one 

During a year and a half the explorers had constant oppor 
tamtles closely to observe the behevioijr and formation of 
packed ice The phenomenon is instructive, os it is the same in 
the whole of the Arctic regions. With the exception of land 
ice, which clings to the coasts and never reaches far out into the 
sea, all ice—icebergs as well as fields is in constant motion, 
winter and summer , and this, as has been shown, is through the 
influence of winds. The motion, however is a different one 
almost with every field and thus a certain pressure results 
wherever two fields touch this natuially leads to the breakmg 
up of the fields, and the contraction of the ice during sudden low 
temperatures plays its port me similar way If one considers 
the great extent of the fields, sometimes of many miles, and the r 
enormous masses, one can easily imagne the colossal forces 
which are active in these phenomena, and the greatness of then 
effects. When two fields meet, s oombat body to body ensues, 
often lasting only a few minutes, but sometimes even for days 
and weeks. 1 he edges sre then turned up on both sides, up¬ 
wards and downwards, an irregular wall of ice consisting of 
wildly mixed blocks begins to build itself, the pressure incicases 
mote and more, masses of ice eight feet long and bread are liftc 1 
30 to 40 feet high, and then fall to make room for others At 
last one of the fields begins to shift itsef for some distance 
underneath the other one, often they separate for a while, only 
to renew tha straggle But the end of it always is that the 
intense cold unites all into one solid mass a single field results 
from the two and tha naxt storm or quick change of tempera¬ 
ture cracks the new field in some other direction, the pieces 
renewing the old struggle. Thu is the origin of the ice-fields, 
which aie qu te irregular above and below, sometimes only con 
listing of blocks that have frozen together, and filling up the 
whole Arctic region as so-called pack ice 

During winter, snow-storms nil up all smaller irregularities 
completely As soon as the sun begins its nc 10s, the crashing 
of the ice decreases, the winterly ice walls dimmish consider 
ably. Immense masses of ice and snow are melted, and the 
resulting sweet water forms large lakes on all the lower even 
parts of the fields. Dm ing the summer about four feet of Ice are 
thus melted dewn from above, of course the whole field aid 
even thing upon it—the explorer s ship, fur instance—is rn seil so 
much higher In the following winter it grows below in the 
same ratio, and thus the whole of the ice u in an unintmraptad 
process of renovation, frotn below upwards, we may conclude 
that all the old pack ice u replaced by new in the coarse of 
two yearn 

The spaces of open water which naturally occur daring the 
great crushes ore soon again covered by fresh ioe in winter the 
intense cold keep* repairing the broken field of ice. Lieut 
Weyprecht observed that within twenty-four hours, and with a 
temperature of-30* to 40" R, (37 j - ro* C.), the new crust 
be co mes about a foot thick. The salt of tha sea-water has not 
tim* to be displaced entirely, the formation of ice going on too 
quickly, sad a considerable quantity freezes into the 1 pper strata 
of the tea, this quantity decreases downwards as the ice take* 
more time to form Burning at a certain thickness, the ice is 
slmqrtfoM from salt The upper strata, however, on account 
of tlwtrit they contain, attract mofrturt in a great dy e^ead 
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breaking This, ho w e r e r, u only the cate with new ice, u after 
a short time the ult crystallise* oat of the ice, ami the surface 
carer* itself with a snowy layer of salt, sometimes reaching 
two inches of thickness. Even in the moat intense cold this layer 
retains so much moisture that it makes the impression of a thaw , 
only little by little, evaporation and dritiling snow do their work, 
and the ice itself become* brittle. 

In this way almost all the salt, which was frozen in, crystal 
lises oat, and is washed off and hack into the sea by the melted 
water in the next summer The melted water at the end of the 
summer is therefore almost free from salt, and has a specific 
gravity of i x»5 It is evident that a smooth plane of ice, as is 
found on sweet water, is a very rare occurrence in Arctic regions. 

The finest and most interesting phenomenon, the only change 
in the long night of winter, is the Aurora Borealis, no pen can ae 
scribe the magnificence of this phenomenon in its greatest intensity 
In February 1874 1 leut Weyprecht saw an aurora, which ran 
beyond the zenith from east to west like an immense stream of 
fire, and constantly showed intense prismatic colours running 
like flames, and as quick as lightning, from one side of the 
horizon to the other At the same lime flashes of fire came 
from the southern horizon and reached to the magnetic pole , it 
wai the most stupendous natural display of fireworks he nod ever 
been able to imagine. With regard to the intensity of the 
aurora, Litut Weyprecht says he can prove by data that it 
differs, independently of the geographical latitude m the different 
parts of the Arctic zone and that the district he visited was a 
maximal district when the sky was clear traces of aurora: could 
be uninterruptedly oliserved in the second winter he even kept 
an aurora journal, which, however gave only few positive 
results, and was left behind in the ship The phenomenon is 
past all description and classification, changing constantly and 
showing new forms at every moment Lieut Weyprecht was 
never able to describe the origin of an aurora , the phenomenon 
is there, and It Is impossible to say whence It came 

Only In a very general way three forms of aurorae can be dis¬ 
tinguished first, quiet. Tegular arcs, slowly passing from the 
southern honion and disappearing m the northern one, then, 
bands 1 f light of great variety of forms, ever changing place and 
intensity snd lastly, the so called corona r e radiations from 
or towards the magnetic pole Generally the colour is sn intense 
white with a greenish hue , with greater motions and stronger 
radiations the prismatic colours are often seen in great intensity 

I-lent Weyprecht spent much time and trouble on spectral 
oluervatlons of the aurorae, but unfortunately his spectroscope 
was too small and imperfect He could never see more than 
the well known green line compared with the spectral observa 
tions of the Swedish 1 xpcdition which were made with much 
more perfect instruments, his observations are of no value. One 
interesting fact with regard to the aurore was however nicer 
talned It was found that upon very intense auror-v storms fol 
lowed almost every time this is proved by meteorological data, 
and Lient Weyprecht thinks he is justified in the conclusion that 
the Aurora Borealis is an atmosj hetic phenomenon and closely 
connected with meteorological con htions , he armed at this 
conviction through ol serving hundreds of aurorae, but says he 
cannot give any positive or important reason for his conclusion 
(To bt continued ) 


JOHN EDWARD CRAY , FR S 
AX 7 E have to record the death, on Sunday morning last, 
vv at his residence in the British Museum, of Dr J E 
Gray, late Keeper of the Zoological portion of the National 
Collection 

Dr Gray was born in 1800 at Walsall, in Staffordshire, 
being the eldest of the three sons of Mr S F Gray, a 
chemist of that town He was educated for the medical 
profession, and very shortly exhibited his biological taste, 
by writing a work on the then new “ natural" arrange¬ 
ment of plants. In 1824 Dr Gray was appointed an 
assistant in the Natural History department ofthe British 
Museum, where, with the assistance of Dr Leach, he 
commenced the study of zoology to such good purpose 
that In 1840 he succeeded Mr Children as Keeper of the 
Zoological Collection of the Museum At that tune bio¬ 
logy held but a small place in popular favour, especially 
in the eyes of those most active in the tupenntendenc of 


the extension of the British Museum. Against the 
opposing influences thus affecting his department, not 
the least of which was the antagonism or Mr Pajotni, 
Dr Gray, by bis indefatigable zeal and courage to 
face obstacles, nevertheless succeeded in bringing the 
national collection of osteological and skin specimens, 
during the thirty five years of ms keepership, to so high 
a standard of excellence, that no other museum, not even 
Leyden itself, is equal to it 

Most of the biological societies which now exist include 
Dr Gray amongst their founders or earliest members. 
The Zoological Society owes much to him, the number 
of papers communicated to it by him being very great 
He was the leading spint of the Annals and Maraxine 
of Satural History , and was the author of the Zoological 
Miscellany , Knowsley Menagerie, and other works I n his 
Catalogue of the Mammals in the British Museum, whic. 
is far advanced towards completion, is Incorporated much 
of the author’s work in that direction, published originally 
in separate short papers. 

The qualities which most distinguished Dr. Gray as a 
naturalist were his great industry m combination with an 
acute perception of minute distinctions. Hu imperfect 
acquaintance with anatomy in many of its branches much 
limited his generalising powers, and in some cases dis¬ 
torted his view of the relative importance of character 
based only on osteological features. To all students of 
the groups of animals which were touched upon by Dr 
Gray—and there are but few that were not—that author’s 
work will be found invaluable, both from the independent 
light which it throws on the subject, and from the careful 
review which it gives of the previous investigations of 
other naturalists. 

Dr Gray was elected a Fellow of the Royal Society in 
1832 , he resigned the Keepership of the British Museum 
at Christmas last. He leaves a widow, but no children 


NFW ORDER OF EOCENE MAMMALS 
the last meeting of the Connecticut Assembly, 
t ebruary 17, Prof O C Marsh made a common! 
cation on a new order of Eocene Mammals, for which ho 
proposed the name 7 tllodontta These animals are 

among the most remarkable yet discovered in American 
strata, and seem to combine characters of several distinct 
groups, viz., Carnivores, Ungulates, and Rodents. In 
TtUothermm, Marsh, the type of the ordcr ; the skull has 
the same general form as m the bears, but in its structure 
resembles that of Ungulates The molar teeth are of 
the ungulate type, the camnes are small, and in each jaw 
there is a pair of large scalpnform incisors faced with 
enamel, and growing from persistent pulps, as in Rodents 

The adult dentition is as follows —Incisors * , camnes 

Y , premolars * , molars j The articulation of the 
lower jaw with the skull corresponds to that m Ungulates 
The posterior nares open behind the last upper molars 
The brain was small, and somewhat convoluted. The 
skeleton most resembles that of Carnivores, especially 
the Ursula, but the scaphoid and lunar bones are not 
united, and there is a third trochanter on the femur 
The radius and ulna, and the tibia and fibula are distinct 
The feet are plantigrade, and each had five digits, all 
terminated with long, compressed and pointed, ungual 
phalanges, somewhat similar to those in the bears. The 
other genera of this order are less known .but all appa¬ 
rently had the tame general characters. There are two 
distinct families, TilleUienda , in which the large incisors 
grew from persistent pips, while the molars have roots, 
and the Stylmodontidce , in which all the teeth are root¬ 
less. Some of the animals of this group were as large as 
a Tapir With Hyrax or the Toxodontta the present 
order appears to have no near affinities 
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METEOROLOGICAL OBSERVATIONS IN THE 
PYRENEES 



ilrtm—L bat just com 
• yotf Haeute’ - 


— __,rated from 

.Jig O* Stitt Aibt *tmo- 
d season. Thriei Mv thruof 

_»the surface of the earth, and 

* waa aUe to find.an upper current blowing from 
Jk TWhwt time M started at 1 30 p M, travelled 
M-soaring southwards, when having 

-la a higher Wre 5 M was earned northwards, ” 

indad safely at 4 r tL ia fltf department of Gen. 

He fewad m ms last trip (fat the wind was veering 
regularly with increasing altitude, and was steady at 
certafai levels, so that it was p ossi b le to go In any direction 
by keeping the proper altitude fer a sufficient length of 
time An his changes of direction were traced on an 
Crdnawce Surrey map. His readbigs and observations 
will be sent to the Academy of Sciences for farther dis¬ 
cussion. 

It was observed daring the recent cold period that 
the faaMeaeter was low with a northern wind, which is 
unusual 'the three ascents of Duroof may be regarded 
as affording an explanation el the feet, if we suppose the 
southern current to have been general at an altitude of 
4,00010 fcooo feet above the earth 

The s np trfcrf current on the 4th of March was carrying 
immense quantities of snow at a temperature of 0° C 
The snow rapfcffy melted in its descent, as the air was 
mild below It is probable that this snow was caused by 
the Influence a# the Pyrenean range, which is very cold 
I observed at Pans an effect which can be ascribed to 
similar causes, from hilly pots of our geological basis 
situated in the south On !kt very day the sky Was 
covered m the south and! Hue in the north, where im 
menso plains extend to aWy distance 

At as events the southern aetha stream which earned 
the balloon northwards was very thick M, thtfsof was 
unable to And its upper surface, although Iw reached the 
level of rr,o00 feet 

Other ascents will be made by the saner enterprising 
aeronaut, whose special attention has MS $6 long de¬ 
voted to the utilisation of various currents according to 
altitude, W, Form wax 


SCIENCE AT THE NEW PARIS OPERA* 

n, 

A Lt branches 0f Physics are represented in the New 
**• Of**, Heat, Light, Optics, Electricity, Acoustics 
play thew different parts. So far as acoustic instruments 
are concerned, we may refer to sm organ constructed by 
M Cjtvsfflfe-CoB, and farmed of eighteen registers, diatn 
buted over two key boards, and a complete foot-bo This 
organ Is worked by few pedals, vibrating the air contained 
in 1,03d pipes, of which some are more than fiver metres 
in height, Bad above 30 metre in diameter, But ft is the 
electric fight which has most Merest for us. 

After gMflg a brief account of the invention and history 
of th# Voltaic pile, M Thsandter proceeds to describe the 
* " ' 7 - t New Opera, which has been 




Stage by m e n u s of a Bunsen battery of 360 dements, 
which fa established a a room on the ground floor, the 
lengtBefVrttefr is not? fees than seven metre* M Dhboscq 
has hefe amttuged six tables of 3 75 metres long by j} 
metre fetafld* which each support a Bunsen battery of sixty 
element* (lift. 5) This battery Is placed upon the table 
which is *t#s* of vert thick unpolished glass that cannot 
be injured mf the acids. The elements are arranged m 
four rowe ef fifteen eaA The table is provided under¬ 


neath with a board which supports a large rectangular 
basin, in which the plates are placed after they have been 
used The jars of the battery, filled with nitric acid, are, 
after being used, placed m a tub containing the acid and 
closed with a wooden lid 

In order to work a battery of such power under favour 
able conditions, M Duboscq has had to mike specul 
arrangements for the preparation of the sulphuric acid 
liquid as well as for the zme amalgams necessary to put 
the system of batteries m action 



C 0 u r 

Pin 5 — Pfaw of tlx Eltetnc Room at the New Optra. 


At the right corner of the electric room is a large reser 
voir, of the capacity of about one cubic metre, whew water 
mixed with one-tenth of sulphuric add can be stored A 
spigot permits this liquid to run into a vertical siphon 
formed of a large tube, into which an areometer is plunged 
tq ascertain its quality, and make sure that the prepara 
tion has been made in the proper proportions. The 
resttvolr is furnished at its lower part with an earthenware 
pipe which is conducted along the walls of the room, 
opposite the six battery tables. Beside each table an 
earthenware spigot enables the operators to run the liquid 
into earthenware jugs, from which they fill the battery 
, Jar* with the liquid. . , , 

! By an excellent precaution M Duboscq has obviated 
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the dangerous action of the nitrons vapours, by placing 
here and there open the piles saucen containing ammonia, 
which condenses them. 

Each table,, as we have said, forms a battery of slaty 
el emen t s. The efectile wires are conducted along the 
wall at the bottom of the room, where they traverse 
six galvanometers (Fig. 6 ). Each of these galvanome¬ 
ters indicates, by means of the needle with which it 
is provided, the condition of the battery to which it cor 
responds. The six isolating wires, after leaving the six 
galvanometers, pan along tee walls to the stage, where 
tne current* which they carry may be utilised either 
singly or by two* or threes, according to the degree of 
intensity which it is wished to give to the-Hght The dis¬ 
tance which the current runt from the electric room to the 
most distant point of the stage is about 132 metres, the 
total length of all the wires is about 1,300 metres. 

M Duboscq, imitating the systems of telegraphic 
wires, makes use of the earth as a return current, one of 
the poles of each battery is in communication with the 
iron of the building Without tins arrangement it would 
have been necessary to double the length of the wires. 

In most instances M Duboscq places his electric lamp 
on one of the wooden galleries which run along the 
higher regions of the scenery above the stage It is from 
tint artificial sky that he, a new Phoebus, darts upon the 
nymphs of the ballet the rays of his electric sun It is 
from here, decomposing the light by means of the vapour 
of water, he throws upon the stage a veiitable rainbow, as 
m Mens, again, it is thus that he causes the light from 
the painted windows to fall upon the flags of the church 
where Margaret is in the clutches of remorse Sometimes 
the electric apparatus is placed on a level with the stage, 
when it is sought to produce certain special effects, such 
as that of the fountain of wine in Gounod's opera. The 
lime-light it alto used to produce certain brilliant effects 
in the Now Opera. 

It will thus be seen that the electrical arrangements in 
the New Opera leave little to be desired There is an 
electric battery of extraordinary power, which might be 
profitably used for certain experiments of high interest, 
requiring an electric power of great intensity M Tis- 
sandier makes the very happy suggestion that this power 
fill battery mighf be utilised for the purpose of sci en ti fi c 
research, and we hope that those who hare the manage 
meat 0* the Opera wfll take his hint, they ought to 
remember how much their art owes to the researches of 
science. He also very appropriately suggests that the 
Government which has made such a lavish expenditure, 
forty million francs, on a place of amusement, might also 
benefit the country even more by doing something to 
restore to efficiency the buildings in which the work of 
science is canted on At ah events it mil be seen that in 
this magnificent building Science occupies a place of no 
mean importance 


NOTES 

Limas have been received from the Eclipee Expedition 
from Suet. They bad heard from the Viceroy that image- 
■wots bad been made to have a venal awaiting them at Gslle. 

Tax following telegram hat been received by the Titoti from 
Its St. Petersburg correspondent, with regard to the Transit of 
Yeans t—" Herr Strove reports thatat Hakodakl both interior con 
tacts were observed. At Wakhodka, on the coast of the Pacific 
east of Vladivostok, only the first interior contact was observed 
At Kamen Riboloff; on Lake Hanks, all foer contacts were satis -1 
ftctosfly observed, but no heliometric measurements. At Ashoo- ! 
radafa, on tha Caspian Ssa, some diameters and chords were 
msasaradj but the sun was covered by clouds at the moment of 
contact. No report yet frem Pekin,” We would also call j 


attention to the account of tha French observations In New 
Caledonia, which we publish this week, and to the interesting 
letter m yesterday's papers from Capt Fairfax of the Valagt, 
to the Admiralty, giving some details of the Kerguelen Island 
parties. The astronomers, he says, are pleased with their 
success. News has now been received more or less from all 
the Kerguelen parties , wc hope to be able to summarise them 
next week. 

Prof C S Lyman writes to the Ntw York Tnhunt to say 
that be observed the planet Venus on the 8th of December, a 
few hours before its transit began, and found that from the tune 
when & was 1° 50' distant from the tun s centre, up to the time 
of its passage across its disc, it was apparently surrounded by a 
ting of light, which appearance was due to the refraction of the 
sun s fight passing through the planet s atmosphere on its way to 
the earth This phenomenon was first observed by Prof Lyman 
in 1866, and will again occur in 1883, befog repeated, in fact, as 
often'as the planet approaches within the limiting distance above 
mentioned. When further from the sun than this limit, the 
otrcle of light becomes a segment only, whose size diminishes as 
the planet recedes from the sun 

Mr. Slater one of the naturalists sent out by the Royal 
Society with the Transit of Venus Expedition to Rodriguez, is 
now on his way home Dr Balfour who after his spec ml work, 
has devoted a month to the Island of Bourbon, 1a expected to 
arrive fa England at the end of the present month The collee 
lions made have been embarked, and there u reason to hope 
that in the course of a few weeks we shall be in possession of a 
complete report of all that has been accomplished by the three 
young men appointed to explore the singular island Rodriguez. 
An i n sta lm e n t of their results has already appeared in the Pro- 
cecdfag* of the Royal Society In like manner, Mr Gulliver 11 
devoting a month to marine zoology at Zanzibar 

Tin list of candidates for the Fellowship of the Royal Society 
is clo|jj»d for the present session. The number up is fifty four 

Wl hope that advantage will be taken of the lOttverstamu of 
the Royal Society which is to be held on the 7th April, to 
exhibit the improvements effected in philosophical apparalu 
during the past year It has happened mor* than once that an 
important improvement has been shown for the first time at the 
Royal Society, and we shall be glad if the practice can be con 
tinued The rapidity with which instruments become obsolete 
in these days is perhaps the most remarkable evidence of the 
advance of science. 

Thk large and influential deputation from University College 
whfoh wafted upon the Duke of Richmond and Viscount Sandon 
on Tuesday received what wc think may be regarded as on the 
whole a satisfactory reply The deputation showed that the 
means and buildings and apparatus at the command of the 
College are totally inadequate to the present advanced position 
of science and to the efficient discharge of the work which the 
much underpa.d professors have to perform The Duke of 
Richmond s reply shows, we think, that the Government a e 
really anxious to help the cause of science and of education av 
far as the means at their command will enable them. He rightly 
laid that the movement which caused the depot alien to wait upon 
him and his coil esguc is a legitimate one. M I think,” he said, it 
would he advantageous to us in considering this question if the 
t'otinll of the College could see their way to lay before us some 
estimate of the. sum of money that they would seek from the 
Government, and the mode in wfakh they would propose to spend 
the money if a sum were granted " This seems to us quite 
reasonable, and augurs well for the cause of those institutions 
which can really prove that they deserve to be helped. 
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As was to be expected, the estimates for the Arctic Expedi¬ 
tion were pasted bp the House of Commons last Friday with 
complete unanimity The sum asked for was 98,620/ There 
was appended to the estimate a further sum of 16,000/ for the 
next financial year and for future years, while the expedition is 
out, there will be an additional sum of 13,000/ In addition to 
all this, there Is a contingent possibility of about 50,000/ being 
required in case of its being thr ught necessary or desirable to 
tend out a relief ship m consequence of the expedition not having 
returned as soon at was expected We do not think it likely 
that this last Item will evdr be required though It Is creditable 
to the llouae that not a voice was raised against any of the items 
in the estimate It has been decided that a man-of war will 
accompany the expedition A far as Uiiernivik, where she will 
fill the ships up with coals and provisions. It Is stated that the 
Pandora, which waa one of the vessels turned for the expe 
dllion, but was condemned on survey, has been purchased 
from the Admiralty by Mr Allen Young, a lieutenant In the 
Royal Naval Reserve and It 1a rumoured that he will assume 
command of her, and accompany the Alert and Discovery during 
the summer Mr Young served with Admiral Sir I eopold 
M'Clinlock on board the Pox In the Franklin Search Expe¬ 
dition 

Some o(T cial papers concerning the Arctic Fxpedition have 
just been published by the Admiralty , these contain the nrgu 
ments which have been urged on behalf of the Smith Sound 
route as well as details concerning the fitting of the (hips, 
appointment of officers and men Ac., with which our readers 
are already familiar The chosen route offers the only promise 
of n continuous coast line stretching far northwards, and upon 
this fact the prospect of reaching the Pole by travelling parties 
mainly depends. It is, moreover, the only route so far as uur 
knowledge extends, where the operations of an cxjieditlon can 
be confined within such limits that succ ur would be reasonably 
certain of reaching it Along with the papers an Admiralty 
Chart of the I olar Sea is published Rear Admiral Sir l 
Leopold M'Cbntock will supply each of the two ships with a 
copy of his own manuscript notes on the fitting of sledges and 
tents, the scale of clothing and provisions, and all the results of 
his own eapeneooe in sledge travelling The article on the 
work of the Arctic Fxpedition, in the last number ot the Geo- 
graphical Afagnune, is mainly taken from these notes. 

W« regret very much that it has been finally decided that 
no professional geologist shall accompany the Arctic Expedi 
lion, the mam reason, wc believe, being the want of accommo¬ 
dation I he fact is that a botanist is to be sent out who is not 
wanted, as one of the surgeons h a good botanist, while 
the place required for a geologist is thus uselessly occupied 
The expedition Is nothing if not scientific, and surely geology 
is one of the sciences in which some of the most valuable 
results would lie obtained by an expedition to high polar lands. In 
this connection we would draw our readers’ attention to tha first 
Instalment of a paper In this week's Nature, giving some valu 
able details of the scientific results of the Austro-Hungarian 
I xpedition If the results of our expedition be as valuable in 
proportion to Ita tUe and equipment, we may expect science to 
reap a large harvest indeed. 

A letter from Captain David Gray appears in Heft in. of 
Petermann s AluthttluM^cn, giving reasons for bis preference of 
the East Greenlan 1 bpitzlwrgen route for Polar exploration over 
the Smith Sound route It is accompanied by an illustrative 
map. 

To note the appearance of a new scientific society is one of 
the chief pleasures in recording the progress of science j and 
when the Incident occurs in the midst of a community given up 


to commerce, the pleasurable feeling is enhanced A Society has 
been started In Trieste, that busy port at the head at the 
Adriatic, under the title “ Societh Adriatic* di Scfenxe naturall,” 
or, as the German speaking portion of the Inhabitants call it, 
"NtturwixsenschaftlicheAdriaHscheYerefa ” We hate received 
a list of the membera, a copy of the statutes, and the first 
number of the Bollettwo This, an octavo of about sixty pages, 
published in December last, contains an address by Dr Syrslti 
on the objects of the Society, and on the advantages generally of 
the it idy of natural history, a paper, with illustrations, on the 
“ Organi della nproduztone e della fecondazione del pefd edin 
Ispeculiti delle Angullle , and one of much interest, “ bulk 
attuali cognirioni chuniche del mare Adriadco ” These papers 
exemplify the scheme which the Society has formed—tnvestiga 
lion of the Adriatic and its ooasts, and the promotion of a know 
ledge of natural history In catrylng out this scheme there are 
many Important questions which may be elucidated, especially 
in a southern latitude, and we offer to the new Society our best 
wishes for its success. We hope it will find many correspondents 
m this country 

The Ateneo Propagador de las Ciencias Natumles offers a 
prize of 500 pesetas (about 20 guineas) for the best original 
memoir on the mineralogy, botany, or zoology of Spam Any 
person, whether a member of the society or not, can compete for 
this prize Memoirs must be sent in to the secretary of the 
society before the 30th September, 1875 A printed paper with 
further particulars may he procured from the secretary, whose 
address is Calle A neb a de San Bernardo, 15, Madrid 

The new part ol the official Topographical Atlas of Switzer 
land contains the first part of a new hydrographic map, in four 
sheets, of the Lake of Geneva, tho result of a recent minute exa 
m(nation of the lake by the Government engineer, M Ph. Gossot 
b rom these sheets a dear and precise idea of the configuration 
of the lake may be obtained, and M Gosset’s examination con 
firms generally that of De la lfeche made about filly yean ago, 
the former, however, being infinitely more precise and datailed 
The bottom of the lake forms a large valley bordered by two 
slopes [talus) The length of this plain is about six kilometres, 
its bottom is very flat, and the inequalities never exceed tew 
metres In a transverse section of the lake Profiles taken per¬ 
pendicularly to the axis of the lake are nearly all contained 
between two curves of ten metres in height There is nothing 
In the axis of the lake like a longitudinal valley, on the contrary, 
there is rather a slight median elevation, and two lateral valleys, 
not strongly marked, along tha foot of the slope. On* interest 
lug result of M Gasset’s examination U to confirm the absence, 
in the depths of the lake, of aoddenta, Inequalities, rocks, glacial 
moraines, and erratic block*. Further detail* of this valuable 
map may be obtained in an article by Dr Ford in the January 
number of the Archives dcs Sciences of the BMiothlgut l/nrmr- 
sd/e. The article has also been separately reprinted 

Wi regret very much tho news that the expedition which 
started from Bormxh Into China some time ago (see Nature, 
voL xL pp. 175 and 209), has met with a disaster On February 22, 
at a plac* called Msnwiae, it was attacked by several hundred 
Chinese, together with a huge number of the hUl tribes. Thu 
main body of the expedition escaped with three wounded, hut 
losing, it is feared, either the greater part or tha whole of its 
baggage. Moreover, a distinguished Engineer officer, Mr Mar- 
gaiy, who had made his way overland from Burnish to form the 
expedition, was separated from it, and with five Chinese servants 
surrounded and killed 

The recent pokr weather has told heavily upon French men 
of science. Every week a fresh death is reported, and this week 
we ore apprised of the death of M Louis Mathieo, at the age 
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of ninety yean M Mxthieuwas elected fifty years ago to fill 
the place vacated by the death of Meatier That celebrated 
comet aeeker of the eighteenth century had been himself a mem 
ber of the Academy for fifty years. Two persons occupying the 
■ame seat for a period of more than a century 11 an example 
of academical hereditary longevity which is likely very seldom 
to occur M Mathleu was the brother m law of Arago, a circum 
stance which had added much to his personal credit and influence. 
He was a member of the Bureau des Longitudes, and editor of 
the Annuaire for more than sixty yean He had been employed 
in the first part of the century in connecting French and English 
triangulations. 

The supplementary part No. 42 of Petermonn s Mitthnlun^en, 
advance sheets of which have been forwarded us, contains the first 
half of a translation from the Russian of the celebrated traveller 
Sew enow s exploration of the Thian Shan Mountain System m 
1867 68. A translation of the same traveller’s exploration of the 
Tschu and Syr Darya region in 1864 65 appeared in the Journal 
of the Royal Geographical Society for 1870, by Mr R Mitchell 
The present translation is accompanied with a magnificent 
chromolithographlc map of the mountainous region around 
Luke Issyk-Kul, from Russian official surveys. Sewenow made 
a careful study not only of the geography, but of all departments 
of the natural history, oi the meteorology, and general physical 
characteristics of the region which he explored. 

The Council of the Senate of Cambridge University have had 
under their consideration the duties and stipend of the Jacksonian 
Professor The Council are of opinion that it will be advon 
tageous to the Uni varsity, as well as In direct conformity with 
the design of the professorship, that the lectures of the professor 
shook! be directed hereafter, at least in part, to the illustration 
and advancement of the knowledge of some branch or branches 
of applied physics. They further recommend that the next 
Jacksonian Professor receive from the University chest such a 
sum as will with his endowment stipend raise the income of the 
professorship to 500/ per annum, that he shall be required to 
reside within the precincts of the University lor eighteen weeks 
during term time in every academical year, to give one course of 
lectures in each of two terms at least, and to give not fewer than 
forty lectures in every academical year 

Tux same body have recommended that a managing council, 
consisting of the Vice-Chancellor and twelve other members of 
the Senate, be appointed in connection with lectures and classes 
at populous centres; and that the Syndics be requited to make 
an annual report to tbe Senate 

Thx Council of the Pathological Society, we learn from the 
British Afnhcal Journal, have arranged that a discussion shall 
be opened, by Dr Chariton Bastion, F R S , at the meeting of 
April 6th; oa the Germ theory of Disease, being a discussion of 
the relation of Bacteria and allied organisms to virulent in flam 
motions and specific contagious fevers. It is expected that Dr 
Bunion Sanderson will take part in tbe discussion, and it is 
hoped that, besides the members of the Society interested in 
this important subject, Prof Lister of Edinburgh, and it may be 
Prof Billroth of Vienna, will find opportunity of being present 
and taking part in the debate. 

At th* last smrlt of the Paris Observatory, M Cornu made 
some exceedingly interesting experiments with his apparatus 
for measuring the velocity of light The mirror for reflect 
ing the ray had been placed oa the top of a barrack at only 
1,280 yards from the Observatory The wonderful effect of 
the extinction of the ray by a certain speed of rotation of 
the wheel was easily observed, as also its reappearance with an 
increased velocity The ekmdy state of thjp atmosphere did 
not prevent the experiment from being a success. It is expected 
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that the apparatus will be sent to the next meeting of the British 
Association. 

At a recent meeting of the Senate of the Umveraity of 
London, it was resolved that there u no sufficient reason for per 
petuating the slight differences which at present exist between 
the curricula of the Women s General Examination and the 
Matriculation Ex a min ation , and that in and after the year 1876 
the curriculum of the Womens General Examination be the 
same as the curriculum for the time being of the Matriculation 
Examination, except that, in the year 1876, women shall have 
the option of being examined according to the present instead of 
the altered curriculum 

The meeting of delegatee of the French Societies Savantea 
will take place at the Sorbonne after Laster, as usual, and will 
have a special interest for meteorologists. M Levecrier, who 
will be appointed the President of the Commission of Sciences, 
has sent a circular to the several presidents of the Meteorological 
Commissions, asking them to send as many meteorologists ss they 
can to Paris on that occasion, the intention of the Ministry being 
to call a special Congress for Meteorology in order to group 
together the various Departments into natural meteorological 
districts. 

The destruction of seals in the Arctic seas has been carried 
on to such an extent that fears are entertained of the annihilation 
of these animals. The Peterhead sealers and whalers have 
therefore determined to agree to a 1 close time,’ during which 
it shall be unlawful for any sealmg-sliip to kill seals or even to 
leave port for the fishing grounds , thus giving the newly born 
seals time to develop into a useful sue, and enabling even tbe 
parent-seals to escape It is hoped to extend this regulation to 
other countries engaged in the industry and the Uosrd of 1 radc 
has been in correspondence with various authorities on the 
subject The papers in connection with the cane have been pre¬ 
sented to Parliament and will shortly be printed, when the 
decision of the Government will probably be made known 

TlIOUCll Indian t ibacco is not much esteemed in this country, 
owing to its being badly prepared, some 796 000 acres of land 
are under tobacco cultivation, distributed os follows —In the 
Bombay Presidency over 40 000 acres , in the Punjfib, over 
90,000 , in Oude, 69,574, m the Central Provinces, 55 000 , 
in Behsr, 18,500, m Mysore, 20,000, in Burraah, 13,000 
while in Bengal there are some 500^100 acres 

We learn that the export of cinchona bark from the Nilgin 
hills, on the pqrt of the Government, daring 1872 73, tbe first 
regular year of export, amounted to over 20,000lbs., which 
realisod 4,000 1 in the London market It u anticipated that 
tbt returns of the exports for the past year, 1873 74, would 
show s similar quantity, and that the trade in future yean will 
rapidly increase Bark from private cinchona plantations in the 
East Indies and Ceylon appears regularly in the London market, 
fetching from iorf to 4.1 per lb " Very good average prices,” 
it is said, “as compared with those obtained by the South 
American barks.” 

1 HE additions to the Zoological Society’s Gardens during the 
past week include a Hog Deer ( Ctrvusforctnut) from Kurrochce 
presented by Mr H Hughes, a White-crowned Mangabey 
(Cercocehts alhtopt) from West Africa, presented by Mr \V 
Gordon Patchctt, an Egyptian Jerboa {Dtpus agyptms) fn m 
Egypt, presented by Mr A Carey R N an Anub s Balmon 
{Cyitxtpkalus attubts) from W Africa, presented by Mr K B N 
Walker , an Indian Wild Dog {Cams prtnunus) from India, 
presented by H E the Governor General of India three Crested 
Falcons {Bata lophotes), two Indian Cobras (Nata /npudians), 
two Indian Eryx (Eryx jokmt) from India, purchased 
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ON THB DYNAMICAL EVIDENCE OF THE 
MOLECULAR CONSTITUTION OT BODIES * 
IL 

T ET is* M« return to the cue of • highly rarefied gu in which 
•*-* the pressure 1* due entirely to the motion of it* particles. 
It 1* assy to calculate the mean square of the velocity of the 
particle* from the equation of Clausius, since the volume, the 
pressure, and the mass are all measurable quantities bap- 
posing the velocity of every particle the same, the velocity of a 
molecule of oxygen would be 461 metres per second, of nitrogen 
49a, and of hydrogen 1844, at the temperature aP C 
The explanation of tbs pressure of a gas on the vessel which 
contains it by the impact of Its particles on the surface of the 
vessel has been suggested at various times by various writer* 
The fact, however, that gates are not observed to disseminate 
themselves through the atmosphere with velocities st *11 sp> 
preaching those just mentioned, remained unexplained, till 
Claudes, by a thorough study of the motion* of an Im¬ 
mense number of particles, developed the methods and ideas 


To hun we are indebted for the conception of the mean length 
of the path of a molecule of a gas between its successive encounters 
with other molecules. As soon as it was seen how each 
molecule, after describing an exceedingly short path, en¬ 
counters another, and then describes a new path m a quite 
different direction, it became evident that the rate of diffusion 
of gases depends not merely on the velocity of the molecules, 
but on the distance they travel between each encounter 
I shall have more <0 say about the special contributions of 
Clausius to molecular science. The main fact, however, is, that 
he opened up a new field of mathematical physics by showing 
how to deal mathematically with moving systems of innumer¬ 
able molacales. 

Clausius, in his earlier investigations at least, did not attempt 
to determine whether the velocities of all the molecules of the 
same gaa are equal, or whether, if unequal, there is any law 
according to which they are distributed He therefore, as a hut 
hypothesis, seems to have assumed that the velocities arc equaL 
But it is easy to see that if encounters take place among a great 
number of molecules, their vclocit es, even if originally equal, 
will become unequal, for, except under conditions which can be 
only rarely satisfied, two molecules having equal velocities before 
their encounter will acquire unequal velocities after the encounter 
By distributing the molecules into groups according to their 
velocities, we may substitute foi the impossible task of following 
every individual molecule through all its encounters, that of 
registering the increase or decrease of the cumber of molecules 
m the different groups 

By following ibis method, which is the only one available 
either expeiimenlally or matininalicelly, we pav> fou the 
meth mK of strict dynamics to th ise of stitistics aiid 1 rol d ility 
When au encounter takes place between two molecules, they 
aic tianslcned from one pair of gu ups to another 1 ut by the 
time that a great many encounters nave token | lace, the number 
which entsr each group 1% on an average, neithr more nor less 
than the number which leave it during the tame time Wheuthe 
system has reached this state, the numbers in each group must 
be distributed according to some definite law 
As soon as I became acquainted with the investigations of 
Clausius, I endeavoured to ascertain this law 
The resell which t published in i860 hsu sines been subjected 
to a store strict investmatxm by Dn Ludwig Boltzmann, who 
has tlao applied his method to the study of the motion of com¬ 
pound molecule*. The mathematical investigation, though, like 
all parts of the science of probabilities and statistics, it it some¬ 
what difficult, does not appear faulty On the physical side, 
however, it leads to consequences, some of which, being mam- 
fertly true, seem to Indicate that the hypotheses are well chosen, 
while others seem to be so Irreconcilable with known experimental 
results, that we ura compelled to admit that something essential 
In the complete statement of the physical theory of molecular 
C MWMtore must have hitherto escaped us. 

I aut now attempt to give you some account of tho present 
state of there investigations, without, however, entering into their 
demonttr*bou 

rekwtyamoefk^d,°^*** distribution of 


If we take a fixed point in this diagram and draw from tUi 
point a line representing in direction and magnitude the velority 
of a molecule, and make a dot at the end of tne line, the position 
of the dot will indicate the state of motion of the molecule 

If we do the same for all the other molecules, the diagram 
will be dotted all ovar, the dote being more numerous in certain 
places than in other*. 

The law of distribution of the dots may be shown to be the 
same as that which prevails among error* of observation or of 
adjustment 

1 he dots in the diagram before you may be taken to repre¬ 
sent th* velocities of molecules, the different observation* of the 
position of the same star, or the bullet-hoic* round th* bull’s- 
eye of a target, all of which are distributed In the same manner. 

The velocities of the molecule* have values ranging from aero 
to infinity, *0 that In speaking of the average velocity of th* 
molecule! we must define what w* mean. 

The moat useful quantity for purposes of companion and cal¬ 
culation is exiled the " velocity of mean square ” It'is that 
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This is the velocity given above as calculated from the pro- 
pertie* of different gasea A molecule moving with the velo¬ 
city of mean square has a kinetic energy equal to the art rags 
kinetic energy of all th* molecules m the medium, and if a single 
mas* equal to that of the whole quantity of gas ware movug 
with this velocity, it would have the same kinetic energy as the 
gas actually has, only it would be In a visible form and directly 
available for doing work 

If in the lime vessel there are different kinds of n 


some ot greater mass than others, it appears from this investi¬ 
gation that their velocities will be *0 distributed that the avenge 
kinetic energy of a molecule will be the some, whether it* 
be great or small 

Here we have perhaps the most important application which 
has yet been made of dynamical methods to chemical science 
For, suppose that we have tiro gases in the same ttesreL Th* 
ultimate distribution of agitation among the molecules is such 
that the avenge kinetic energy of an intfrridtud molecule is tbs 
same in either gas. This ultimata state Is also, as we know, a 
rest* of equal temperature. Hence the rendition that two pees 
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•hall have the same temperature b that the average kinetic 
energy of a »!n|lc molecule ihall be the same in the two gases. 

Now, we have already ebown that the pressure of a gaa la two* 
third* of the kinetic energy in unit of volume. Hence, if the 
pressure a* well aa the temperature be the same in the two 
gases, the kinetic energy per unit of volume it the came, at well 
aa the kinetic energy per molecule There mutt, therefore, be 
the lame number of molecule* in unit of volume m the two 
gate*. 

Thil retult coincide! with the law of equivalent volume! e»ta 
bliihed by Gay Lussoc. Thu law, however, hat hitherto reeled 
on purely chemical evidence, the relative mama of the mole¬ 
cule! of different tubttance* having been deduced from the 
proportion* in which the anbaUncea enter into chemical com 
binatioo. It i* now demonitrated on dynamical pnuciplei fhe 
molecule u defined ai that imall portion of the lubitance which 
m w « aa one lump during the motion of agitation Thu i* a 
purely dynamical definition, independent of any experiments on 
combination. 

The density of a gaseous medium, at standard temperature 
and pressure, is proportional to the mass of one of its molecules 
as thus defined 

We have thus a sale method of estimating the relative masses of 
molecules of different rebalance* when In the gsseous state This 
method ie more to be depended on than those founded on elec 
irolyus or on specific heat, because our knowledge of the condi¬ 
tions of the motion of agitation is more complete than our 
knowledge of electrolysis, or of the internal motions of the con¬ 
stituent* of n molecule. 

I must now say something about these internal motions, be 
cause the greatest difficulty which the kinetic theory of gases has 
yet encountered belongs to this port of the subject 

Wo have hitheito considered only the motion of the centre nf 
mass of the molecule. We have now to consider the motion or 
the constituents of the molecule relative to the centre of mass. 

If we suppose that the constituents of a molecule are atoms, 
find that each atom is what is called a material point, then each 
atom may move in three different and independent ways, corre¬ 
sponding to the three dimensions of space, so that the number of 
variables required to determine the position and configuration of 
all the atoms of the molecule u three times the number of 
•tom*. 

It i* not essential, however, to the mathematical investigation 
to or -<me that the molecule is made up of atoms. All that is 
assumed is that the position and cooliguratibn of the molecule 
can be completely expressed by a certain number of varial let 

Let us call this number * 

Of these variables, three are required to determine the position 
of the centre of mass of the molecule, and the remaining n - 3 
to determine its configuration relative to ita centre of maul 

To each of the » variables corresponds a different kind of 


Tire motion of translation of the centre of n 


components. 
The motic 


s have 


ie motions of the paita relative to the centre of 
m - 3 components. 

The kinetic energy of the molecnle may be regarded as made 
up of two parti—that of the mail of the molecnle supposed to 
bq concentrated at its centre of mass, and that of the motions of 
the parts relative to the centre of mass The first part in called 
the energy of translation, the second that of rotation and vibra 
tkm. The nun of these is the whole energy of motion of the 


. ,_„ __, __ have seen, ( 

_jy of translation alone The specific heat depends_ 

rata at which the whole energy, kinetic end potential, increase* 
a* the temperature nses. 

Clausius had long ago pointed out that the ratio of the incre¬ 
ment of die whole energy to that of the energy of translation 
may be determined if we know by experiment the ratio of the 
specific heat *t constant pressure to that at constant volume. 

He did not, however, attempt to determine * pnm the ratio 
of the two part* of the energy, though he suggested, *1 an 
extremely probable hypothesis, that the avenge values of the 
two parts of the energy in a given substance always adjust them¬ 
selves to the same ratio. He left the numerical raise of this 
ratio to be determined by experiment 

In i8601 investigated the ratio of the two parts of the energy 
on the hypothesis that the molecule > are elastic bodies of invari¬ 
able Idem I found, to my great surprise* that whatever be 
tire shape «f the molecules, provided they src not perfectly 
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smooth and spherical, the ratio of the two parts of the energy 
“nit be always the same, the two parts being in fact equal. 

This result is confirmed by the researches of liulumann, who 
has worked out the general case of a molecule having n variables. 
He find* that while the average energy of translation is the 
me for molecules of all kinds at the same temperature, the 
hole energy of motion u to the energy of translation as n to 3 
For a rigid body n - 6, which makes the whole energy of 
motion twice the energy of translation. 

But if the molecule is capable of changing its form under the 
action of impressed forces, it must be capable of storing up 
potential energy, and if the forces are inch as to ensure the 
stability of the molecule, the average potential energy will m 
crease when the average energy of internal motion increases. 

Hence, as the temperature rises, the increment* of the energy 
of translation, the energy of internal motion, and the potential 
energy are aa 3, (» - 3), and t respectively, where e is a positive 
quantity of unknown value depending on the law of the force 
which binds together the constituents of the molecnle 
When the volume of the substance is maintained constant, 
the effect of the application of heat is to increase the whole 
energy We thus find for the specific heat of a gas at constant 


aj *73 ' 

where /„ and V 0 ore the pressure and volume of unit of mass at 
xero centigrade, or 273* abrolute temperature, and J is the dyna 
raical equivalent of heat The specific heat at constant pres 
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In gases whose molecules have the same degree of complexity 
the value of » is the same, and that of e may be the same 

If this 11 the cose, the specific heat is inversely ns the specific 
gravity, according to the law of Dulong an l Petit, which is, to 
a certain degree of approximation, verified by experiment 

ilut if »c take the actual values of the specific heat as found 
by Kcgnault and compare them with this formula, we find that 
M + t for air and several other gases cannot be more than 4 9. 
For carbonic ncid and steam it is greater We obtain the same 
result if we compare the ratio of the calculated specific heats 


with the ratio os determined by experiment for various gases, 
namely, 1 408. 

And here we are brought face to face with the greatest diffi¬ 
culty which the molecular theory has yet encountered, namely, 
the interpretation of tho equation n + t 4 9 

If we suppose that the molecules ore atom*—mere material 
points, incapable of rotatory energy or internal motion—then h 
is 3 and t 1* zero, and the ratio of the specific heats is 1 66, 
which is too gieat for any real gas. 

But we learn from the spectroscope that a molecnle can exe¬ 
cute vibrations of constant period. It cannot therefore be a mere 
material point, but a system capable of changing its form Such 
a system cannot have leas than six variables. This would make 
the greatest value of the ratio of the specific heats 1 33, which 
11 too small for hydrogen, oxygen, nitrogen, carbonic oxide, 
nitrons oxide, and hydrochloric acid 

Bat the spectroscope tells ns that tome molecules can execute 
a great many different kinds of vibrations. Tliey must therefore 
be systems of • very considerable degree of complexity, having 
far more than six variables. Now, every additional variable in¬ 
troduce! an additional amount of capacity for internal motion 
without affecting the external presaate, Every additional veil 
able, therefore, increases the specific beat, whether reckoned at 
constant pressure or at constant volume. 

So does any capacity which the molecnle may have for storing 
up energy In the potential form. But the calc ul at ed specific heat 
11 already too great when we suppose the molecule to consist of two 
atoms only Hence every additional degree of complexity which 
we attnbnte to the molecule can only increase the diffcully of 
reconciling the obierved with the calculated value of the specific 
heat 

I have now put before you what I consider to be the greatest 
difficulty yet encountered by the molecular theory Boltzmann 
has suggested that wa are to look for the explanation In the 
mntuaTection between the molecules and the rctherlal medium 
which surrounds than. I am afraid, however, that if we call in 
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the help of this medium, we shall only increase the calculated 
hpecific heat, which is already too great 
The theorem of Boltzmann may be applied not only to deter 
mine the distribution of velocity among the molecule*, but to 
determine the diltnbution of the molecules themselves in a region 
in which they are acted on bv external force* It tells us that 
the density of distribution of the molecules at a point when 

the potential energy of a molecule is if is proportional to t ' * 
where 0 is the absolute temperature, and mi constant for all 
gases. It follows from this, that if several gases in the same 
vessel an subject to an external force like that of gravity, the 
dutribution of each gas is the same ns if no other gas wen 
present fhts result agrees with the law assumed by Dalton, 
according to which the atmosphem may be regarded as con 
sitting of twro independent atmosphere*, one of oxygen, an i the 
other of nitrogen, the density of the oxygen diminishing faster 
than that of the nitrogen, aa we ascend 
This would be the case if the atmosphen were never dis 
turbed, but the effect of winds u to mix up the atmosphen and 
to render its composition more uniform than it would be if left at 


In the case of the atmosphere, the effect of wind is to cause 
the temperatum to vary as that of a mass of a r would do if it 
wen earned vertically upwards, expanding and cooling as It 
ascends 

But besides these results, winch I hadalrea iy obtained by a less 
elegant meth xl and published in 1866,11 jUznunn s theorem seems 
to open up a path into a region more purely chemical For if the 
gas consists ot a number of similar systems, each of which may 
assume different state* having different amounts of energy, the 
theorem tells us that the number in each state is proportional to 

t ' * where + u the energy, 0 the absolute temperature, and a a 
constant 

It is easy to see that this result ought to be applied to the 
theory of the Stat s of combination which occur in a mixture of 
different substances. But as it is only during the present week 
that 1 have made any attempt to do s r, 1 shall not trouble you 
with my crude calculations. 

1 have confined my remarks to a very small part of the field 
of molecular investigation I have said nothing about the mole 
culur theory of the diffusion of matter, motion, and energy, for 
thougli the results, especially in the diffusion of matter and the 
transpiration of fluids are of great interest to many chemists, 
and though from them we deduce important molecular data, they 
belong to a part of <ur study the data of which, depending on 
the conditions of the encounter of two molecules, are neces¬ 
sarily very hypothetical I have thought it better to exhibit (be 
evidence that the pans of fluids are in motion, and to describe 
the manner in winch that motion is distributed among molecules 
of different masses 

1o show that all the molecules of the same substance are 
equal In mass, we may refer to the methods of dialysis intro¬ 
duced by Graham, by which two gases of different densities may 
be separated by percolation through a porous plug 

If in a single gas there were molecule* of different misses, the 
tame process of dialysis, repeated a sufficient number of times, 
would furnish ns with two portion* of the gas, in one of which 
the average mass oi the molecules would be greater than m the 
other The density and the combining weight of these two 
portions would be different Now, it may l>e said that no one 
has coined out (his experiment in a sufficiently elaborate manner 
for every chemical substance. Bat the processes of nature are 
continually carrying out experiments of the same kind \ and if 
there were molecules of the same substance nearly alike, but 
differing slightly In moss, the greater molecules would be selected 
fo preference to form one compound, and the smaller to form 
another. But hydrogen is of the tame density, whether we 
obtain it from water or from a hydrocarbon, so that neither 
oxygen nor carbon can find in hydrogen, molecules greater or 
smaller than the average 

Theeuiaatet which have been made of the actual size of 
molecules am founded on a comparison of the volumes of bodies 
in the liquid or soBd state, with their volumes in the gaseous 
state. In the study of molecular volumes we meet with many 
difficulties, but at ike same tune there are a sufficient number of 
consistent (emits to make the study a hopeful one. 


yet been studied as it ought, with the help of a continual com¬ 
parison between the dynamical theory and the evidence of the 
spectroscope An intelligent student, armed with the calculus 
and the spectroscope, can hardly fail to discover some important 
fact about the internal constitution of a molecule, 

1 he obterved transparency of gases may seem hardly consis¬ 
tent with the results of molecular investigations. 

A model of the molecules of a gas consisting of marbles scat 
tered at distances bearing the proper proportion to their diame¬ 
ters, would allow very little light to penetrate through a hundred 
feet 

But if we remember the small site of the molecules compared 
with the length of a wave of light, wc may apply certain theo¬ 
retical investigations of Lord Rayleigh s about the mutual-action 
between waves and small spheres, which show that the tram¬ 
ps re ncy of the atmosphere, if affected only by the presence of 
molecules, would be far greater than we have any reason to 
beheieittobe - 

A much more difficult investigation, which has hardly yet been 
attempted, relates to the electric properties of gases No one 
hss yet explained why dense gases are such good insulators, and 
why, when rarefied or heated, they permit the discharge of 
electricity, whereas a perfect vacuum is the best of all insulators. 

It is true that the diffusion of molecules goes on faster in a 
rarefied gas, because the mean path of a molecule is inversely as 
the density But the electrical difference between dense and 
rare gas appears to be too great to be accounted for in this way 
I But while I think it right to point out the hitherto uncon¬ 
quered difficulties of this molecular theory, I mutt not forget to 
remind you of the numerous facts which it satisfactorily explains. 
We have already mentioned the gaseous laws, as they are called, 
which express the relations between volume, pressure, and tem¬ 
perature, and Gay Lattac s very important law of equivalent 
volumes The explanation of these may be regarded as com- 
plele The law of molecular specific heats is less accurately 
verified by experiment, and its full explanation depends on a 
more perfect knowledge of the internal structure of a molecule 
than we as yet possess 

But the most important result of these inquiries » a more dis 
tinct conception of thermal phenomena In the first place, the 
temperature of the medium is measured by the average kinetic 
energy of translation of a single molecule of the medium. In 
two media placed in thermal communication, the temperature as 
thus measured (cruft to become equal 

In the next place, we learn how to distinguish that kind of 
motion which we call heat from other kinds of motion Tb* 
peculiarity of the motion called heat is that it is perfectly irre 
gular, that is to say, that the direction and magnitude of the 
velocity of a molecule at a given time cannot be expressed us 
depending on the pres-nt position of the molecule and the time 

In the visible motion of a body, on the other hand, the velo¬ 
city of the centre of mass of all the molecules in any visible 
portion of the body is the observed velocity of that portion, 
though the molecules may have also an irregular agitation on 
account of the body being hot 

In the transmission ol sound, too, the different portions of 
the body have a motion which is generally too inmate and too „ 
rapidly alternating to be directly observed Bnt in the motion 
which constitutes the physical phenomenon of sound, the velo¬ 
city of etch portion of the medium at any time can be expressed 
at depending on the position and the time elapsed, so that 
the motion of a medium during the passage of a sound wave 
is regular, and must be distinguished from that which we call 
heat. 

If, however, the sound wave, instead of travelling onwards in 
an orderly manner and leaving the medium behind it at rest, 
meets with resistances which fritter away its motion into Irre- 
cnlar agitations, this irregular molecular motion becomes no 
longer capable of befog propagated swiftly in one direction ns 
eound, but lingers in the medium in the form of heat till it is 
communicated to colder parts of the medium by the slow pro¬ 
cess of conduction 

The motion which we call light, though still more minute 
aed rapidly alternating than that of sound, Is, like that of sound, 
perfectly regular, and therefore is not heat What was formerly 
called Radiant Heat is a phenomenon physically identical with 

When the radiation arrives at a certain portion of the medium, 
it enter* it and pome* throogh it, emerging at the other side. 
A* long as the medium is engaged in transmitting the radiation 
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H is in a certain date of motion, but as soon as the radiation 
has passed through it, the medium returns to its former state, the 
motion being entirely transferred to a new portion of the 
medfom 

Now, the motion which we call heat can never of itself pass 
from one body to another unless the first body is, daring the 
whole process, hotter than the second The motion of radiation, 
therefore, which passes entirely out of one portion of the medium 
and enter* another, cannot be properly called heat 

We may apply the molecular theory of gases to test those 
hypotheses about the luminiferous atther which assume it to con¬ 
sist of atoms or molecules. 

Those who have ventured to describe the constitution of the 
luminiferous aether have sometimes assumed it to consist of atoms 
or molecules 

The application of the molecular theory to such hypotheses 
leads to rather startling reaults 

In the fust place, a molecular aether would be neither more 
nor leu than a gas. We may, if we please, assume that its 
molecules are each of them equal to the thousandth or (be millionth 
part of a molecule of hydrogen, and that they can traverse freely 
the Inter paces of all ordinary molecules. But, as we have seen, 
an equilibrium will establish itself between tbe agitation of the 
ordinary molecules and those of tbe tether In other words, tbe 
aether and the bodies in it will tend to equality of temperature, 
and the lether will be subject to tbe ordinary gaseous laws as to 
pressure and temperature 

Among other properties of a gas, it will have that established 
by Dulong and Petit, so that the capacity for heat of unit of 
volume of the aether must be equal to tbat of nmt of volume of 
any ordinary gas at the same pleasure Its presence, therefore, 
could not fail to be detected in our experiments on specific heal, 
and «c may therefore assert that tbe constitution of the rcther is 
not molecular 

J Clkkk Maxu. m. 


SOCIETIES AND ACADEMIES 

London 

Royal 8oclety, leb 18.—“On the number of Figures in 
the Reciprocal of each Prime Number between 30,000 and 
so,000,"by William Shankr Communicated by the Rev Ur 
Salmon, F R S 

“On the Nature and Physiological Action of the Crotalus 
poison as compared with that of Naja frifudiaus and othrr 
Indian Venoraoui Snake*,” by 1 Lauder Brunton, F R S, 
and J Fayrcr, M U 

It appears that there i* little difference btlween the physio¬ 
logical effects of the crotaline or vipenee, and the colubrine 
vlrua. The mode to which death is brought about 1* essentially 
the aame in all, though tbero are evidences, even when allowing 
for individual peculiarities, that the action is marked by tome 
joints of difference sufficiently characteristic, to require notice in 

We have already expressed onr belief that death is caused by 
the cobra , Dima , and Hvdrophis poison, 1st, through its 
action on the cerebro-spins! nerve centres, especially on the 
medulla, inducing paralysis of respiration ; or 2nd, in some cases 
where the poison has entered the circulation m large quantities 
and has been conveyed more dlrectlv to the heart, by arrest, 
tetanically in systole, of cardiac action, probably owing to some 
action on the cardiac ganglia, 3rd, by a combination of tbe two 
previous causes, 4th, by a septic condition of a secondary 
nature, and which, being more essentially pathological in its 
bearings, tbe details were not considered suitable for discussion 

There is reason to believe tbat death 1* caused m tbe same 
way by the Crotalus poison also, and it appears, from the 
experiments recently performed in Calcutta by Ur. hwsrt and 
tbe member* of tbe Committee appointed by Government upon 
Psendeeku porpkynacus. or tbe black snake, and Hoploeepkalus 
twins, or the tiger-snake of Australia, that their virus causes 
death in the same manner These reptiles bad been sent from 
Melbourne to Calcutta for tbe purpose of investigation and com¬ 
parison (Vide Committee’s Report, p 38 et seq , Appendix.) 

But though tbe actual cause of death is essentially the^same, 
tbe phenomena which precede and accompany it differ in some 
degree according to the nature of the poison, the quantity and 
its of the Inoculations, and the [individual peculiarities of the 


creature inoculated, as may be seen in the experiments herewith 
recorded. 

Tbe condition of an animal poisoned by tbe rattlesnake- 
venom, then, essentially resembles that of one subjected to tbe 
influence of tbe colubrine or vipenne poison of Indian snakes ■— 

Depression, humed respiration, exhaustion, lethargy, uncon¬ 
sciousness, nauies, retching, and vomiting 

Muscular twitching*, ataxy, paralysis, and convulsions, tbe 
latter probably chieffy, though not entirely, due to circulation of 
imperfectly oxygenated blood, the result of impeded respiration, 
and, finally, death 

Htemorrhages or haemorrhagic extravasations and efftuions, 
both local and general, occur in all varieties of snake poisoning 

But we olaerve (and in this our observations are in accord with 
those of Weir Mitchell) that there is a greater tendency to both 
local and general haemorrhage and extravasation of blood and of 
the colouring matter of the blood, especially as observed in the 
peritoneum, intestines, and mesentery, and also probably to a 
more direct action on the cord than m poisoning by either Cobra 
or viper 

The viscera and other tissucs'ofter death are found congested 
and ecchymosed, and in tome cases to a great extent, seeming to 
show that either a preternatural fluidity of blood or aome 
important change in the vessels, favouring ita exudation, has 
occurred 

Several experiments were made on the physiological action of 
the virus of the rattle snake, with the view of comparison with 
that of the cobra and Dakota 

We are indebted to Ur \\ eir Mitchell, of Philadelphia, for a 
supply of the virus. He was good enough to send about six 
grains of the dried poison of Crotalus —the species not named, 
but it is believed to be of Crotalus durtsius 

It hat the appearance of fractured fragments of dried gum- 
arabic and of rather a darker yellow colour, but otherwise 
resembling the dned cobra virus sent from Bengal 

There were no very marked differences to be observed in the 
action of the poison except m the energy with which the cobra 
exceeded the Crotalus 

It appears (bat the direct inoculation of large doses of the 
virus, whether viperme or colubrine, into tbe circulation have 
the power in some case* of annihilating almost instantaneously 
the lmtabihty of tbe cord and medulla, as in others they have oif 
arresting the heart a action 

The lpcal as well as the general effect of the cobra- and Cro 
talus poisons, , e colubrine and vipenne, is to cause haemorrhage, 
ccchymosu, and songuinolent effusions into the areolar tissue, not 
only at the scat of inoculation and its neighbourhood, but also in 
the mucous membranes and other vascular parts. It 1* obvious 
also that the Crotalus poison acts more energetically m this respect 
than the cobra poison, and that this is perhaps one of the most 
marked distinction* between them. 

Cobra venom is a muscular poison, and the gastrocnemius of 
a frog immersed in a watery solution of it contracts immediately 
upon immersion, ami lose* its irritability very much sooner than 
one placed in pure water 

In our ex penmen ts cobra poison appeared first to stimulate 
and then to paralyse the motions of cilia from the mouth of 

It arrests very rapidly the movements of infusoria and of (he 
cilia upon them, but ihc cilia upon the mantle of a fresh water 
muscle continued to move for many hours m an extremely strong 
solution of dried cobra venom In the case of white blood-cor¬ 
puscles no very distract action was observed When applied to a 
piece of Valhsuerta sftrahs it appeared to have almost no effect, 
for tbe motion of the granules within the cells continued with 
undimimsbed rigour for two hours afterwards. 

Feb as.—“On the Formsof Lquipotenlial Curve* and Sur¬ 
faces and Lines of Electric Force, ’ by W Grylls Adams, 
M A , Professor of Natural Philosophy and Astronomy in 
King’s College, London 

Ibe paper contains an account of certain experimental verifi 
cations of the law* of electrical distribution m space and in a 
conducting sheet, inch as a sheet of tinfoiL When two battery 
poles are attached to any two points of an unlimited plane sheet, 
or to two points on the edge of a circular disc, or if (he disc be 
bounded by arcs of circles passing through the two batleiy poles, 
Ibe lines of force and also the equipotentlal curves are circle*. 

I lie equipotential circles have their centres on the straight line 
joining the battery poles, and the lines of force pass through 
these poles In any limited space, whether in the plane or In 
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the solid, which is bounded entirely by lines of force, no altera¬ 
tion , s m ade in the distribution of the current when that limited 
space is entirely removed from the conducting space around it 
*Sevcial cases are taken in a sheet of tinfod 18 inches square, 
with several battery pules about 3 inches apart near the centre of 
the sheet, and the eqmpotentinl curves traced out by means of 
two poles attached to a delicate galvanometer, these poles being 
at points of the same potential when the galvanometer needle U 
at sen, a sheet limited m sue by cutting along lines of force is 
then taken, end in each case it is shown Ait Aere is no altera¬ 
tion of Ae equipotential curves. The forms of these curves are 
traced out for one positive, and four negative poles at equal 
distain.es from it at the corners of a square A Ae centre ol a 
large sheet of tinfoil, also Ae curves for one positive and two 
negative poles at equal distances on eiAer side of it on the same 
straight line 

When there are four electrodes, two of each kind on an un¬ 
limited sheet, an eipiipotentlal curve is given by the equation, 
rt> = (r.r.. 


Tf the four points lie on a circle, and the complete quadrilateral 
be drawn through them, the circles which have their oentres at 
the intersections of opjiosite sides of the quadrilateral, and which 
cut Ae fint circle at right angles, will also cut one another at 
right angles One of these circles is shown to lie an equi 
potential curve for the four electrodes, and the other is a line of 


Hence, If we cut the unlimited sheet along the edge of this 
latter circle, wc shall not alter the forms of the cquipotentlai 
curves, and within it we shall have one electrode of each kind, 
the others being tbeir electric images, the product of the Iistances 
of an electrode and its image from the centre being equal to the 
square of Ae radius ol the disc If an electrode is at the edge of 
tha disc, then Ae electrode and its imsge coincides, and Ac 
equation to Ae equipotential curve is 

When one polo is at Ae edge and Ae other is at the centre of 
a circular disc, since the electric image of the centre is at an 
infinite distance, the equation to Ac equipotential ourve is 


This is an interesting case, as showing thnt the equipotential 
curves do not always cut the edge of the disc at right angles 

On placing r ne of Ao galvanometer electrodes at the extremity 
of Ae diameter through the battery electrodes, and tracing with 
the other, it is found that the equipotential curvo through that 
pouil cuts the edge of Ae disc at an angle of 45 , and that Aere 
are two branches cutting one another at right angles. 

1 hese peculiarities are explained an tracing the curve 
ti « 4ur, 

currespon ling to this case l he extremity of Ae diameter is a 
point Arough which two branches of Ae curve pass st right 
angles to one another 

The forms of the equipotential surfaces and lines of iorce A 
space may be determined experimentally by taking a large vessel 
containing a conducting liquid and placing two points, the ends 
of two covered wires, tor battery electrodes at a given depA in 
the liquid and away from the sides ami ends of the vessel, takAg 
similar covered wires immersed to Ac same depth for galvano- 


For two electrodes the equipotential surfaces will be surfaces 
of revolution around the straight line joAing thorn, and so will 
cut any plane drawn through this straight line or axis everywhere 
at right angles. 

Hence we may suppose sections of the liquid made along such 
planes without altering the forms of the equipotential surfaces 
1 his shows that we may place our battery electrodes at the stdo 
of a rectangular box containing the liquid, and with the poAts 
only just immersed below the surface of the liquid, and Ae equi- 
potential surfaces will be the same as if the liquid were of 
unlimited extent in every direction about the electrodes. 

We shall obtain the section of the equipotential surftce by 
taking for galvanometer electrodes two points in the surface of 
Ae liquid, keeping one fixed and tracing out points of equal 
potential with Ae other 

The potential at any point m space, due to two equal and 
opposite electrodes, is 

where and r, are Ae distances of Ae point from the electrodes, 
so that far an equipotential surface 


cos * - cos f - 1 . 

which are also Ae magnetic lines of force, * and + being the 
angles which As distances from the electrodes make with tha 
its, That Ae lines of force A a vessel of finite site should 


agree with Ae lines of force in space, the form of the boundary 
ot the vessel m a plane Arough Ae axis should everywhere be 
a lAe of force, but Ae ends of a rectangular vessel coincide 
very closely wtA certain lines of force, eiAer when Ac electrodes 
are at the ends, or when there are two electrodes within tha 
vessel, and two supposed electrodes at their electrical images at 
an equal distance outside the ends of the vessel 
The equipotential surfaces are given A this case by the 
equation, 


- + i-, » constant, 

r ? r t r? 

and the lines of force by Ac equation, 

cos 6 + co« - coa f — cos = c 
1 he curve, for which c - 2 coincides very closely with Ae ends 
of the box. 

The equipotential surfaces were traced out A sulphate of copper 
and in sulphate of zinc by the following method 1— 

A rectangular box was token, and the battery electrodes 
attached to pieces of wood which could be dumped at Ae centre 
of Ae end of Ao box, and could be brought to any required 
point in the bne joining Ae middle points of Ae end of the box. 
The galvanometer electrodes were attached to T pieces which 
rest on Ae ends and side of the box, and the position of the 
electrodes read off by millimetre-scale placed on the ends sad 
sides of the box 

When Ae electrodes are parallel lines extending throughout 
the depth of the liquid the equipotential surfaces ore cylindrical, 
and their sections arc given by the equation, 

log (rV ) - (log r, r,' ) = logr, 

where there are several positive and several negative electrodes, 
r r 4 c. being measured from the points where the elec 
trades cut Ac plane of Ae section 

Hence the forms uf these equipotential curves are Ae sums as 
in a plane sheet, so that tha forms traced out in tinfoil will be 
the same as the corresponding forms in space for line electrodes, 
lliese forms may be traced out in sulphate of copper with 
copper electrodes, or in sulphate of due, with amalgamated zinc 
electrodes. 

The results of these investigations show how closely Ae expe¬ 
rimental determination of equipotential surfaces and lines o' 
force agrees with Ae theory of electrical distribution m space 


Llnnean Society, March 4 —Dr G J Allman, president, 
A the chair —Messrs W W Scofield and T Atthey were 
elected fellows.—Mr Ilanbury exhibited a Angus from South 
America, s species of Phallus allied to P imfuduus —Mr. 
J G Baker exhibited specimens of Ae two species of plane-tree, 
Platanus oaiJaitalis and orientalis, and of the variety of Ao 
Utter known as acmfoha, and pointed out the distinctions 
between them j also a'curious modification of bulb-form in a 
species of Drama —Mr J R Jackson read a paper on planU 
m which ants nuke their homes , exhibiting specimens of two of 
the most remarkable of A esc, Myrme^odta and Uydttaphyllum — 
1 ’rof 1 hiselton Dyer read a bnef note on the structure of th« 
so-called membraua tuuki in the seeds of Cvcads. Helnxel had 
described A is as a cellular structure, Ae cells of which had thick 
walls penetrated by ramifying tubes. Thera was reason, bow- 
ever, lor believAg that the membrane only represented the wall 
of a single cell, and was in fact probably the greatly enlarged 
primary embryo-sac. What Heiniel had taken for tabes seemed 
really to be solid They were arranged all over the membrane 
alter Ae fashion of what carpet-manufacturers call a “moss- 
pattern.” They were possibly Ae d6bnx of the thickened walls 
of Ae cells of the nucleus which had been destroyed by the m 
largement of the primary embryo sac.—Prof Dickson exhibited 
and described a series of microscopic slides illustrating the mode 
of growA of TrofavlwH spatotum.—K paper was token as read 
by Mr Benthaw, on the classification of the natural orders Cam- 
panulaceic and Ulsacew 


Geological Society, Feb, 34.—Mr. John Evans, V P.R.S., 
president, in the choir,—Before proceeding to the business of 
he meeting the President spoke at Ae death of Sir C. Lyett. 
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"By every cue of us,” belaid, “he wu regarded as the leader of 
oer science, by moat of ui m oar touted master, and by many of us 
u our faithful friend He baa lived to ace the truth of those 
nciplts for which he ao long and earnestly contended accepted 
nearly all whose opinions he valued and in future times, 
trover the name of Lyell is known, it will be as that of the 
greatest, moat philosophical, and moat enlightened of British, if 
not indeed of European geologists."—The following commum 
cations were read On the Murchlsonite beds of the estuary of 
the Ex, and an attempt to classify the beds of the Trias thereby, 
by Mr G Warelng Ormerod. This paper may be regarded aa 
a continuation of one read by Mr Ormerod before this Society 
in 1868. After noticing the mineralogies] character of the Mur 
cbiaomte, Mr Ormerod described, first, the Red Sandstone beds 
by the sea-shore To the east of Exmonth he considered that 
they were ‘ Kouper ’ which extended inland to a fault running 
to the south of Lympstone. A conglomerate rock at the Beacon 
at Exmonth was probably the upper bed of the ‘ Bunter and 
this he considered to be the same rock tlist occurred at Cock 
wood on the right bank of the Ex This overlay soft red rock, 
containing occasionally fragments of various rocks, and In the 
upper part a slight trace of Murchlsonite At Gaulish a soft con 
glomerate containing Murchlsonite in great abundance occurred , 
urn extended inlann about two miles. On the westerly side of 
Dawlish conglomerate beds cropped out containing fragments of 
granitic and porphyntic rocks, quartz, Lydian stone tuid here 
the limestone fragments containing animal remains first occurred 
After passing tl e Parson and Clerk Tunnel, these conglomerate 
beds ceased until reaching Teignmouth, and the cliffs consist of 
soft beds. At 1 eignmouth the conglomerates, with limestone, 
again commenced, and continued to near St Mary Church, in 
this part alternating with soft sandy or clayey beds 1 o the north 
of the fault at Lympstone the Keuper did not appear by the 
Ex, and the conglomerate with limestone had not liecn noticed, 
being possibly failed under the Greensand of llaldon The 
beds noith of this point on both sides of the Ex were the soft 
Red Sandstone, with a trace of Murchlsonite, and the underlying 
Murchlsonite conglomerate!, and near llaldon House beds that 
it was considered were possibly those to the west of Dawlish 
occurred. These beds were broken up by various faults running 
in both north and south and east and west directions In the 
district under consideration it was shown that the soft sandy 
beds, with a trace of Murchlsonite an 1 the underlying bed of 
Murchuonite corn lomerate occurrel in various places, and in 
such a manner that there could not l>c any doubt of their 
identity , these the author considered as marking a clear division 
in the Red Sandstone The paper was illustrated bv a map and 
three sections, and photographs of the chfls, and by numerous 
specimens - On some newly exposed sections of the Woolwich 
and Reading beds near Reading, Berks, by Prof T Rupert 
Jones, K R.S and Mr C Cooper King The authors described the 
section of the lowest Tertiary beds lately exposed at Coley Hill, 
Reading Berks, comparing it with othir sections In the neighbour 
hood described by Buckland, Rulfe, 1 rcstwicb, and Whitaker At 
one point in tbe section oyster shells are wanting in the bottom 
bed, as observed also by Whitaker at Cattle Kiln At the same 
art of the section the leaf bearing blue clays arc also alisent, 
ut are continued by irregular thin teams of derived clay and 
day galls, with broken lignite, occasional grey flints, and by at 
least one gre n coated flint and pebble of lydile At another 

point, where the blue clay still exists very numerous and large 
lumps of clays, rolled and often endoting sub angular flints, lie in 
the sand over the leaf bed Some of these clay galls have pasted 
into concentric nodules of odire and hmonite The probable 
derivation of the two sets of clay galls is from pre existing clay 
beds—probably the blue shale, one from its worn end, and the 
other (upper one) from a terrace or ledge in Us thickness—by the 
action of varying currents in an estuary at different levels The 
day galls of the upper senea vary much m character j tome are 
of dense dark brown and light coloured clays, others of sandy 
blue and grey clays, many have involved sand and flints from an 
old shoal or beach A probably analogous band of flints has 
been noticed at Red Hill, Berks, by Frcstwich Tbe direction 
of the currents wearing away the day bands and depositing the 
galls and lands was suggested, and these observations were 
offered aa further materials In working out the hydrography and 
history of the Lower Tertlanes —On the origin of Slickensides, 
with remarks on specimens from the Cambrian, Silurian, Car 
boniferous, and Triossic formations, by Mr D Mackintosh. 
This paper was founded on specimens a selection of which was 
exhibited The author slated that his observations led him to 


believe that true slickentldei are produced by the movement of 
one lace of rock against another, accompanied by partial fail no. 
lie Indicated that in many cases the slickeniided surfaces are 
not only polished and striated, but also hardened, and that 
there is an imperceptible gradation from this hardened film to 
the ordinary structure of the rock 

Chemical Society, March 4.—Prof Odilon, F R S , in the 
chair —A paper cm the dissociation of nitnc add, by Messrs P 
Brsham and J W Gatehouse, was read liy the former, and an 
experiment performed showing the action which takes place— 
Dr Thud 1 chum then addressed the meeting on the chemical con* 
stltution of the brain, exhibiting a large number of the products 
obtained from that organ -*-There were also papers on 
hypochlorite from bleaching powder, by Mr C T Kingzett; 
andon a simple method of determining Iron, by Mr W Noel 

Zoological Society, March 3 —Mr Osbert Salvui, F R.S, 
in tha chair —An axtract was read from a letter addressed to the 
Secretary by Dr W Peters, pointing out that the Stcnoihtus 
figured by Dr Gray in the Society s “Proceedings” for 1873, to 
which neither specific name nor locality had been assigned, was 
S Higir , and that its habitat was the Cameroont, from which 
place Dr Peters had received specimens.—Mr H R Dreiser 
read some notes on the Filed labra iorus of Audubon, FaUe soar 
of Torster, and Fatco spadtccus of the same author—Mr A 
Boucard communicated a monographic list of the Coleoptera of 
the genus Ffusto/u of North America, and gave the description 
of several new species.—A communication was read from Mr 
E. P Ramsay, giving the descriptions of some rare eggs of 
Australian birds.—Mr G B bowerby, pin , communicated the 
descriptions of ten new species of shells from various lo calities — 
Dr A Gunther, F R S . communicated on behalf of Dr T 
Tborell, of Upiala, the description of a collection of spiders 
made by Dr Vinson in New Caledonia, Madagascar, and 
Reunion, amongst which were a few new species —A communl 
cation was read from Mr E L Layard, liBC, administering 
the government at Fiji, giving the description of some supposed 
new species of birds IK m the Fiji Islands.—Mr A H G-arrod 
read a paper containing the description of the lower larynx in 
some of the rarer species of Anatidse. To this was added an 
account of the tracheal arrangement in IHatalta ajaja, which 
differs much from that of the common Spoonbill. Reference 
was also mode to the manner of development of the tracheal loop 
m those of the Crocidx which have recently died mthe Society 1 ! 
Gardens. 

Royal Microscopical Society, March 3.—Mr II C Sorby, 
F R.S , the naw president, having been formally introduced by 
Mr Chas. Brooke, expressed his sense of the honour conferred 
upon him, regarding it as a mark of approval of naw methods 
and kinds of investigation, to which, rather than to tbe more 
ordinary and general subject* of microscopical inquiry, he had 
for many years devoted his attention.—Mr H J black read 
soma notes translated from Von Baer, Ac . which described an 
organism closely allied to that recently exhibited by Mr Badcock 
and assumed to be a species of Bucephalus —A paper by Dr 
Roy stem Pigolt, on the principle ol testing object glassies by 
means of images produced by reflection from globules of mer 
cury, Ac., was read by the Secretary —Mr H J Wenbam 
described, by means of black board illustrations, a new method 
of viewing objects at extreme angles, and the value of this mw 
mode of examination was explained —Mr C Stewart called 
attention to some new and beautiful specimens of PoJycistinse 
exhibited in the room by Mr John Stephenson. 

Anthropological Institute, Feb 23 —Col A Lane Fox, 
president, in the chair —Mr R B. Hok exhibited a collection 
of models of Esquimaux 1 Caiques, baidars, winter bats, seminar 
huts, sleighs, and other objects of native manufacture.—Capt 
Harold Dillon exhibited and described a series e i flint arrow 
and spear heads found by him near Ditchley, Oxon. The follow 
ing papers were read 1—On the Milanowx of Borneo, by Lieut 
C C de Crespigny, R.N , Further notes on the rune stone 
monuments at the Khaii hills, by Major Godwin Austen , Repost 
on the Congress of Anthropology end Prehistoric Archeology 
held at Stockholm 11^1874 by H H Howorth j History of tno 
lleung Noo in their relations with China, translated by A 
Wylie, of Shanghae, with note* by H H Howorth 
Physical Society, Fch. 13.—The report of the President 
(Prof Gladstone. I K.S ) and Council shows that a gratifying 
number of physicists responded to the circuit! issued by Dr 
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Guthne m the autumn of 1873, «d that the formation of Ae 
Society ha* been attended with much success m every wiy The 
mectn l« were commence I under smgularly fcvourable circara- 
stances as the I ordsof the Committee of Council on Education 
< euerously placed the physical laboratories and lecture room* at 
the disposal of the Society which was thus afforded unusual 
facilities for cxi eruncntal illustrations 1 he first papei was on 

the new contact theory of the galvanic batte7 by J A Fleming, 

B Sc., an 1 it was followed by many valuable co mm uni c ations 
Two pipers may be mentioned as being of special interest, 
these are On the combination of colours by polarised light, 
lyAfr W Spottiswoode, F R S/and “On the application.of 
wind to stringed instruments,’by Mr J Baillie Hamilton—The 
Society has already lost a very able member by the death of Dr 
AN S Davis of Derby, at the early age or thirty two —The 
following is the list of officers and Council for the present year — 
1 resident, Prof J II Gladstone F R S Vice presidents 
I rof W G Adams, IRS, 1 rof G C Foster, F R S 
Secretaries 1 rof A W Remold, MA , W Chandler 
Kobeits 1 reasurer, Dr I Atkinson Demonstrator, Dr 
1 C uthne I l< S The other members of the Council are — 
Iatimer Clark, C t NV Crookes, FKS, Prof A Dupre, 
I r f O Ilennci, F R S , W Huggins, F K.S , Prof M'Leod, 
W S[ ottiswoode 1 R.S , Dr II Sprengel, D NV Stone, 
LOW Whitehouse 


Royal Horticultural Society, Feb 9 —Annual Meeting 
Viscount Bury K C M G, president, in the chah T he Report 
of the Council, which dealt principally with the financial position 
of the Society, was taken as rea 1 1 he statement of accounts for 

1S74 showed an expenditure ofll 67V 3 * , against an income 

< f 10 877/ gj 11 i , leaving a deficit of 795/ 131 3/ 1 his did 

not include lent, on account of which 2,400/ must be paul to 
II M Commissioners for the Exhibition of 1851 during 1876, 
otherwise the lease of the gardens at South Kensington wdl be 
avoided On the other hand, the income was increased l y a sum 
of 70s/ 171 6/ pail to the society for the use of the arcades 
during the International Pxhibitinn of last year 1 he result cf 
the 1 allot fir oftcers and council for the ensuing year was as 
filfows —1 rest lent Viscount Bury KC M G , Treasurer, 
lion my Do! ree, Secretary, NV A Lindsay New members of 
Council lion and Rev J ,T Boscawen, W I ongmaa, J D 
t muni ers I Campion On the m jtion ol Mr Godson the 
liscussion of the report was adjoume 1 to March 9 
Ll ini UR H 

Royal Society March 1 —Sir NVilham rhomson j resident, 
in ll e chair — 1 he t hairman announced that the Council had 
awaided the M ik lougall Bust ane True for the Biennial 1 enod 
1S72 74 to I rof 1 1 ter for his paper on the germ theory of 
jutrefaeton an l tier fermentative change* communicated 11 
the S ciety 7th A) nl 1S73 lhe f Honing eommumcsti ns 
rial Obituary notice of Mr WUUam 1 uing, ty I rof W P 
l)i k on, C lasg w, communicated by tl e President on a faulty 
e nstruction common m skewed arches by Mi 1 dward Sang , 
on the mode if growth and increase amongst the corals of tie 
Pal cone 1 enod, by 1 rof H AUeyne Nicholson, M D 

Paris 

Academy of Sciences, March 1 —M 1 remy m the chair 
—The following papers were read —On the generalisation of 
the theory of the normals of geometrical curves, where for every 
1 ormal a number of straight Tines is substituted, by M ( hastes 
—On some j rol lems of molecular mechanics, by M Ilerlhelot 
I h s I aper was based principally on the experiments of MM H 
Sanite Claire Deville an l Debray, with perruthenic acid and 
xi \e of silver, of which an account was read at the last meeting, 
it treats ol certain facts, newly discovered and relating to the 
direct foin ation of corn] ounda, which upon decomposition evolve 
a consulet il l t degree ol heat, these facts are quoted with special 
reference to l ulyrate of soda, and from them some geneial dedne- 
tioni are made with regard to molecular mechanic* —On the 
capillary theory apj lied toTilisure, by M A Trecul —Lxpen 
menu on the 11 nficial imitation of native magneto polar platinum, 
by M Daubree —A note on magnetism, by M T h du Moneel 
—M I evemer then exj lamed to the Academy the new orgam 
sation of the mcteorolog cal service of ports, which came m force 
on March 1 Reports arc made tw ice daily, morning and even* 
mg ai 1 it is expected that tl e evening reports wiUbe specially 
1 enehcial to fishing vessel* —Don I e lr j U I mperor r f 1 traul, 11 
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gabon, m lien of the late Admiral deWrangel A telegram wss 
read from his Majesty expressing thanks toi the distinction —A 
memoir by M Cabieu, os a new manure, consisting of the ashes 
of Medium, picked upon the coasts, and fecal matter —A note, 
by M Chapeias, in defence of the phenomenon observed by him 
on 1 eb 10, at Pant, which was supposed by others to be a Urge 
bolide —Ou the geometrical solution of some problems relating 
to the theory of surfaces, and depending from infinitesimal* of 
the third order, by M A Mannheim —On the simplest modes 
of limit equilibrium, which can be present in a body without 
cohesion and strongly compressed, by M J Boumnesq —A note 
by M G h ouret, on the geometrical construction of the moments 
of bending power acting upon the snpporta of a beam with seve¬ 
ral jouU -A note by M V I cits, on experimental researches 
on the toxical principle in putrefied blood , account of expert* 
menu made upon dogs into whose veins putrefied blood was 
injected —A memoir by M Macano, on the employment of elec¬ 
tricity in hydrocele, iliac j atston (tieu j), and paralysis of the 
1 ladder accounts of cases that were successfuUy cared by elec¬ 
tricity —A memoir on the chemical manure for beet, by MM 
)I Wousten and B Corenwinder—M de Maximowitch then 
presented a note on a theory of integration of collations with 
partial derivatives of the second order —M 1 P Meatre made a 
comraumalion respecting 1 hylloxera —A note by M II Renan, 
elements and ephemendesof planet (141) — Onapurple colour¬ 
ing matter derived from cyanogen, by M G Bong —On the 
separation of boracic acid from silica and fluorine, by M A Ditte 
On the reciprocal substitution of lhe volatile fatty acids, by M 
If Leacceur 1 he author maintains that he has permanently eaU 
blisbed the following facts, namely, that acetic acid can displace 
formic acid from 1U eomj ounds m considerable quantity, that 
tins duplacement can take place in the cold, that the presence of 
water does not notably affect the phenomenon and the quantity 
of formic aci I displaced vanes according to the excess of acetic 
acid ad led —A note by M G Hinnchs on the calculation ol the 
moments of maximum inertia in the molecules of the ehloro 
derivatives of toluene —Note by M W 1 ougtumne on ll e quan 
titles of heat evolved in the formation of the potash salts of some 
acids of the fatty senes On a new psychrometer which avoids 
all caleulitiun, callei h)V»lnk, by M I owe —On a newpouret 
for volumetric analysis, by M V Prnchon —finally, five letters 
from different correspondents were read, all with regard to the 
bolide of I eb 10, first mentioned by M Chapeias, who after- 
war Is thought it was only the strongly lllumma ed edge of a 
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SCIb NTIFIC SURVEYS 

T HE almost universal idea in this country of what 
constitutes a Scientific Survey goes no further, we 
believe, than the departments of Topography and Geo* 
logy and, as we are a seafaring people, the Hydrography 
of our coasts We daresay many of our readers will 
be surprised to hear that some whose opinions in matters 
of this kind ought to have great weight, deem any 
survey totally inadequate wh ch docs not, to a greater or 
less extent, include nearly every department of science 
What are the prevalent notions on the subject on the 
other side of the water, may be learned from a Report 
just issued on a proposed New Survey of the small State 
of Massachusetts 

Last year the American Academy of Art and 
Sciences presented a memorial to the General Court 
of the State of Massachusetts urging the necessity 
for a new Scientific Survey of the Commonwealth 
It is forty years since there was a survey of the State 
that was the first public survey in the United States, 
and included not only topography and geology but 
zoology, botany and agriculture is well The bio 
logical surveys were so well done that some of the reports 
are even yet regarded as standard works, but the ad 
vanccs in all departments during the past forty j ears have 
been so great that practically a new survey is required 
The suggestion of the new survey came appropriately 
from the principal scientific body of the State, and it is 
gratifying to see that the Legislature have such 1 respect 
for its opinion as at once to take action upon the suggestion 
The memorial of the Academy was referred to the Board 
of Education, a committee of which took the wise course 
of calling to their council the most eminent men of 
science in the State, who could aid them with their advice 
The names of most of those who were called in to give 
the results of their study and experience are known to 
science all the world over, they are Professors B I eirce, 
N S Shaler, and L N Horsford President Clark, Dr 
T Sterry Hunt, Dr Asa Gray, Dr AS Packard, Mr G 
9 Emerson (who reported on the trees and shrubs m the 
former survey), Mr Alex Agassiz, Hon Moses Kimball, 
Mr C F Adams Mr S H Scudder, Mr A G Boyden, 
and Mr II Y Walling 

The Report which has come to hand gives an account 
of the meeting between these eminent representatives of 
science, pure and applied, and the committee of the 
Board of Education Each one freely expressed his 
opinion of the desirableness of the proposed survey, showed 
how it should be conducted so far as his own department 
was concerned, and pointed out the advantages which 
would certamly follow from a thorough survey As might 
be expected, they are unanimously in favour of the pro¬ 
posed undertaking, and the immense advantages which 
were shown would accrue from it if carried out thoeaughly 
in all departments, leave the State no alternative but to 
organise it as early as convenient 
A special committee from among the men of science 
named above—Messrs Puree, bterry Hunt; Shaler, and 
Scudder—in their Report to the Education Committee 
You xi —No a8i 
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recommend a scale of 1 25000, or 2, inches to the mile, 
as the scale which ought to be adopted for the survey, 
but this they do solely on the score of expense, admitting 
the superiority of the ( inch scale Prof N S Shaler in 
an impressive article in the March number of the Atlantic 
Monthly, strongly advocates the latter scale for although 
the immedi ite cost would be at least double that of the 
smaller scale still in the end it would be more econo¬ 
mical as, allhough the smaller scale would serve many 
useful purposes in the meantime, he declares it would 
be found that the survey would have to be repeated on 
the larger scale We think the State of Massachusetts 
would be wise to profit by Mr Shaler s h nt, and accom 
plish the survey once thoroughly and completely on the 
larger scale, so that it would never require to be icpeated 
Indeed, the United States have had several lessons on 
this point a considerable number of the States have been 
surveyed, but the surveys have all been more or less 
failures “ there is not a single survey in this country, ’ 
1 rof Shaler states “ which does not need at the moment 
to be done over again 

The practical advantages of topographical and geolo¬ 
gical surveys arc so evident that it is unnecessary to point 
them out no one we presume, will deny that it is the intc 
rest and duty of every civilised c untry to obtain a complete 
and trustworthy knowledge of the extent, configuration, 
and composition of its surface 1 he important pract cal 
advantages which may result from a thorough geological 
survey have been well illustrated by a recent undertaking 
in America—the Hoosac Tunnel It is Prof Shaler s belief 
that a due inspection of the surface of that ndge would 
have disclosed some of the difficulties encountered in the 
excavation of the tunnel, difficulties which would have 
been in a large measure avoided, bad the engineers been 
forewarned It docs not seem too much to say that the 
cost of a complete survey, with a map on the scale of six 
inches to the mile, might ha\ c been saved b> this easily 
g lined knowledge 

But the State of Massach isctts has already had the 
wisdom to perceive that it is for the material advantage 
of a country that a knowledge of more than its topography 
and its geology should be eas ly accessible To a thickly 
populated country, what can be of more moment than its 
hydrography its water supplj which is also of so great 
importance in connection with manufactures? In the 
proposed survey of Massachusetts a thorough knowledge 
of its h>drography will probably be considered as an 
indispensable part of the work. It seems almost a truism 
to say that m a country devoted to agriculture, an ex 
haustive scientific examination of its soil would be a work 
of the greatest national advantage , such an examination 
has been to some extent made m Massachusetts, and the 
scientific men whose advice has been asked urge that it 
should be earned out over the whole of the State. 

The practical advantages to be derived from a know 
ledge of the botany and zoology of a country, especially a 
country where agriculture is one of the staple industr es, 
seem almost equally apparent If our farmers were well 
acquainted with all the plants and insects and birds 
which annually destroy so large a quantity of the culti 
vated produce of the soil, and at the same tune knew 
how to meet their ravages, the saving to the nation would 
be enormous Dr A S Packard estimates that m Mas- 
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sachusetts alone they lose every year, from insects and 
parasitic plants, 500,000000 dollars, and that in one 
year alone they lost by the army worm 250000 dollars* 
worth of hay crops No wonder he says, ‘ Certainly it 
will be a good thing to h ive a body of observers at work 
systematically, year after year, collecting information, 
which may be spread before the farmers of the State and 
others interested ’ In this connection the words of Mr 
A G ISoydcn are worth quoting — 

“ The relation of the animal to the vegetable kingdom 
is a most intimate one In the cultivation of orchards, 
garden vegetables, and things of that sort, upon which 
we as a people depend a great deal, we have to contend 
continually with insects , if we could leam ( therefore, the 
facts about the insects that ire found in this State , if we 
knew how they were generated, how they grow, and what 
they feed on we might do a gtcat deal towards saving a 
1 rge part of the crops that are now destroyed by them. 

I or instance, the canker worm comes periodically, and 
very few people know mueh about the habits of this 

II sect Very little is known about insects by people 
encrally 1 hey do not even know them by name They 
0 not recognise an insect in the three stages of its life 

Tvery gardener, every orchardist every person cultivating 
herbs, trees, or shrubs, needs this information As has 
been said this morning, we have not the books to which 
we can go for help in gaming this information Mr 
Emerson has given us an excellent book on the trees of 
the State, which is a very great aid, but in respect to the 
other matters of which 1 have spoken, we have very few 
such helps as are needed It would seem, therefore, that 
a survey of tins kind, in which scicntihc men were 
employed, who could, as they went over the different 
localities of the State, collect, incidentally, and without 
adding i cry much to the expense, the facts relating to 
these subjects, would be of great value 

The body of evidence contained in the Report before 
us seems to us to show clearly, what indeed 1* almost self 
evident, that one of the first duties of a nation, from 
the lowest point of view of self interest, is to obtain a 
complete scientific knowledge of us home and all that U 
contains, only thus can it be able to make the most of 
its natural resources 

While the great practical advantages of the survey 
were insisted upon, the gains to science and to education 
which would accrue from it were also brought prominently 
forward. Some important problems in science, it was 
shown, might be solved by a thorough geological and 
biological survey of Massachusetts , one of the most im 
portant of these is in connection with Cape Cod. 

“ Here, in Massachusetts, Prof Shaler says, ‘ you 
have certain peculiar questions connected with the disln 
button of animal life to the north and south of Cape Cod, 
which offers one of the most remarkable illustrations of 
the variations m the distribution of animal life that is 
afforded anywhere in the world The constant changes 
as years go by, the influence of temperature on the distti 
button ol animals, these arc questions which can be inves¬ 
tigated there There is no question that Cape Cod is one 
of the gix it problems of Massachusetts, and it is a pro¬ 
blem on which a large number of investigations should be 
hung Prof Peirce, who has carefully traced and grouped 
the facts connected with that part of the coast, will agree 
with me in saying that (.ape Cod is the key point that 
geologically it is the most important point in Massa¬ 
chusetts, with regard to the agencies that have been at 
work in the creation of the soil, especially with reference 
to the glacial period, &c ’ 

With regard to education, it was shown that in seven! 


ways this exhaustive survey would be of great value. It 
was proposed by some that the scientific students in the 
several colleges might with advantage to themselves be 
occasionally employed on the work, while they might be 
of some assistance to the survey parties, this plan, if 
judiciously earned out, might indeed be of great service 
both to the students and to the work of the survey 
Prof Shaler pointed out that what he thinks the pnn 
cipal defect of the British Survey does not concern 
its work, but its effect upon British science. "It has 
not taken pains,” he said—and we cannot take upon 
ourselves to judge of the justice of his statement— 
“ to connect itself enough with the work of education 
in Great Bnlam , and the result is, as is admitted 
by some of the oldest geologists there, that there are 
few young geologists coming up in Lngland at this 
time.” This, if true, is certainly a great lesson for 
Massachusetts, as Prof Shaler says , we hope, however, 
he has overstated the case, or at least that the supply of 
geologists in this country is not dependent on the Gcolo 
gical Suney It was shown that m other ways a com 
pi etc survey m all departments would be of the highest 
advantage in carrying on the practical education of the 
young in schools of all classes , and that from want of the 
results of such 1 survey, education was seriously ham 
pered 

It will thus be seen that if in the course of years—for 
it is proposed to do the work leisurely and allow eminent 
scientific men to share m it as they can find opportunity 
—the people of Massachusetts do not have one of the 
most accurate and most complete surveys in the world, it 
will simply be because they are blind to their own real 
interests, which have so forcibly been brought before 
them by some of the most eminent of their scientific men, 
in whom the State is so nch But a* “ the commonwealth 
of Massachusetts has not been wont long to weigh great 
advantages against small expenditures, so we may safely 
anticipate, ’ with Prof Shaler, “ her speedy action 

Need wc point any moral for ourselves from the liberal 
and comprehensive ideas which the comparatively small 
(its extent, 7 800 miles, is only about that of Wales) 
and young State of Massachusetts has of what a survey of 
her territory includes ? We have our topographical and 
our geological surveys, both doing excellent work, and 
both already producUvc of large practical and scientific 
results But if wc want to make the most of our small 
and over crowded country , if wc want, as we certainly 
should t( we have our own welfare at heart, to have a 
complete knowledge of our country’s resources, why 
should we stop short at topography and geology ? Forty 
years ago Massachusetts showed itself to be far wiser than 
Britain is even now Even then the little Transatlantic 
State saw it to be to its best advantage to know all about 
its soil and its natural products, wc do not know that 
the question has ever been mooted in this country. A 
knowledge of what is being done on the other side of 
the water may give us a perception of our true interests 
and our duty to ourselves and the world To apply the 
words of Prof Shaler " Look at it as we may, measuring 
its immediate gains to our mines, our fields, our wate£ 
mills, to our cities in their water supply and sewage, to 
our railways and common roads, to the interests of each 
owner of an acre that is to be improved, or considering 
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the remoter yet not leu real economy which is found in 
increued knowledge of the Nature about u«, and in the 
advancement of (.education, the reasons for Survey this are 
very strong " 


THE COUNTESS OF UIINCHON 
A Memoir of the Liuly Amu de Osorio, Countess of 
Chtttckon and Vtce Queen of I cru, unth a flea foi the 
correct spelling of the Chinchona mentis By C R 
Markham, C B , F R.S (London Trubner and Co ) 
HIS work is an attractive addition to the early history 
of quinine and the other alkaloids denved from 
the same source The general subject is full of interest 
to numerous classes of the community, and the importa 
tion of plants into our Indian possessions has been the 
subject of much attention on the part of our Government 
Indeed, it was the result of the author g exertions that 
living specimens were obtained in this country, and by 
this means that India was supplied, it is therefore 
natural that he should take a parental interest in this 
matter 

The knowledge of the efficacy of these drugs was 
brought to Europe in the year 1640 by the Countess of 
Chinchon on her return to Spain with her husband at the 
expiration of his term of office as Viceroy of Peru This 
lady during her residence there was attacked by terlnn 
fever, and after being reduced to the point of death, was, 
under romantic circumstances related by the author, 
cured by the use of Peruvian bark Oil the return of the 
count and countess to the castle of Chinchon, it is gratify 
mg to read that the countess, who had brought with her 
a supply of the precious bark which had effected such a 
wonderful cure upon herself, “administered Peruvian 
bark to the sufferers from tertian agues on her lord’s 
estates in the fertile but unhealthy vei>as of the Tagus, 
the Jarama, and the Tajuna. bhe thus spread blessings 
around her, and her good deeds arc even now remem 
bered by the people of Chinchon and Colmenar in local 
traditions (p 45) 

Though from time to time during the succeeding hun 
dred years powders of the Peruvian bark were imported 
into Europe, it seems that no scientific account of the 
tree was published until 1740, in which year De la Con 
damtne published a description and figure in the Me¬ 
moirs of the Academy of Pans for 1738, under the 
genenc name of Quinquina This communication con 
tained also an account of the history of the drug, 
wherein the name of the Countess of Chinchon was duly 
mentioned and properly spelt, and on the information 
obtained from it and quoted in acknowledgment, Lin 
ntcus, in the second edition of his “ Genera Plantarum," 
published at Leyden in the year 1742, founded his genus 
Cinchona in honour of the Countess of Chinchon. 

The author commences his book by tracing the pedi¬ 
grees, accompanied by coloured illustrations of the 
armorial bearings, of the families of Ana, Countess of 
Chinchon, and of the Count of Chinchon, nor does he 
omit to describe and illustrate the town, neighbourhood, 
and castle of Chinchon The town contains some 6,000 
souls, and its distance south-east from Madrid is given as 
twenty four miles. 

But it is reserved to the end of the book to treat of a 


matter which evidently bes deeply seated in the author's 
affections, unless for its sake the book would probably 
never have been written This is 1 vigorous argument, 
called in the title a plea, for what he considers to be the 
correct spelling of the genenc name 

The author’s object is to prove that the name Cimhon 1 
should be replaced by UnnJiona, and he argues that the 
latter form is etymologically nght, that Linnaeus was mis 
informed as to the true spelling of the countess s title, 
that it is supported by the majority of authorities who 
have studied the genus m its native habitat md is now 
the form in common use where the plant is cultivated, as 
well as in official correspondence, nnd that it is consc 
quently the most convenient form He further states that 
the former spelling has never bten generally adopted 

In the matter of etymology the author is ccrtainl) 
right, but neither botanists nor the public are simply led 
by this rule when more important considerations require 
a different course botanists have greater regard to pri 
only and the public to general convenience, and both in 
respect of priority and convenience Cimhon 1 is the more 
correct word 

It has been already cxpl lined that Linnaus was not tins 
informed as to the spelling of Cl mchon and it is there 
fore probable that he considered euphony in forming the 
name, in accordance with his aphorisms Unmniho 
et S onus nonunum genencorum, quantum hen possit, 
facilitanda sunt. Nomina gcnerica usqutpuialia , enun 
ciatu diffialta vel uaust ibttnda fugienda sunt 1 bus, in 
honour of Barreliems, Linn cus named Borltna, and in 
many other cases he sacrificed strict etymology to 
elegance and convenience 

Mr llanbury, in the Atlenceum for January 30, has 
shown that, m the course of a Jong correspondence with 
Linntus, Mutis though in his corliei letters lie spelt the 
name Chinchon r, yet in his Later letters he followed the 
spelling of Linticeus, and wrote Cinchi n 1, also that in 
1758, J Lh I etersen read at Upsala an academic d dis 
sertation, ‘ lh L tine 11 mi into, I innxus presiding 
and tn this paper he always spelt the word Chinchon 1 
this is, however, not a botanical essay 

Linmcus, in all lus other works and editions always 
retains his original spelling The author erroneously 
states that Linnaus altered the spelling m his different 
editions, and draws the inference that I innaus was 
willing to modify h s original spelling and desired to spell 
the word correctly In the sixth edition of the “ Genera 
I lantarum,” published at Stockholm in 1764, on p 91 the 
word is accidentally spelt Cinhon 1, but tlus was clearly a 
typographical error , for in the synopsis of the genera of 
Pentandna, on p 69, it is spelt Cinchona, and so again 
in the index to the volume , and if further proof is wanted, 
the error on p 91 was given m the errata and corrected 
In the edition of 1767,printed at Vienna, which is without 
the authority of Linmeus, and is, in fact, only a reprint of 
the sixth edition, the same spellings occur in each place, 
except that we find m the errata, Ctnbona (instead of 
Ctnhona) corrected into Cinchona 

So universal was the authority of the Linnein spelling, 
that no botanical treatise published and adopted a diffe 
rent one until the year 1862 The name Chinchona does 
not occur in Steudel’s " Nomenclator Botamcus,” second 
edition, published in 1840-41 
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With regard to the botanical authorities that the author 
claims for his spelling, Mr Hanbury has shown that 
Ruiz, Pavon, and Mutis rather incline the other way, 
Ruiz and Pavon, m their great work, the “ Flora 
Peruviana, n &c, adopted Ctitchona, and Mutis Anally 
came to the same conclusion Mr Spruce, another of the 
claimed authorities, in the Journal of the Linnxan 
Society, writes Cinchona, though in certain Blue Books 
he writes Lhtnchom It must be remembered that such 
Blue Books appear to have been prepared under the 
direction of the author m his official capacity at the India 
Office, and to have had the word Chinchona forced into 
prominence There remain only Tafalla, a pupil and 
successor of Ruiz and Pavon, Zea and Caldas, pupils of 
Mutis, all three of but little importance, as well as Or 
Sccimnn and the author, to weigh against such authorities 
as Humboldt and Bonpland, l'oeppig, Weddell, Triana, 
Karsten, and others, as well as the universal concurrence 
of dl the great systematic botanists from the time of 
I inn lus to the present day 

If then this question 1$ to be settled by the weight of 
usage and authority, it is evident that an exceedingly 
rough balance suffices to give a ready result unfavourable 
to the author’s cose 

It is equally clear that much inconvenience would 
ensue from the change proposed and adopted by the 
author To the systematic botanist great would be the 
inconvenience of altering the second letter of a generic 
name the first letter of which is C, an initial which is 
commoner than any other, and which stands for about one 
seventh part of the whole number of genera. The sugges¬ 
tion that m an index a cross reference would meet the 
difficulty is good to a certain exent, but it would not alto¬ 
gether remove the nuisance , nor would the chemist, the 
apothecary, and the public generally accept without 
repugnance a change winch would affect the spelling and 
damage the pronunciation not only of the original word, 
but also of derivatives in frequent use such as Cinchonine, 
Cinchomdmc, Cinchomcine 

I n short, the I inn can name Ctnchon i is no longer 
under the control of the Countess of Chinchon, nor of the 
town of Chinchon, nor yet of those enamoured of either , 
it sufficiently recalls th<* memory of the benevolent 
countess but it has long become scientific and general 
property, and stands by the right of usage and pnonty , it | 
has a settlement due to a century and a third of time, 
and neither scientific men, nor the commercial world, nor 
the general public will be likely to alter it and the several 
words derived from it on the plea set up by the author 
W P H 


Ul RL4M) S ‘ ANTHROPOLOGICAL CONTRI 
BUI IONS” 

Anthropil, gtschc Bufraqe Von Georg Gerland (Halle 
an der Saale Lippert’schc Buchhandlung, 1875 ) 

HE present volume is, as the author informs us, only 
the first of a senes of several volumes, in which it 
is his intention to group together as far as possible all the 
aspects under which the modern science of anthropology 
may be considered, to weigh the importance and estimate 
the nature of the problems which it has to solve , and to 
bring clearly and objectively before the reader the dif¬ 


ferent steps that have been attained, or are demonstrable 
by facts, in the history of the origin and subsequent deve¬ 
lopment of mankind 

The difficulty of the task which Dr Gerland has thus 
set himself seems to us to be only equalled by the pro¬ 
bable remoteness of its accomplishment We all know 
that there is a tendency amongst German writers to pro¬ 
ject works on too colossal a scale, and to fill in their 
ground with such inexhaustible masses of detail, that 
every fresh accumulation of facts becomes a mountain 
across their readers’ path, tending to obstruct rather than 
to clear the view, and valuable as are the materials which 
Dr Gerland has brought together, his “ Anthropological 
Contributions” cannot be pronounced free from these 
tantalising failings Those who have time and patience 
to follow the author along all the collateral lines of in 
quiry into which his subject is incessantly divaricating 
will no doubt find themselves repaid for their labour, but 
the anthropologist, who has neither the need nor the 
leisure for going over old ground in search of new facts, 
will find it difficult to sift the wheat from the chaff 

In his introductory chapter Dr Gerland considers all 
the branches of human inquiry with which anthropology 
is associated the importance of missionary enterprise in 
relation to its bearing on the extension of our anthropolo¬ 
gical knowledge , and the influence that the estimate w 
which women have been held among any definite people, 
or at any fixed epoch, has had in modifying the moral* 
and physique of the entire sex 

In the second, or main section of the work, the author 
treats of the primary and developmental history of man 
from the evolution point of view Setting aside the 
hypothesis of special creation as utterly untenable, and 
as wholly discarded by every rational anthropologist, he 
proposes to consider man as derived by mechanical 
means from a natural animal source , beginning his line 
of argument by a discussion on the relative claims of the 
different portions of the habitable world to be regarded 
as the cradle of the human race In this section of his 
work Dr Gerland shows a vast amount of curious learn¬ 
ing, and bnngs together a valuable mass of facts relating 
to the past as well as present fauna and flora of different 
regions, and their consequent greater or lesser adapta¬ 
bility for the coexistence of man. He considers the fac 
that the African races depend for their food supplies on 
plants such as the sorghum and other cereals, winch have 
come from Asia, alihough their own continent possesses 
many edible indigenous plants to which recouise is had 
in times of emergency, as a proof that man did not take 
his origin in Africa, for it is wholly irrational to suppo e 
that after having once used native grown cereals in their 
primary condition, men should have neglected these in 
favour of others imported from another continent hire 
Asia 

In discussing the probable period in the earth’s history 
when man appeared, the author insists upon the absolute 
necessity of geognostic repose as an indispensable ele¬ 
ment in the development of man from an animal origin 
Cataclysms and violent disturbances of the earth’s crost 
are obviously incompatible with the free enjoyment of all 
the essential requirements of animal existence, without 
which any advance m the developmental order of such an 
existence is inconceivable. In conclusion, he claims to 
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have proved that we have lolid grounds for maintaining | 
that man, considered both in his psychical and his physical 
nature, has been developed gradually and nonnaliy, and 
must be regarded as a link in one and the tame serial 
cham of development to which all other organic bodies 
belong Furthermore, he asserts that we cannot regard 
the organic and the inorganic as of heterogeneous origin > 
such an assumption would militate against the unity of 
the universe, and therefore we must assume that the 
organic has been developed from the inorganic As deve¬ 
lopment depends upon attraction and motion, and assimi 
lation regulates the combinations of atoms and molecules, 
the ultimate development of more highly organised bodies 
is dependent upon the assimilation of more perfect com 
binations of matter, or, in other words, on better food, and 
hence the striving of the animal nature to obtain definite 
forms of nourishment must of necessity have exercised a 
paramount influence on its higher development Thus, he 
argues that the organs of the senses, -is sight, taste, &c, 
resulting ultimately in the formation of bram and nerve 
centres, have been developed in the vicinity of the mouth 
as auxiliaries in the process of nutrition The author 
believes that every group of organisms has a definite 
supreme beyond which it cannot ascend and while he 
considers that, mentally and ps)chically, the best of the 
human race will probably in remote future ages be able to 
attain a higher degree of perfection, than any allotted to 
us in the present age of the world, he does not anticipate 
that externally they will differ greatly from ourselves. 

The difficulty of answering why animals no longer pass 
the bounds of their parental types, he meets by assuming 
that the cosmical, natural, and geognostic relations which 
rendered such an advance possible in the case of the human 
race, and of the forms from which it was directly deve 
loped, no longer exist, and that hence the lower animals 
must remain fixed withm their several limits 

We do not know how far hit German readers may 
approve of the phonetic mode of spelling adopted by the 
author, but we confess that, notwithstanding the high 
authorities which its advocates advance in its justification, 
we fall to recognise its expediency or desirableness, and 
greatly prefer the ordinary mode 


OUR BOOK SHELF 

7Me A!rial World a Popular Account of the Pheno¬ 
mena ami Lift of the Atmosphere By G Hartwig, 
M and P D With eight Chromoxylognphtc Plates, 
a Map, and numeroua Woodcuts (London Long 
mans and Co., 1874.) 

Dr Haktwio is already well known as one of the most 
successful popularisers of the results of scientific research, 
and judged of from the point of view from which they 
arc written, his books must, we think, be reckoned as of 
considerable value, and as likely to be of much use, both 
in spreading accurate scientific information and in giving 
their readers a taste for further independent study of 
science Under present conditions we deem works of 
this class a perfectly fair means of scientific propa- 
gandism, hoping all the same that the time will come 
when the gospel of science will need no allurements to 
make it attractive to the people. In this volume Dr 
Hartwig gives a vast amount of information on a great 
many subjects intimately or remotely connected with the 
air, It \s not merely a popular^ treatise on Meteorology, 


which of course has a large share of space devoted to it, 
but it contains as well much information on Sound, Light, 
Aerolites, Geology, Ocean Currents, Flight of Birds and 
Insects, Aerostatics, and many other things in “ the 
heavens above, the earth beneath, and the waters under 
the earth ” All the information in the book is valuable 
and rendered attractive mainly by a profusion of anec 
dotes, on the whole happily introduced Dr Hartwig’s 
style is fluent and generally agreeable, sometimes elo 
quent and occasionally Bond llis information, collected 
from a vast variety of sources, so far as we have tested 
it, is accurate and well up to time We sincerely wish 
the work a large circulation The numerous illustrations 
add in the mam to its attractions. 


LETTERS TO THE EDITOR 
[Tht Fditor does not hold himself responsible for opinions expressed 
by Mts correspondents Neither can he undertake to return, 
or to correspond with the writers if rejected manuscripts 
No notice is taken o] anonymous communications ] 

A Gyrostat Problem 

Tub following question, taken from an examination paper set 
to the students of the Natural Philosophy Class m this Univer 
sity, S r W Thomson desires me to send to Naturk, as one 
likely 10 lie 11 tcresting to its readers. T he answer will be sent 
later when the examination is over — 



• A gyrostat, hung by a cord C C at s distan e of s x ccnti 
metres from its centre of gravity, keeps its axis B B horizontal 
when taming in azimuth at ths rate of cme-fomth of a radian ' 
per second, flow many revolutions does the fly wheel A A 
make per second ? The weight of the wheel and case is 2,250 
grammes, the mass of the wheel alone is 1,800 grammes, and 
its radios of gyration is four centimetres. ’ 

Ths University, Glasgow, March 13 D M'Farlam* 

* The farm radian has baas recently introduced by Prof Jama Thomaoa 
to dmt* lb* unit angle, that la, ibe angle aubtended by an are equal In 

regth to the radius 
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Origin of the Cbeeil Bank 
In your report (vol xi v m) of the paper on this subject by 
Prof rrestwich, read at the Institution of Civil Fngineers, are 
these words —“The large dimensions of the bank he attributed 
to the great accumulative and small lateral actum of the waves." 
Why, then, does not so general a cause form hundreds of such 
banks? Why is “ the great accumulative actu n of the waves 
confine 1 solely to the Chesil Bank, and particularly to the Port¬ 
land end of it ? Because the travelling of the pebbles is towards 
Portland, which checks the travelling, and so allows of “ accu¬ 
mulation ” exactly as a gro 11 does This is the simple “open 
sesame" of the secret, and if we could build proms as large as 
Portland, every one of them would “accumulate a bank of 
precisely the same conditions as the Chesil Bank If the peb- 
bles travelled from Portland, as the professor thinks, that end of 
the bank should be the lowest, it would be perpetually robbed 
by the waves. But It is the highest—lorty three feet, and the 
Ahbotsbury tml, to which he supposes the pebbles to travel, 
should be the highest, hut it is the lowest—scarcely more than 
half the height, twenty three feet, while at Bndport there 
should he a still higher bank, for the professor makes the pebbles 
travel from east to west there and meet the pebbles which had 
“ travelled from the opposite direction, vn, from west to oust ” 
1 ut at Bndport there is not a single pebble, but only blown sand 
IT,at the largest pelil les accumulate at the leeward end of 
beaches is not a matter of opinion, but a matter ni fact, and the 
fact may lie jot at every groin in the world. So that the large 
prbblts nt Iortland, instead of testifying sga rut the travelling 
from west to ea't, testify ci nclusively for it If there is anyone 
who can suppose that the dim ntshing of the pebbles in sire from 
rorlland to Aliliotshury results from the wearing in travelling 
that distance, there can 1 e no one who could give this cause for 
the same result lietween two groins I he cause which 1 hare 
assigned (chapter on “Travelling of Sea Beat he*," Katn and 
Rivets) (or the lodgment of the largest pebbles at the lottland 
end, is that where motion is given to pebbles the largest will be 
on the outside , they are therefore most amenable to the upward 
and onward stroke of the wave, and they travel fastest and 
furthest down wind on these beaches 

\\ tlh regard to the modern beaches being recompositions of 
ancient raised beaches, besides the travelling, their pebbles are 
perpetually poun led by the waves till thiy are ground into sand 
T! e i ru'essor dates tbc Portland raised beach to the Glacial 
1 cried Y e have ample time, then, for its pebbles to be ground 
into sand and replaced by new comers And the new recruits 
would not come, as the professor thinks, solely from “ the cliffs,” 
but cluelly from the mouths of the rivers which bring pebbles 
' n nil the various strata of the interior of the land without the 


nvi rs not only soft soil but hard gravels and stones from every 
the moat icnu tr lull to] But tins huge traffic ta brought to the 
rivers by run Rivers ire sunply the roads which it travels to 
the tea Whnt is held in suspension goes out to deep water, but 
the gravels, stones, and boulders are p< undcil and ground Into 
the sands of the sea shore GEC hi * GttFr NWOOD 

Alrcsford, March 2 

Natural Phenomena in South America 
In Mr J Munro s very interesting notes made during a cable- 
laying expcdiiiou from Pari to Cayenne, which were jublishcd 
mNsmt, vol xi ji 329, the following passage occurs upon 
winch comment may be useful After describing a biuutifully 
ci loured Crustacean and an animal which he speaks of os a crab 
or water hietli, Mr Munro goes on to say “ Another creature 
(Fig 3) ot |ui e a different description was also picked up It 
wui tin rc 1 ke a water spider than anything else Its transparent 
hair like Imilis were dappled with dull green, and it seemed a 
mere skeleton framework male to carry a small white sac con¬ 
taining entrails, winch was slung underneath ” From the figure 
it is tolerably evident that this creature is one uf the Pycnogomdte, 
whose place in a duplication of the animal kingdom i» scarcely 
jet definitely selthd, but which are ranged by Prof Milne- 
Fdwards among Crustaceans It seems highly probable, then, 
that “the small while sac containing entrails" should rather 
have been described as a pair of very slender legs carrying egg- 
bags. This at least would be in accordant* with what is known 
of other species of Pycnogoni, none of which csrry their entrails 
in sacs slung underneath. 


The delicate spider-crab (Fig 1), which chanted Mr. Munro 
with its hyaline limbs and varied colouring, seems from the figure 
to be nearly allied to the genus Stenorhynchu*. 

The affinities of Fig 3 cannot be guessed at without additional 
details. 

It is likely enough that all the creatures mentioned may be 
specifically new. Ihomas R. R. bTEBBINO 

Torquay, March 10 


Volcanic Action in the Sandwich Island* 

In your notice of my book, “The Hawaiian Archipelago,” 
(vol xi p, 322), you allude to the statement that volcanic action on 
the Sandwich Islands “ has died out from west to east " It has 
alio died out in a southerly direction, through nearly four degrees 
of latitude In the pit of Ilale-mau-mau within the crater of 
KUauea, on January 30, 1873, the violently agitated mass of 
lava continually took a southward direction, and broke in very 
elevated surges upon the chlfs on the south side of the lake. 
On June 4, 1873, when the aspect of the pit had undergone a 
very great change, there was a violent centripetal action, but the 
sort of rotating whirlpool continually formed, invariably rotated 
in a southotly direction Some years ago, during a terrible erup¬ 
tion of Kilauea, when a river of lava from 200 to 800 feet wide, 
and on estimated depth of twenty feet, was running towards the 
sea with an estimated velocity of twenty five miles an hour, four 
large “ fire fountains ” boiled up when the stream issued from 
the earth. An intelligent observer, Mr Whitney, noticed that 
the lava was ejected with a rotary motion, and that both the lava 
and stones thrown up rotated towards the south 1 should be 
very glad to know any probable explanation of these phenomena, 
and if this apparently persistent southerly extinction and motion 
liave any and what value as scientific facts ? 

Mr Munro (vol xi p 329) describes the locking together of 
trees of different species in the neighbourhood of Pari. The 
instances of this in the Hamakua lorest on Hawaii are very 
numerous and striking 1 he Ohia (Afelrosultrot polymorpha f) 
is seen in the closest conjunction with the large tree-fern of the 
district, with a universality which leadi some people of more 
than average intelligence to assert dogmatically that the fern is 
the invariable parent of the Ohia I The junction is so intimate 
as to be apparont interpenetration The greatest height of any 
tree fern that I have measured is eighteen feet of caudcx, but I 
have seen Ohias with an estimated height of eighty or ninety feet 
carnr the tree fem with them to a height of fully thirty feet, the 
fresh pea green fronds branching out from among the dark leave* 
and deep red blossoms of this very handsome evergreen. 

6, Alva hired, Edinburgh, March 3 Isabella L. Bikii 


The Height of Wave* 


The height of waves hat long been a vexed question amongst 
nil classes of theoretical and practical observer*. The late 
Admiral Fitzruy has left ou record that on one occasion the 
measurement from crest to hollow was seventy feet The figure 
seems high, but close and varied observations made during a 
storm on the passage from I lverpool to New York, in January, 
convinces me of the correctness of the Admiral’s statement In 
this storm, for the first time on record, large ocean steamers 
were rounded to with s fair wind, the universal opinion being 
that it was too dangerous to run with the sea far on the quarter. 
The captain of a German steamer, on amvlng at New \ ork, 
spoke in enthusiastic terms of the grand spectacle a White Star 
steamship presented as she “ leaped from wave to wave like a 
gigantic fish," adding t “I am sure she must have hove to in the 


This remarkable gale swept over a portion of the Atlantic 
which the 1 ranch cail“Le iron de diable,’ and it well merits 
the designation Roughly, its focus may be considered lo be in 
450 N and 40° W When the wind sets in strongly from the 
north-west, the sea rises In an incredibly short spooe of time; 
and at the close of a long winter gale it is a grand sight to watch 
the great waves as they roll np astern at the rate of twenty-five 
miles per hour, sweep by the ship, and break far ahead. There 
is a feature in connection with the waves of the Atlantic which ii 
worthy of notice, til, with a sooth-west or southerly gale their 
height is insignificant A practical proof of this is that hum 
steamers run in the trough of the sea without inconvenience j bat 
with less wind from the north-west they have occasionally to ba 
kept off their course to avoid damage to boots. What oocaslooa 
this remarkable phenomenon? It cannot be the “fetch,” as seamen 
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term it, for in some positions the southerly is the longer Neither 
cm it arise from the lack of force on their part, for they often 
blow for days at a time, and the total number of foot pounds 
acting on any particular spot must be enormous. Again, a 
north wester during winter or summer tears the surface of the 
water as if a harrow had passed oyer it, while the southerly gale 
leaves no trace behind, save the ordinary break of the crest 
These are facts known to everyone who crosses the Atlantic, bat 
no satisfactory explanation of their origin has yet been given 

I give the data from which my observations were made in 
order that anyone may draw his own conclusions. This ship 
is 4J0 feet long on the upper deck, and the fore yard is 6a feet 
above the level of the sea From a position 239 feet abaft 
the foremast, where the height of the eye was 37 feet, the crests 
of the advancing waves at times appeared aliove the fore yard. 
Estimated distance between the crests of the waves, two-and a 
half times the ship’s length. 

Cdtie, Feb. 13 Wu W Kiddli 


OUR ASTRONOMICAL COLUMN 
Varivblf Stars.— The following are the dates of 
maxima and minima of variable stars occurring tn April. 
May, and June, according to the elements of Prof 
Schflnfeld (1875), stars with short periods being omitted , 
unless otherwise expressed the date is that of a maximum 
The positions of these variables ire doubtless in the hands 
of observers generally 


April 1 T Urst Mai 

1 S k Itootis, mm 

2 S Aquarh 

3 6 T Cancn ittn 

4 5 R Sagittrc » in 

8 9 R VuipecuH mm 
138 n Gem n. mm 

14 K Get 111 orum 

15 3 S Vulpecuhc mitt 
177 R bcuti 

25 5 S AquiIt turn 
a8 7 U Virgin s mm 
May 3 R Cans Min mi« 
3 3 R Lorvi 
6 S Vulpetulx 

16 S Anctis. 

19 2 R Leoms Min 
19 3 S Hydr 

19 7 l) Hercul s 

20 I S Looms 


May 23 <5 R Virginia, min 

23 7 R Stull mm 
28 R bagittarn 
-•) 4 R Ceti 

31 S Cephel, vim 
June 1 R Pircium 
I 2 S Ophiuchi 
1 $ T Serpentis. 

119 R Vulpcculo: 
139 R bagittic 
IS 3 R Lcouir 

20 F Cassiop mm 

21 8 Si nlpec. win 
23-6 R Per«ci 

24 S Corona 

24 R Ccorpu 

25 S llerculis, mm 
27*8 R Scuti 

28 6 R Camclop 


“ Ltnea communicates the result of his cx limitation 
of 2 747 on March 9, the magnitudes appeared to be 
7 and 8, as in the last Greenwich Catalogue, the smaller 
star sp If “Ltnea’ refers to Astron Nadi No 2026, 
he will see from the position there given by Herr F alb 
for his new variable star, that there tsj no doubt of its 
identity with the preceding component of the above 
double star It is also No 10527 in the reduced cata 
logue of Lalrnde, and No 274 in the volume of observa 
turns mode at the Radcliffe Observatory, Oxford, in 1872, 
which ha* been circulated during the last week 
Mr Birmingham, of Millbrook, Tuam, in Ash on Nadi 
No 2028, draws attention to a star of 7th magnitude in 
Monoceros, which he appears to consider new On Feb 
14, rough measures gave its position m R A 7h 24m 22s , 
Decl io°4' S , the colour was reddish yellow On look 
ing to the sky, It is evident that the R A as printed is 
nearly one minute too great, and the star is identical with 
Lalande 14599, estimated 1797, Feb. 27, of the (ith 
magnitude Lalande’s place brought up to the beginning 
of the present year is R A. 7I1 23m 27s 1 , N P D 
joo° 4 IS The star is entered 6 on FeUdckeris Berlin 
chart, but is not found in any recent catalogue. In all 
probability Mr Birmingham has detected a new van able 
star On March 14 it was very little below the 6th crag- 
mtude, and, in a hazy sky, had a deep yellow light 
Mars and 3 Saoittarii, 1875, June 29.—A veiy 
dote approach of this planet to the fifth magnitude stf r 
3 Sagittani will take place during the night of June 29, 


indeed, with Levemeris place and adopted diameter of the 
planet, the star would be occulted for a few minutes by 
the northern part of the disc, at the Observatones of Cor¬ 
doba and Santiago de Chile The phenomenon will not 
be visible in this country The much desired observation 
of the occultation of $ Aquani on the 1st of October, 
1672, during Richeris expedition to Cayenne, was lost, 
through a clouded sky, and from the same cause Rurakcr, 
at Paramatta, was prevented observing an occultation of 
446 (Mayer) Leoms, on the 16th of February, 1822 
FnlKES Comet —Inquiries arrive from the southern 
hemisphere with respect to the path of this comet after 
perihelion passage The elements determined for the 
present year, after Including the perturbations of Mercury, 
Venus, the Earth, Mars Jupiter, and Saturn, are as follows 
according to Dr von Asten — 

Perihelion Passage 1875, April 1306815 O m t 


longitude of perihelion 
Ascending node 
Inclination 
Angle of excentncity 
Mean dally motion 


158 13 9 ) Equinox of 

334 3’ >9 f 18700 

'3 7 «7 

58 8 56 

1079 2209 


The editor of Aslronotntsche Nadir id/< n having not! 
fieri his intention of reprinting Dr von Asten s epliemens, 
which extends to the middle of August, in his next 
number, it may suffice to give here n few positions to mdi 
cate the general track of the comet. The places are for 
Berlin noon — 


INSTANCE PROM 


May 15 

t ' 35 

June 4 


o 36 23 
o 8 48 

23 4* 

23 9 54 
M 3* 1 3 
46 43 


105 43 5 o 823 
no 3*4 0 99| 


ft 3 * 


1306 

$ 


as 


„ _ 33 9 

July 4 21 46 43 125 21 9 

After Enckes comet is beyond our reach, nearly two 
years will elapse before my other known comet of short 
period is visible Neglecting perturbations, D Arrest’s 
comet would arrive at penhdion again m the middle of 
April 1877, but the circumstances would not be favourable 
for observation 


Till TRANSIT OF VENUS 

A S wc intimated last week, news has now been received 
more or less from all the Kerguelen parties Details 
of the observations of these and other patties appeared 
m 11st Thursday’s Times, and we shall here endeavour to 
present the principal astronomical results. 

1 he weather on the island during the transport and 
after the landing of the various parties was homble 
the day before the Transit was one of the most trying 
kind, and at night the barometer was falling, and any 
observations on the morrow seemed hopeless By a 
freak of the southern skies, however, on the morning of 
the 9th the sun rose without a cloud , but a bank began 
to form soon after sunrise From the despatch of Capt 
Fairfax, of the Volas;e, we learn that at the principal 
Lngbsb station “ the sky was cloudy and there was Httle 
wind. Venus was seen to break into the sun s disc, but 
before the internal contact a cloud had obscured the sun 
Several observations and photographs of the sun were 
taken during the forenoon, and the internal and external 
contacts at egress were observed At the other T nglish 
stations and at the American stations the contact at 
ingress, but not at egress, was obtained. The Germans 
got both contacts at ingress and egress The astronomers 
are pleased with their success.” From an account of the 
observations made by the Americans, communicated by 
one of themselves to the Capetown Standard and Matt, 
and quoted by the Times, we learn that, all things con¬ 
sidered, their success was great 
“The perfection of the calculations wu surprisingly wonderfhl. 
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Not only wos the angle of calculation drawn exactly, but the com. 
potctl time was drawn to the nearest mutate After first contact, the 
measurement of cusps proceeded at intervals of five seconds. Near 
the moment of second contact, a cloud Interposed, but it cleared 
away almost Instantly and enabled the astronomers to obtain 
the moment of second contact a little late, and to proceed with 
the measurement of distances of the limb of Venus from the inns 
bmb. This ended the part of the astronomical observers for the 
time bum; Meanwhile the photographers were hard at work. 
During this time, half an hour, no fewer than forty five photo 
graphs were taken of the sun From this time until the Transit 
was over, photographs were taken whenever breaks in the mist 
gave the opportunity, the mist growing Into clouds os the day 
wore on, gradually shutting out the sun from sight In all, sixty 
five photographs were obtained, including several of the different 
stages of egress.” 

Our readers will no doubt remember what has been said 
about the high strategic value of Kerguelen “ For the 
Delislean method,” to quote the article in the Times, 
“relied on by the English chiefly, it is the station at 
which (the Crozets being unoccupied) ingress was most 
retarded Next in value to it from this point of view 
came St. Paul’s Island (of which more presently), and 
then Bourbon, Mauritius, and Rodrigues 

“ Further, the entire Transit was visible from Kerguelen, 
thereforcobservations of duration could be made, and there¬ 
fore it was a H alleyan station, and, let us add, the Southern 
Hallcyan station of the very highest value Thus, com 
bimng observations made at Nertchinsk and Kerguelen, 
we get a difference of duration of thirty-two minutes, the 
more easterly group of stations lying round New Zealand 
combined with Nertchinsk, only giving a difference of 
some twenty tight minutes at the outside , and Mauritius, 
combined with the same place, only giving twenty four 
minutes Tor the photographic or direct method also it 
was of the highest importance, combining the photo¬ 
graphs taken with those secured in bibena and India 
We are now, then, in a position to analyse the telegram 
Observations of ingress retarded to combine with the 
observation of ingress accelerated, made at the Sandwich 
Islands, have been secured by three parties. We may 
say then, that the Delislean observations have been sue 
cessful Unfortunately, we gather that the photographic 
record of the interior contact is wanting This, however, 
is of less value, as tlic Sandwich Island party, with an 
ingenious confusion of the subjective and objective, have 
already informed us that ‘Janssen failed ’ 

“ As in no case did the same observer secure both ingress 
and egress, the value of the observations for the appli 
cation of the Halleyan method is doubtful, but the last 
reference—‘ Americans obtained some photographs ’— 
may, when the work comes to be finally discussed, prove 
to be the most important of all, and astronomers all over 
the world will be very anxious to know the precise success 
attained, and it is very probable that it was great 

“Although we have thought well to wait for the news 
from Kerguelen before continuing our Notes, it must not 
be imagined that no intelligence of interest has been 
received since the last Notes appeared On the contrary, 
the real interest is increasing as the details arrive, be¬ 
sides which, the Trench have received news from their 
parties at bt Paul’s Island and Campbell Island, stations 
evidently outdoing even Kerguelen in the wretchedness 
entailed upon the observing parties, though that seems 
much to say after the report to the Admiralty which we 
published yesterday,” while details of the observations 
at New Caledonia were given in last weeks Naiukk 
by one who look part in them “ t At bt Pauls Island 
the observations have been most satisfactory, as both in i 
ternal contacts were observed and numerous photographs 
were obtained 1 his is good news for the partisans of all 
three methods, ingress being greatly retarded here, as 
before stated Unfortunately, the still more heroic occu¬ 
pation of Campbell Island has been without result 
‘Venus seen before ingress only, no contacts, all well,' 


is the news telegraphed from San Francisco, which must 
have cost M Bouquet de la Crye a heavy pang to send 
home 

“ We next come to the more detailed accounts, and 
among these, that forwarded by M (Janssen to the Secre¬ 
tary of the French Academy of Sciences demands the 
first place After describing all the care he took in the 
choice of his station, he goes on — 

“Some days before the Transit, our fean were increased 
Nevertheless, on the rooming of the ninth the weather was 
pretty good, although the sky was a little overcast The first 
contact was secured by M Tisserand and myself In the 8 inch 
equatorial, oi which the object gloss is very good, the image of 
Venus appeared very round and well defined, and the relative 
motion of the disc of the planet with regard to the solar disc 
went on in a geometrical manner, without any appearance of 
ligament or black drop But rather a long time elapsed between 
the moment at which the disc of \ enus was tangent to the sun’s 
limb internally and that of the appearance of the fine line of 
light between them 1 his anomaly I ascribe to the atmosphere 
of the planet I caused a photograph to be taken at tbe Instant 
the contact appeared to be geometric, and on the plate the con¬ 
tact had not yet taken place M d’Almeida obtained a plate 
containing forty seven photographs of the solar limb which 
leads to the same conclusions. I intend to discuss these observa¬ 
tions, which seem to me to lead to important consequences. 

“After the first interior contact, M 1‘icard and M Arens 
took as many photographs as possible, but the clouds greatly 
hindered us. 

"Finally, near tlic second interior contact, the sun cleared as 
if providentially, and M Tisserand was able to determine the 
time with precision The sky was perfectly covered at the tune 
of last exterior contact 

“ During tlic Transit even we got news from Kobe that the first 
two contacts had been observed, and that fifteen photographs 
had been taken, and, finally, shortly after our own observations, 
M de la Croix announced that lie had obtained the last two 
contacts, the last one only uncertain 

“ He then concludes — 

“ I must not conclude without referring to on observation 
which relates to the corona and the coronal atmosphere of the 
sun With glasses of a certain violet blue colour, and very pure, 
I was enabled to see Venus before she had touched the sun s 
disc She was visible os a small, very pale, round spot When 
the commenced to bite into tlic sun s disc, this spot completed 
the black segment which was visible on the sun It was a 
partial eclipse of the coronal atmosphere I saw Venus 

two or three minutes of arc from the suns Jinab 

“There are two points in Dr Janssen’s report of the 
greatest importance and interest It seems not improbable 
that his observation of a geometric contact with the eye 
at the moment the contact was not complete to the photo¬ 
graphic plate may be connected with Prof Tacchini’s 
observation with tbe spectroscope, to which we have 
referred in previous Notes If the observation may be 
depended upon—and Janssen, it is not too much to say, 
is one of the best astronomical observers living—it is 
clear that the sun built up by the blue rays was smaller 
than the sun built up by the particular rays which in the 
telescope employed produced white light 

“ The second point is^the observation of Venus on the 
coronal atmosphere by means of violet glass This 
attempt shows Janssen’s genius m a remarkable manner 
It is based upon tbe idea, derived from the eclipse work in 
1871, that the coronal atmosphere is very rich in violet 
light, the idea in its turn being based upon the fact that 
the photographic corona is vastly different from the corona 
seen through a tram of prisms Of course, if this be so, 
the atmospheric light, which is not nch in violet rays, 
may be cut off by a glass of a dark blue colour, which 
nevertheless will transmit the violet light coming from 
the corona, and so show Venus as a black spot. 

" We condense the following details of the work don g 
at the Australian stations from the Mclbturne Argus.-— 

“ At the Melbourne Observatory, presided over by Mr R.L.J. 
Ellery, G ov ern we n t astronomer, the weather, by a happy chance, 
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cleared np in time for the observation of the important Internal 
contact The atmosphere was splendidly ‘steady’ in con- 
sequence of ihe previous fall of rain, and the efTect of this was 
that the definition of the phenomenon was very distinct There 
was no harness or appearance of a ‘ black drop.’ The contact 
was clear and tangential, and altogether free from the expected 
interferences with a good observation During the contact and the 
following few moments, the photohehograph was set to work, and 
numerous photographs of the ingress were obtained. They were 
taken rapidly at about two-second intervals, and about fifty were 
secured The great telescope was used solely for photographing, 
in addition to the heliograph, but unfortunately it could not be 
bruughl Into position quickly enough for photographs of the in 
grass to be taken by it, though it was used very effectively further 
on The clouds then, os if tliey had just parted to allow of an 
observation at the critical moment, closed again over the sun, and 
its face remained obscured, with only occasional breaks, till be 
tween two and three o’clock. These breaks were availed of to 
obtain micrometric measures of the planet, which was now well 
on the sun s disc, and also to take phot 'graphs with the photo- 
heliograph and the great telescope, which were very successfully 
obtained Between two and three o clock the weather began to 
dear up a little, and the observers were able to go more leisurely 
to work 1 he photographing went on well, though with several 
interruptions from passing clouds. The internal contact at egress, 
a very important point, was also obsened very satisfactorily, 
although tl c atmosj here was a little more disturbed than during 
the internal contact at ingre's, and there was observed a faint 
attempt at that appearance known os the black drop,’ and a 
slight hazy liniment hor these reasons the internal contact at 
egress was not quite so satisfactorily observed as that at ingress, 
though a very good observation was made During the egress a 
satisfactory sents of micrometnc measurements wix made of the 
* cusps,’ and a rapid senes of photographs was also obtained at 
two or three seconds’ interval b) means of the photohehograph. 
The actual first internal contact was later than it was computed 
it would be 1 y 3m 13s Hie first internal contact occurred at 
forty five seconds after noon The tabular time was 1 ih 57m 32s 
The internal contact at egress occurred at 3h 29m 5s., or 
im 31s after the computed time, which was set d< wn in the 
tables at 3b 30m 36s 

“Twoliun I red Janssen photographs were taken, and on deve 
lopment they were found to be os satisfactory as could have been 
expected c insi lering the frequent interruptions from clouds, and 
they will probably furnish some very important data. Besides 
these, thirty seven photographs were taken with the peat tele 
scope and fort) seven with the photohehograph These were 
only taken when the sun was unobscured 

“Mr Russell, the Government astronomer at Sydney, reports 
os follows — ‘\ery fine at Sylney, also Woodford and Goul 
burn, and, I believe, Lden (Twofold Bay) I obtained a good 
many photographs No black drop Contacts not obtainable 
to a fraction ul a second Mr Russell also states that a beau 
tiful halo was visible around Venus (indicating the atmosphere), 
before the planet was wholly on the snn The Government 
parties have a total of 1,300 photos 

“ The German party at the Auckland Islands have been heard 
of, from ten minutes after ingress the weather was very fine, and 
150 photographs were taken. 

“ Mr Ellery, in a paper read before the Royal Society 
of Melbourne, has given some information of great im 
portance from a physical point of view, consisting of a 
compilation of all the observations of this nature which 
have been forwarded to him — 

“Mr Anketell M. Henderson, observing with a Browning 
Scinch Newtonian, writes — 

“ ‘It cleared about 11 40, and I got my first observation 
Definition perfect, not the slightest tremor At 11 53 or there¬ 
about I was surprised by seeing the surface of Venus, outside the 
sun, distinctly visible on a faint phosphorescent looking back 
ground , it remained visible for about forty five seconds, when 
clonds interfered.’ Mr C Todd, of Adelaide, observing with 
an 8 inch refractor by Cooke and Son, remarked 1 ‘ For some 
time after internal contact at egrets the portion of the planet 
which had moved off the tun was distinctly visible, appearing as 
though seen through a nebulous atid luminous haze or a purplish 
hoe, extending beyond and around the edge of the planet, and 
inclining to violet towards the son He had .received no other 
notes of the visibility of the disc of Venus outside the sun’s disc 


at egress, and he had beea unable to get any trace of it himself, 
although the sky was clear and he looked for it At Glenrowan 
the Transit was seen earlier than at Melbourne, and when the 
planet «ai about two thirds on the sun Mr Gilbert remarked, 
‘ N W limb slightly lnminous. He then came to the appear¬ 
ance presented at internal contact, of which he noted as follows — 
‘This phase was remarkably well seen, and was almost tangential 
and free from any haze, ligament, or other disturbance The 
sky remained clear m the neighbourhood of the sun Ull after 
internal contact was well over About half past two, before con. 
tact, limb of sun appeared to bulge out so ns to embrace Venus, 
the outwardly bent cusps continuing around Venus like a thread 
of silver Occasionally a slight flicker between the limb of 
Venus and snn visible, then a hazy junction like thin smoke 
appeared, and finally a very faint smoky thread appeared to join 
the thin edges. This suddenly disappeared at oh im. 9 41, 
Melbourne time.’ Mr White’s observations gave almost similar 
results. At Momington the late Prof Wilson noted a ‘ fluffy 
connection, ’ which is undoubtedly the same phase already noted, 
viz., ‘ smoky connection At the final junction the son s edge 
was very tremulous, but the sky was quite clear Prof Wilson 
stated of this phase that ‘ the sun's edge was boiling Venus 
did not look round, but ns you might imagine a spherical balloon 
not quite blown up, the edge looked crumpled A small dark 
object was seen flickering backwards and forwards between 
Venus and the edge of the sun Thu increased, and there was 
no other phase to which 1 could attach a definite time.’ At 
Sandhurst, Mr Moerlm, observing with a 61 inch refractor, 
remarked ' As the planet moved gradually near the sun’s 
limb at exit, the san s limb and planet appeared sharp and well 
defined, and the streak of light between the two was distinct and 
unmistakable. As it came nearer and nearer the same appear 
ance was witnessed without any change whatever 1 he streak 
of light became smaller, and all at once a sort of tnangular- 
shaped connection between the two was oliserved, an appearance 
which I have seen with the artificial transit, but 10 a more limited 
extent, the base of the triangle on the sun s limb, the apex on 
the planet The time when this phenomenon first appeared was 
3h 26m 54 3s. The planet every once in a while jumped off 
the apex of the triangle, and the nm of the sun s disc could be 
distinctly seen between the two, the distance, however, between 
the triangle and the planet when jumping, growing less The 
jumping or separating of the apex of die triangle and the planet 
cessed a few seconds before what I considered tangential con 
tact.’ Mr Todd says, respecting this phase, that ‘ it was quite 
clear at egress, which was well observed , no black drop, but 
the continuity of the sun’s disc was first t roken by an exceed¬ 
ingly fine black line The planet was seen to be slightly dis 
turlid, the outline of the hall being apparently drawn out into a 
thin fund ’ With respect to an atmosphere surrounding Venus 
and the presence of a satellite, some of the observers had noticed 
towards the centre of Venus a light which condensed almost to 
a bright spot , and the Rev Mr Clarke, of Wdliamstown, ob¬ 
served a brownish orange halo surrounding Venus, and somo 
others had observed a coloured light, though the difference of 
the lint was no doubt due to the cye-pitces used. He himself 
observed a blue light surrounding the planet an 1 made a careful 
scrutiny of it He also called Mr W bite and several others to 
observe, and they all saw it He also noticed the granulated— 
or, as it was called, willow leaved—appearance of the sun, which 
was very distinct, but approaching the planet presented a blurred 
appearance, With respect to the bright spot noticed in the centre 
of Venus, the same phenomenon was observed in the centre oi 
Mercury during the transit of that planet 
“ It has been suggested that all the observing parties at 
stations in or near Australia should meet about February 
in Melbourne, and compare their'observations. Similar 
observations to those which have evidently attracted the 
attention of Mr Ellery in a marked decree were perhaps 
made under the best possible conditions by Mr Hen 
nessey, at a height of between 7,000 sjtd 8,000 feet in the 
Himalayas, ana by other observers in India." His obser¬ 
vations have been communicated to the Royal Society, 
and will be found in Nature, voL xt p 318 
“We must wait for some time for the final determination 
of the sun’s distance as determined by the 1 ransit obser¬ 
vations, but no time need be lost in fully discussing tha 
various physical questions raised, in order that we may 
be fully prepared lor the Transit of 1882 
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me progress of the telegraph 

I 

I N the present day scientific research makes such rapid 
progress, and produces such wonderful results, that 
the mind ceases to appreciate the advancement, which 
can only be realised by looking back, from time to time, 
to ascertain what was the condition of any special branch, 
any given number of years ago It is only necessary to 
retrace time some twenty five years, and in almost every 
department of practical science the step by step advance 
ment may be traced, from sewing machines to steam 
hammers, from lucifer matches to lighthouses Hut, 
perhaps, in no department of the applied sciences has 
scientific research been productive of more valuable and 
practical results than in the vast arena of electrical inves 
tigation and great as has been the progress made in 
this department, still the knowledge obtained tends only 
to point out the vast field of research open to the student 
m discovering those fundamental laws and harmonies in 
nature’s laboratory at present concealed from our view 
Sufficient, however, is already known in this special de 
partment of knowledge to inform us that electrical action 
and activity enters largely 1 ito the constitution of the solar 
system regulating, in some degree at present not un 
dcrstoc d the relation between the sun and our globe, 
as regards various te restrial phenomena as well as 
the disturbances upon the solar disc in relation to our 
earths terrestrial and niagnctu currents, ns demonstrated 
in the daily deviation of the compass and aurortl dis 
plays in the regions adjacent to the polar latitudes of the 
earth 1 hus we see that whatever may be the vast 
field of research that remains to the student in this branch 
of scientific investigation, most important results have 
been developed Time has been almost annihilated, and 
in the race between the earths revolution on its axis, and 
tlcctncal speech, man s inventive genius has been victo¬ 
rious time and spare being so far distanced that in elec 
tncol transmissions from one part of the globe s surface to 
another, time has no value as measured by the earths 
rotation , messages sent from India and the East 
arriving hours before the time of their despatch The 
introduction of the electric telegraph is quite within the 
memory of the present generation Up to 1844 elec 
trical knowledge was more or less confined to the lecture 
t ible crude experiments upon frictional electricity and 
the elements of magnetic and voltaic phenomena consti 
tuted the poitfolio of knowledge as accepted by the public 
The profound researches of Oersted in 1819 in relation to 
the influence of a current of electricity upon the magnetic 
needle is of great importance and may be summarised as 
follows —A magnetic needle poised on a pivot so as to 
move freely in a horizontal plane adjusts itself in what is 
termed the magnetic meridian If a metallic wire is placed 
parallel to the needle at a little distance above it and a 
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current of electricity is passed through the wire the mag 
netic needle will no longer remain parallel to the wire, but, 
leaving the magnetic meridian, will set itself across the 
current, and the same effect will be produced if the wire 


is placed below the needle, and it will be found that if 
the direction of the current in passing through the wire 
is from S to N, the north pole of the needle will be 
deflected in an opposite direction to where the current is 
passed from N to S , in other words, when the current 
passes horizontally over the needle, that pole which is 
nearest to the negative end of the battery always moves 
to the west, and when the current is passed under the 
needle the same pole will deviate to the east Ampere m 
1830, who employed the magnetic needle, the coll of wire, 
and the galvanic battery, to indicate signals, developed 
the principles of the discovery of Oersted, and demon 
strated the fact that currents themselves exert an influence 
on other currents hrom the importance of Ampere’s 
experiments in relation to all telegraph apparatus, a few 
words clearly illustrating the action of the current upon 
the magnetic needle are necessary 



If the observer regards himself as the conductor or 
connecting wire placed parallel to the needle, and whose 
face m every position is turned towards the centre of the 
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needle, and the current from the positive pole of the 
battery to the negative pole is supposed to enter his feet 
and pass out at his head, the current will be found to 
develop a right and left influence on the magnetic needle, 
corresponding to the right and left of the person himself 
so thit when an electric current acts on a mat, netic mettle, 
the south pole of the nee IU— which is that which is directed 
towards the north —is deviated towards the left f tgs 2 
and 3 illustrate this for when the parallel current is 
passed above the magnetic needle, the south pole A is 
deflected to a to the left of the current, or towards the 
west, and on the current being passed below the needle, 
the same pole is deflected to a , being still to the left of 
the observer, but in this case the pole a has moved to 
the east Ampfcre also demonstrated that when two 
metallic wires are traversed simultaneously by an elec¬ 
trical current, the wires are either attracted towards or 
repelled from each other according to the relative direc 
tions of the two currents. Thus, amen they move In the 
same direction through the parallel wires, they attract 
each other, while they repel each other if they move in a 
contrary direction Two non parallel currents attract 
each other, if both are approaching or receding from the 
direction of the apex of the angle formed by the ends 
produced, while they will repel each other if one of the 
currents approach, and the other recedes from the apex 
of the angle. Fig 4 illustrates the three cases of attrac¬ 
tion and two cases of repulsion to which these laws of 
Ampere's refer Ohm in 1827, who put forward his cele¬ 
brated formula relating to the quantity of the galvanic 
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cbrrent, Faraday m 1831, who discovered the electric 
rent induced in a hollow coil of wire when a steel per 
aanent magnet or an electro-magnet Is introduced or 

Rcpulion*. Attn lions. 




.withdrawn from the coil and Wheatstone, who in 1843 
proposed to register observations of astronomical instru 
ments with a view to determine 
longitude and who shortly after 
wards published, in the Philo¬ 
sophical Transactions, his in 
vestigations into the laws that 
regulate the transmission of 
ilcctnc currents through me 
tallic conductors — were not 
then developed into any prac 
tical form it was only about 
that tunc that public attention 
became directed to the pro¬ 
bable future of the clcctnc tele 
graph The exhibition instru 
ments open to the public at 
one shilling each, between 
Paddington and Slough, were 
the means of bringing to justice 
the perpetrator of a foul crime 
These early double needle instruments, long since obsolete 
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as regards construction, have been preserved as indicating 
he first era m telegraphic communication 


In those days electrical knowledge was in its infancy 
the very wire between Paddington and Slough was insu 
lated partly by silk and suspended through goose-quills 
attached to the posts along the Great Western Railway 
In those days of electrical innocence the practical value 
of the return-circuit by means of the earth was un 
developed As early as 1840 Wheatstone first con 
ceived the idea and published his plans for trans¬ 
mitting messages under the sea by means of a sub¬ 
marine cable. That scientific men at that time considered 
that such a discovery would lead to most important 
results is testified to by the Abbd Moigno who writes that 
it was announced by Wheatstone in 1840 that he had 
found the means of transmitting signals between Fng 
land and France, notwithstanding the obstacles of tne 
I have to iched with 


sea , and he emphatically adds 
my hands the conducting wire 
' * ' the depths of 

instan 


uch, buned 

the ocean, will _ _ 

taneouily the shores of Fng 
land with the shores of France 
In 1844 at Swansea Bay, off 
the Mumbles Lighthouse, the 
first practical experiment took 
place and signals were trans 
mitted from an open boat to Fl7 ~' 
the shore from a considerable 
distance In the boat sat the n™t n i»n* hi 
inventor, Wheatstone, his eyes tnal m *E nrt 5 » 
eagerly watching his galvanometer for the coveted signals 
—signals that would tell him his hopes were realised and 




that he had triumphed over the elements The last twenty 
eight years have given birth to many wonderful and 
practical results Between 1844 and 1848 railways were 
in their infancy their limit of distance as compare! 
with their present extent was very circumscribed Equally 
so was electrical knowledge, as compared with the 
requirements of extended distance In 1848 Holmes gave 
to telegraphy the practical result of his researches as 
regards the rapid transmission of signals over extended 
circuits. In those early days the five inch astatic needles 
and coils of the Cook and Wheatstone system were abso¬ 
lutely useless for longer distances than one hundred miles, 
and as railways extended, so telegraphic difficulties were 
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found to multipl) The introduction of gutta percha ui 
1850 and a more perfect knowledge in the preparation of 
indtarubber ai insulating mediums for electrical purposes 
have been the means of establishing upon a commercial 
basis electric communication between the chief empires of 
the earth, have united the eastern and western hemi 
spheres by metallic highways of thought, threading the 
trackless ocean with its mysterious depths It is thus that 
the primitive experiment of Wheatstone in 1844 his deve 
loped into the stupendous telegraphic undertakings that 
encircle the globe, uniting with a common interest all 
nations, creeds, and languages. 

The principal laws that reguhte the transmission of 
electric currents through metallic conductors ire simple, 
and may be briefly described with sufficient distinctness 
to enable the general re ider to grasp the intricacy and 
magnitude of the science of electric transmissions 

Leaving on one side the old accepted terms of con 
doctors and non conductors, for the present purpose all 
substances in nature must be regarded as ablo more or 
less to conduct a current of electricity 
As the various substances gums, glass wood, earths, 
liquids, or metals arc examined, it will be found that 
some afford much gre iter facility for the transmission 
of electricity than others consequently, if they are ar 
ranged according to the resistance offered to the current, 
a list somewhat similar to the annexed will be presented, 
commencing with those of least resistance copper, iron, 
plumbago, sea water rain water, snow steam moist earth, 
oils, ice phosphorus, porcelain baked wood, dry paper, 
hair, s lk, mica, glass, wax sulphur shellac gutta percha, 
India rubber It therefore n iturally follows that where 
it is required to construct a system of submarine circuits 
for the conveyance of electric currents from one place 
to another, some metal, such as copper, is selected Water 
being also pretty high in the scale it is essential that 
to prevent leakage or loss of current in its passage 
through the wire a gum such as gutta percha or mdia 
rubber offering a high resistance, should be selected in 
which to enclose the conducting wire and give proper 
insulation to the circuit It is therefore evident that the 
perfection or fretdom from loss or leakage m an electric 
circuit is simply relative as regards the material em 
ployed, and insulation means the obstruction or resistance 
placed m the way to prevent the escape of electricity from 
the conducting wire Various important phenomena 
come into pla> m connection with the passage of an 
electric current through an insulated circuit, which it is 
necessary to explain in an elementary manner Indue 
tion, or the production of an electric current moving in 
an opposite direction to that of the current passing 
through the insulated conductor, takes place in the adja¬ 
cent medium to that of the insulated wire, that is to say, 
supposing an insulated metallic circuit — a submarine 
cable—is fulfilling its duties in the tran mission of an 
electric current throughout the metallic conductor, the 
effect of that current will be to set up a second current m 
the water moving in an opposite direction This opposite 
or induced current is well illustrated by the Leyden jar 
f imiliar to everyone The inside metallic foil represents 
the copper wire, the glass sep irating the foils the insula 
tion of the cable, the external metallic coating the water 
surrounding the cable On electrifying the I eyden jar 
tbe internal and external metallic coats become charged 
with electricity in opposite states The effect of this 
induced current on submarine cables is to retard or pull 
back the flow of the primary current, sensibly diminishing 
the speed of transmission as compared wath that of a land 
line of telegraph On a land line with a single wire the 
effect of induction does not take place, because the 
metallic conductor, generally iron, requires no insulating 
medium to enclose it, the air itself taking the place of 
the insulator, tbe wire requires to be Insulated only 


at the points of support, the tendency of these being to*, 
produce a leakage or weakening of the current from water j 
and other substances held in suspension in the air, im¬ 
pairing the integrity of the contacts at the points of sus¬ 
pension Induction, however, takes place with land wires 
under certain conditions, namely, when two or more are 
suspended closely together, a current through one wire 
will then produce an induced 
current in an opposite direc 
tion in an adjacent wire 
Induction increases with the 
extent of surfaces of the cop¬ 
per conductor and the insu 
fator with which it is covered 
diminishing the speed of 
transmission 

Insulation may be ob 
tamed by a very thm cover 
ing of the msul iting medium 
Increase in the thickness of 
the material only mecham 
cally renders the covering 
more secure The effects of 
induction are decreased m 
proportion as the insulating 
substance is increased m 
thickness, the conducting 
wire remaining the same, 
with an infinite insulation 
1 ke the atmosphere, indue 
tion would cease 
With insulated wires, ab 
sorption (inductive capacity) 
takes place No substance 
in nature has yet been found 
that will not absorb some I 
other element, force, or 
matter in a greater or less 
degree Heat, light and 
electricity liquids, gases and metals under varied condr 
tions are all alike susceptible, and will either be influenced 
or retain in different proportions the various elements, 
forces, or matters brought into juxtaposition with them 
At present it is only necessary to Investigate the pheno 
mcnon of electrical absorption or inductive capacity 
Thus, when a current of electricity passes through an insu¬ 
lated metallic circuit certain known effects take place Re¬ 
sistance which itrqiedet the direct progress of the current, 
induction or the setting up of a counter-current moving 
in an opposite direction, and exerting, as it were, a pulling 
back of the original current, absorption, or the sucking 
up into the substance of the insulating material of a 
sensible integrant of the original current. Various insu¬ 
lating gums, as gutta-percha and indianibber, have dif¬ 
ferent properties as regards the insulation or resistance to 
the lateral escape of the clcctnc current they enclose, 
namely, the inductive effect in proportion to the insulation, 
and theabsorption of the current as it flows through the con¬ 
ducting wire enclosed by them Asasponge sucks up water, 
so to a certain extent docs the insulator of the suf 
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wire absorb the electric current, the result being that, 
mste id of the current passed into the wire at one end 
flowing through and emptying itself out at the other end 
of the wire, the current will flow out and leave a residue 
behind, an appreciable time being required for discharge 
to clear the line This absorption of the current leaves 
the line clogged for the receipt of the next current, and 
greatly interferes with tbe rapid transmission of currents 
through insulated metallic circuits It is therefore only 
in short cables that the transmission of the current may 
be considered instantaneous In cables exceeding 150 
miles m length, electric currents have a sensible duration. 

{To be continued) 
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ON SOMF REMARKABLE CHANCES PRO 
DUCED IN IRON AND STEEL BY THE 
ACTION OF HYDROGEN AND ACIDS 

F OR a long time it has been well known to wire 
drawers and other manufacturers, who free the iron 
or steel they are engaged in working from rust by clean 
ing it with sulphuric acid, that alter this process the 
metal becomes much more brittle than before. Further, 
if a piece of iron wire that has been cleaned in sulphuric 
acid be bent rapidly to and fro till it is broken, and the 
fracture be then moistened with the tongue, bubbles of 
gas arise from it, causing it to froth. If this same wire 
be now gently heated for a few hours, or left in a dry 
warm room for some days, it will be found to have 
regained its original toughness, and not to froth when 
broken and the fracture moistened 
I Some experiments made by the writer on this subject 
lunng the last three years, have shown that not only sul 
jhuric, but hydrochloric, acetic, and other acids which 
give off hjdrogen by their action on iron, produce the 
{same effect, making it probable that hydrogen is the cause 
pf the change This view is confirmed by collecting the 
was given off at the surface of the iron and burning it, 
Iwhen the characteristic flame of hydrogen is seen 
' Putting the facts together, it seems probable that a por 
tion of the hydrogen generated by the action of the acid 
in the surface of the iron is occluded and subsequently 
iven off, either rapidly, as when the iron is heated by the 
fort of breaking it causing the water on the surface of 
fteture to bubble, or, more slowly, in the cold 
Perhaps the simplest way of charging a piece of iron 
ith hydrogen is by laying it on a sheet of zinc m a basin 
f dilute sulphuric acid An electric current is here set 
up, and the hydrogen generated by the action of the acid 
on the zinc is given off at the surface of the iron In this 
way two minutes or even less will often suffice to charge 
a piece of iron with hydrogen and alter its properties as 
completely as one hour’s immersion in dilute acid without 
the zinc 

The change in the properties of iron which has occluded 
hydrogen is not confined to a diminution of toughness, 
though this may be reduced to one fourth, but is accom 
panied by a remarkable decrease in tensile strain, amount 
mg m cast steel to upwards of twenty percent after twelve 
hours immersion in sulphuric acid With iron wire the 
decrease m tensile stram was found to be less than with 
steel, the reduction amounted however in some cases to 
six per cent Some interesting differences are noticeable 
in the relative effect of occluded hydrogen on mdd steel 
and highly carbonised steel, the diminution of tensile 
strain after occlusion of hydrogen being greater in the 
latter case than in the former 
As with the metal paladium, so with iron, the electrical 
resistance is increased somewhat by occlusion of hydro¬ 
gen , in fact, it seems probable that every property of 
Iron or steel undergoes a change after the occlusion of 
hydrogen, and the extent of this change becomes a matter 
of great interest to the engineer now that iron and steel 
are so largely used 

Cases of the deterioration in toughness of iron of excel¬ 
lent quality exposed to the action of gas containing acid, 
as in the upcast shaft of a coal-pit, have come before the 
writer’s notice, in which the change appeared to have 
resulted more from hydrogen occluded by the iron than 
its corrosion by the acid vapours It is also probable 
that rapidly rusting iron occludes hydrogen, and is thereby 
weakened in strength and toughness. 

William H Johnson 


THE SOUTHPORT AQUARIUM 
r T'HE grounds of the Southport Pavilion, Winter Gardens, 
A and Aquarium Company occupy an area of about 
nine acres, extending from a portion of the sea trail and 


paradej on which they have a frontage of 1,110 feet, to 
Lord Street, the chief thoroughfare of the town, which 
runs in a straight line, roughly parallel to the sea-coast, 
for nearly a mile 

Entering the pile of buildings, which occupy about the 
centre of the grounds, by the chief portico on the Lord 
Street side, and ascending a wide flight of steps, the 
Promenade Hall is reached, which is constructed of pitch 
pine, and is over the principal comdor of the aquanum, 
to which access is obtained by descending a flight of 
steps, or an incline, placed on either side of the staircase 
leading up to the hall, which, like the comdor beneath it, 
is 160 feet in length by 42 To the right of the hall, and 
separated from it by glass doors, is the Hand Pavilion, 
which is said to be capahlc of holding 2,000 people, 
round it is a gallery used as a promenade, and m which 
pictures are exhibited, and beneath it is the refreshment 
department, which is on the basement level Like theaqua 
rium,* the Pavilion is oval in shape, the longest axis being 
136 feet, the shortest 76 To the left of thejp-eat hall, 
glass doors give admittance to a glass conservatory, 174 
feet in length by 74, stocked with tropical and subtropical 
plants and birds , beneath it are the remaining corridors 
of the aquanum 

The first corridor of the aquanum contains twenty three 
tanks, the front of each consisting of three sheets of plate 
glass, as at Bnghton , and the light, as there, is all trans¬ 
mitted either through the water in the tanks or through 
plates of opaque glass placed in the floor above The 
roof consists of double groined arches, supported on 
moulded columns, made of concrete, which has been 
largely used in various parts of L the building with good 
results 

Tanks 1 to 23 contain Sea Anemones, Nos 7 and 23 
Octopi, 11 and 21 , Crabs, Spmy and Common Lobsters, 
10, 10, 19, and 22, four specimens of King Crabs, 20, 
Conger and Common Eels Salmon Trout Ballarf 
Wrasse, 6 Rough Hound and other dog fish Cod and 
Rock Cod, Grey, Streaked, and other Gurnards, Whiting, 
Soles, Plaice, Bret, &c , h ather Lasher (Cottas scorpeus), 

4 , two specimens of the Angel or Monk Fish, 15 

By the side of the tanks, plates of fishes from \ irrel s 
work are hung, which, not always having any connection 
with the living fish exhibited, rather distract attention, 
and would be better collected together with vinous 
stuffed fish placed it the top of the tanks, and placed in a 
small museum Amongst the plates arc some original 
coloured drawings of Mr Jonathan Couch, of seven 
species of sharks, signed “ J C, 1825 1 , also eight 
drawings of flying fish, by the same 

Corridor No 2 has a flat ceiling supported on iron 
columns, is lighted by window s looking on to the garden 
on the Lord Street side, and contains table tanks, rectan¬ 
gular and octagonal, the former being filled with fresh 
water, the latter with salt, containing, amongst other 
things, several species of Scrpula, Sabe/la, Tt rebel la. 
Amp hr title, Aphrodita aculeata, and other annclides , 
Sea Anemones of various species , Tkyonepaptlloca , and 
other Hololhunadtr Asctdtce and other tunicated mol 
luscs , various species of Starfish, Cubans Norwegian 
Lobsters, Blennys, fifteen and three spined Sticklebacks 
and large numbers of living zoophytes Several of these 
tanks, both in the beauty of their varied contents and the 
care with which they have been selected and arranged, 
afford a good example of what can be done by art to 
reproduce a portion of the richness of effect of the actual 
sea bottom. 

On the right or seaward end of this corridor there is a 
Seal Tank, five seals living in it and in the Seal Pond 
in the garden between the entrance lodges and the portico 
of the Promenade Hall On the opposite end of the com 

* Th» froosd klopci from Ik* Hi toward* Lonl Street ao thut the 
aquarium a uaderz round 00 the aeanard aula In my " Notes on the 
Oeolecr of Liverpool Natl an, rol, ii [>. 390 ,1 have described the sand 
dunes Sc of thucoait 
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dor is a very large tank (24), containing a Urge number 
of freshwater fish given by Mr T R. Sachs, of the 
Thames Angling Preservation Society In tank 25 are 
Sea Perch, and in tank 27, which occupies the entire ] 
side of corridor No 3 being no less than 63 feet in length 
by 14 feet m width with seven feet of water, are a large 
number of full sised dog fish, a perfect shoal of large cod, 
and a Monk Fish more than five feet m length 

The aquarium in this direction is capable of almost 
indefinite extension, should the present success of the 
Company be maintained. 

The sea-water for the aquarium is obtained from the 
Baths Company, who draw their supply from a point in 
the channel near the end of the pier^ which is more than 
1 400 yards in length The water is received in a large 
storage tank under the conservatory, from which it travels 
through the various tanks, returning to a lower storage 
reservoir, from which it can be pumped back into the 
upper one, not less than 130,000 gallons of water being m 
constant circulation As at Berlin and Brighton, com 
pressed air is forced into the tanks, through mdianibbcr 
pipes , and Mr Lloyd s plan of putting oysters into the 
tanks, introduced at Brighton, is adopted The tanks, as 
well as the rest of the building, including the conserva 
tory, are lighted at night by gas 

In the existence of large aquariums at Southport 
and Bughton the ideas so long advocated by Mes'rs 
Carl Vogt, Milne Edwards, and Dr Anton Dohrn, for the 
establishment of zoological stations, have to a certain 
extent been realised in England , but before they can be 
made available for original observation and research, 
laboratories must be built, and depot stations established 
at a few points on the coasts of Ireland and Scotland 
Moreover, other Urge expenditures of an eminently un 
commercial character must be incurred, which will never 
be entertained by commercial companies , but these, on 
the other hand, would probably not object to afford facilities 
for study if the necessary funds were found by those col 
leges, universities, and learned societies that prosecute the 
study of biological science 

CHARLFS E De RANCE 


NOTES 

Thv Eclipse Expedition arrived safely at Point de (odle on 
March 15 The Indian observing parly proceeds lo Nicobar 
Island by the rnleifrtie which left Calcutta on the nth mat 
As wc have already inti mted, the Faraday Lecture of tho 
Chemical Society will be given to night in the Theatre of the 
Royal Institution by Dr Hofmann, of Berlin, 011 “ Liel ig’s 
Contributions to Lxpcnmental Chemistry 
Tiie service of meteorological telegrams to the ports of 
1 ranee was resumed on the 1st inst. The arrangement now 
n oj (.ratio are us follows —A large placard is sent down 
to 1 l 1 osled up in some public j lace, containing two specimen 
loily charts of the weather, and some simple rules for inter 
t rating them There are three blank spaces at the fool of the 
1 lacanl, which are intended for the chart of the preceding day 
fr m the Bulletin Internal! nat wluch arrives by post, and for 
two f rcc sts, morning and evening, which are to 1 c transmitted 
1 y tclegrij 1 daily It does not appear that there is to be any 
provis on for exhibiting s> gnals for the j urposc of giving warning 
of storms. At present the only such signals which arc apparently 
in use on the h rencli coasts are those hoisted by the authorities 
of the Marble Ministry, from Dunkirk to Nantes, on the receipt 
of warning telegrams from lunxlon, and those hoisted 6outh of 
Nantes on the const of the Hay of Biscay, on the receipt of 
orders from the Prdfdt Mant me of Rochefort. 

In* branch Telegraphic Administration has appointed two 
lelegates to examine^ in common with the Board of the Obser¬ 
vatory, what steps should be taken to collect by wire meteor¬ 


ological information, In order to send warnings to agricultural 
districts The organisation of agricultural warnings will be one 
of the principal subjects of discussion at the forthcoming Paris 
Meteorological Con green, 

M Mot enu, the chief of the St Paul French Transit party, 
gave before the Academy of Sciences of Paris, at its sitting of 
the 15th test, the first part of hla report. M Velio, the natu¬ 
ralist of the expedition, brought with him to Paris three 
living and a number of preserved specimens of nil the species 
of the existing fauna, which Is] almost entirely marine No 
landing could be effected on Amsterdam Island Saint Paul and 
Amsterdam cannot be regarded os the remains ot a shattered 
continent, but from their appearance and geological connection 
must have been elevated from the bottom of the ocean by indi¬ 
vidual volcanic eruptions. 

We learn from the Saar und MeselZettung that we are llabi o 
the importation not only of potato beetle* and Phylloxera] 
even shells. About fifteen years ago some small shells were\~ 
covered in the Moselle near Treves, which were very different 
form from the other native spec es. A few weeks hack the r 
covery was made that the same locality now abounds in this 1* 
animal as large numbers were found in a perfectly developed sts 
TIus seems to prove that tl e little ones, that were doubtless r 
ported by some raft have grown and propagated. It is stated/] 
the real home of this species is the Sea of Azoff and the Black/, 
and it is remarkable that they inhabit both salt an l fresh w t 
Tits A louche Za/un/, reports that betides Phyll ™ 
and the Colorado Beetle a third noxious insect has 
over to Europe from America it is the so called Blood I* > 
which causes much damage lo apple trees As a prati. 
remedy against this unwelcome gnest, it is recommended to paint 
the young trees with naphtha and lime-water With arger trees 
of course this Is impossible , but it is said that if during winter a 
thin lime paste is placed in a circle round the tree where it comes 
out of the ground, the ova of the Blood Louse are then com 
pletely destroyed 

The discovery is announced at the Poll Marine Observatory 
of Planet 143 1 y Director J Palua, with a telescope of JJ ft 
f cal length It appeared of the lath magnitude, and the ephe 
mtndes given are 1873 heb. 33 8h 4am. las. Pola mean 
time, RA, 9I1 37m 57s, (daily motion ~ Cos.), and Decl 
+ *3 4 f * (lady motion + 1 ) Of the 143 asteroids, 97 have 
been discovered In Eunpe, 41 in America, and 5 in Asia. 

Thk celebrated physicist Araberg lately delivered three lec 
lures at the Volksbildungsverrin at Cologne, principally on 
tliejheuomcna of h lectricity, Optics, and Acoustics. 

I’hkrf will be an election at Magdalen College, Oxford, in 
June next, to at least one Demythip and to one Exhibition in 
Natural Science. The stipend of the Dcmysbip is 95/ per annum, 
and of the Exhibition 75/, inclusive of all allowances, and 
they are tenable for five years Particulars may be obtained 
by applying to the senior tutor 

The Council of the Senate of Cambridge University propose 
to oiler a grace early next term for the appointment of a syndi 
cate to consider the propriety of establishing a professorship of 
Mechanism and Engineering 

Amonci the papers appointed by the Council of the Insti¬ 
tution of Naval Architects to be read at the meetings on the 
181b, 191b, and 20th Inst, are the following —On the Tele- 
graph ship laraday, by W C Memfield, E R.S.} On a mode 
of obtaining the outlines of sea waves in deep water, by W W 
Rundell, On the graphic integration of the equation of a 
ship’s rolling, including the effect of resistance, by W, Froude, 
F R 8, vice-president, On a method of obtaining motive 
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poweT from way* motion, by B Tower, Note* on polar dia¬ 
gram* of atabillty, fix,, by John Me Far lane Gray, On com 
pound engines, by R Sennett, On the Bessemer steamship, by 
E. J Reed, C B , M P , vice president 

M Wallow, the new French Minister of Fnblic Instruction, 
Is an old University man, he was for years Professor of History 
in the Normal School His appointment has given great satis 
faction to the French savants, and the reception which he had 
on his installation on the 13th inst was something more than a 
formal congratulation, 

AH interesting study has lately been made by Prof Itolden, 
of the Washington Observatory, on the observations of Sir 
William Herachel upon the satellites of Uranus. It is well 
known that the latter astronomer sixty years ago announced 
that Uranus was accompanied by six satellites, but of the 
existence of fonr of these there has always been conndcrablc 
doubt, since no one was ever able to confirm the observations 
of Hcrscbel In 1847 Cassell discovered two interior satel 
lltes, which were, however, different from those which Herschel 
inspected, and since that day the four problematical satellites 
of Herschel have been generally discarded by astronomers. 
Prof Holden now brings testimony to the high excellence of 
Herschel s observations, as, by computing backward, lie has 
shown that probably this distinguished astronomer actually 
“observed the two interior satellites of Lasseil (named ly him 
Anel and Umbriel) , but that he was unfortunately prevented 
from identifying them as satelbtes because his telescope could 
not show them on two successive nights. The extreme dub 
CUlty of observing these objects makes us wonder at the mar 
vellous skill and pntience manifested by the elder Herschel in 
this laborious research, which was carried on by him from 1787 
to 1S10. 

Thf Imperial Astronomical Observatory , «*zil is a de¬ 
pendence of the Central College of Rio Janeiro, and Is destined 
not only to teach practical astronomy to the students, but to 
make and publish astronomical and meteorological observations. 
The chronometers of the navy and army are there regulated, and 
the time is given daily by signal to the city The building is 
situated on an eminence within the city, and llie Government is 
now taking measures to improve its scientific character 1 he 
director Is at present in Europe with a view of procuring such 
instruments and apparatus as may be adapted to the studies 
required of the institution An entire reorganisation of the 
Observatory is under way, with the purpose of training more 
thoroughly the persons charged with geologic and geodetic 
works. There ia also an observatory at the capital of the pro¬ 
vince of Pernambuco 

Wb have received the Catalogue of the I ibrtry of the Man 
Chester Geological Society, compihd by Mr John Plsnt, F G S 
We are glad to see that the members of this Society possess so 
good a collection of works connected with the various depart 
ments of geology, and wc hope a large proportion of them take 
advantage of the privilege Mr. Plant ha* arranged the books 
in eleven division*, winch will no doubt facilitate the work < f 
reference, though it aeemi to us that divisions for works in 
German, works In French, fi.c , arc unnecessary 

Mr Hbnry Chichrstkr Hart, B A, one of the natu 
rallsta appointed to the Arctic Expedition of 1875, has pub 
llshed an enumeration of all the flowenng plant* and ferns 
known to occur in the Arran Islands, Galway Bay The flora of 
the whole of the west of Ireland la extremely interesting on account 
of the south-west European types it includes, indicating the pos 
sible former existence of a connection between the British Islands 
and the Continent The Arran Islet flora includes no endemic 
specie*, and, on account of their peculiai{geologteanormatlon, the 
BBmbcB of specie* i* scarcely so large as might otharwiae have 


been expectad The formation belongs to the Upper Carbon! 
ferous Limestone, and consists of deeply fissured platforms or 
terraces, paved with large flags. Mr Harts list contains 372 
species, including Dabeecia polifolia and some other West Euro- 
pean forms. Ajuga pytamuiahs and UAtanthemum (amiat are 
at home here, and Ginban 1vet ua is reported to be one of the 
commonest weeds. One of the principal features of the flora is 
the luxuriance of the ferns in the deep fissures of the rocks The 
true maidenhair (A titanium ipillns metis) is said to V 
common on all three islands, an 1 often found with fron Is two 
fett long In the same situations the fron Is of Aspt-mum 
marwnm attain a length of three feet, and those or Ctttrach 
ofitetnarum a foot or more. Mr Hart himself odds about 
twenty five undoubtedly indigenous species to those previously 
known 

With regard to the conservancy and working ot the Fast 
Indian rubber trees {Ficus clastu ;), the yield of which forms one 
of the most imjiortant j roducts of the Assam forests, we learn 
that there have been three proposals made to Government the 
first is that Cos eminent should annually sell the right to collect 
the rubber , the second, that the rubber should all he purchased 
by Government, and the third, that Government officers should 
manage the forests In opposition to this, however, it is said 
that much of the rubber is brought in from forests by wild and 
half subjugated tribes, and still mon by tribes that are under 
no subjection at all, so that conservancy is impossible, and a 
Government mouopoly very difficult Only t« > courses seem 
possible either to ilk w speculators to maki their own bargains 
with the hill men ns they liked, or to ei force an effective Govern 
ment control Sir George Campbell considers the latter course 
to lie the nght one The exports of caoutchouc, it aj pears, 
which amounted to 21,000 maunds in 1871-72, fell in 187a 73 
to 11 000, this decrease being attnluted to the closing of the 
Luckimpur forests with a view to preventing frontier compli¬ 
cations. 

1 he quantity of sandal wood sold in the provinces of Mysore 
and Curg during the year 1872 73 was S89 tons, valued at 
27,896/ 

The growth of beet root in Belgium for the manufacture of 
sugar appears to be falling 1 ff, owing to its prohibition by land- 
owners and the unwillingness of the farmers to cultivate it in 
consequence of its exhaustive nature, a crop of 1 cct impove 
rishing ihe soil considerably It is said, however, that if the 
farmer* could act independently const lerablc quantities of licet 
would be grown, ior not only would it then be advantageous to 
them in a pecuniary point of view, but it would furnish them 
with a new nnd valuable food for the use of their cattle nnd 
hones In B ranee, on the other hand, the cultivation of beet is 
being extended, the pulp, after the extraction of the sugar, 
proving very service iblc for fattening cattle 

PR R A Pr\or intends publishing a new “Ilora” of 
Hertfordshire, and to enable him to make it os complete as 
possible, he has issued a circular containing lists of plants 
respecting which farther information is needed Critical species 
will be thoroughly studied ouL Webb and Coleman'* “Flora 
Hcrtfordiensis ’ (1849), s pplements to which appeared in 1851 
and 1859, fa a very good work, and the only “ Flora” of the 
county hitherto published, but so much has been done in critical 
botany of late that It is, in this respect, out of date. 

On Friday the 12th inst an icy cloud passing before the eun 
exhibited the laws ot the formation of hal s with in extraordi¬ 
nary pred«ion The cloud, driven by in upper wind, was 
travelling at a slow rate from south to north A partial halo 
wa* first seen cm the northern edge, developed itself, lasted a* 
long »the cloud, occupied more than i6i* north and I&4 0 south 
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of the sun, and diminished gradually until it disappeared on the 
southern edge of the cloud It was, when complete, a perfect 
circle of white light, with the centre quite black, but not thick 
enough to prevent the iuh being seen. The phenomenon lasted 
from 11 39 to 12 15, and was noticed at the l’ans Observatory 

American papers state that an earthquake at Guadalajara, 
Mexico, on the nth of February, damaged houses and churches 
The Seboruco volcano at the same time was in a violent state of 
eruption The shocks extended to San Cnstabal, where houses 
were destroyed, and several persons were killed. 

Tor the protection of vineyards against frost in spring, the 
production of large artificial clouds of smoke is a common 
appliance m France and Germany We now hear of a new 
method in this operation, recommended by M G Vinard It is 
easily executed, and has proved successful , it consists in care¬ 
fully mixing gas tar with sawdust and old straw, and piling up 
this mixture into lsrge heaps in the vineyards. The mixture 
remains easily inflammable, in spite of ram and weather, for more 
than a fortnight When required for use, smaller heaps arc made 
from the Urge ones, of atmut two feet in diameter, and are distn 
buted in and round the vineyard If there is little wind these 
heaps bum freely for about tliree-and a half hours, and produce 
a very dense smoke The artificial cloud which thus enwraps 
the vines considerably decreases llic radiation from the ground, 
an 1 with it counteracts frost, which U greatest towards morning 
during calm spring nights, and which does so much harm to the 

It is proposed—in fact steps have I een taken—to acclimatise 
the Florida Cedar in lUvnm The superiority of the wood cf 
this tree (lumpens Vir^muma) over all other kinds of cedar, 
15 well known, and (he demand for the wood 111 Bavann, where 
immense quantities of lead pencils are mode, has induced some 
manufacturers to take up the question of the acclimatisation of 
the tree In that country Seeds have been sown in the Royal 
J-orest, and about 5,000 young plants have been groan on one 
private estate the cultivation of the tree is also being attempted 
in other parts of Geimany 

IN a farm in the State of Nevada (U S), near the River 
1-anon, there is a troop of twer ty six camel', all of which, with 
the exception of two, have been reared there A few years ago 
nine or ten of these animals were imported into America, but 
only two survived , and these two, being fortunately a male and 
female, have produced twenty four, all of winch are now alive. 
1 be soil 11 sandy and sterile 111 the extreme and the animals 
tCnve well, although their only food consists of the prickly 
leaves of a small shrub, and bitter herbs which cattle will not 
touch They are employed to carry merchandise, and perform 
considerable journeys aero s a very barren country 

A recent number of the Cousrtei of Jonzac rejxirls that a 
meteorite was seen falling on a field in the Island of Oleron, and 
is beheved to be a part 0/ the meteor which w as seen at so many 
places on the 10th of February last Ihe circumstances of the 
fall will be investigated carefully 

A meteor was not only seen but actually caught at Orleani 
on the 9th mst A small mass of pyntous substance was dis 
covered in cne of the streets, at the very place which had been 
Struck by an immense flame a few seconds before The pieces 
were divided among bystanders anxious to secure the possession 
of the smallest fragment of such a celestial object, but it is 
hoped some 0/ the possessors will be intelligent enough to get 
a specimen sent to the Academy of Sciences 

Astronomical and meteorological subjects are beginning to 
interest the French public. Two of the most influential Parisian 
papers, the Temps and the Stick, publish daily, with comments, 
the weather forecasts of the Observatory 


We may expect soon to see every large town in the kingdom t 
in possession of an aquarium. A very fine one has quite recently 
been completed at Southport, a description of which we ate able 
to give in to day’s Nature , the foundation stone of the West* 
minster establishment will be laid in a week or two , a scheme 
for the construction of an aquarium at Plymouth is maturing, an 
aquarium and winter garden is talked of at Edinburgh, a bill is 
before Parliament for the purchase of a site at Scarborough for 
an aquanum , and we have every reason to hope that Birmingham 
will soon be able to count one among its many other educational 
Institutions. In a recent lecture at the last mentioned town by 
Mr W R Hughes, F L.S , on Aquaria, the lecturer pointed out 
very forcibly how valuable such institutions might be made as a 
means of education. That gentleman deserves great credit for 
the trouble he bos taken to obtain full information concerning tbe 
history and management of aquaria, and under his guidance we 
should think an aquarium at Birmingham ought to be second tf 
none in the kingdom. 

We are glad to sec from several numbers of the Huddersfield 
Chronicle which have been sent us, that the Huddersfield 
Naturalists’ Society » m a healthy working condition The 
members are evidently successfully investigating the natural 
history of their district, and from the reports of papers read and 
the discussions thereon, we judge that a considerable proportion 
of the members take a share in the business of the Society 

i he additions to the Zoological Society’s Gardens dunnpr 
the past week include two Vervet Monkeys (Leixopithecuy 
lahndu) from South Africa, presented by Mrs A Thomley, A. 
Macaque Monkey (hlacacns eynnm lt>m) from India, presented!] 
by Mr II Ld wards, a Chimpanzee (Tioqlodj/es mgrr) fror^. 
West Africa, two Indian Muntjacs (Cervulsss mnnl/ic ) from 
India, deposited a 1 Glow lxllied 1 olhnx (hothnx luteus) 
frim India, purchased , two Hairy Armadillos (Dasypus illd'us), 
bom in the Gardens. 


sell NTIF1C RFPORT OF THh AUSTRO HUN¬ 
GARIAN A ORTH POLAR E\U DITION OF 
1872 74* 

II 

N/T AGNfcTIC disturbances are closely connected with the 
Aurorae, while in temperate zones they are the exception, 
they form the rule in Arctic regions, at least the instruments arc 
almost in constant action. This is the case for the inclination, 
decimation, and intensity needles. As long ns the vessel was 
drifting, t.e until October 1873, the fixed variation instruments 
could not be used, absolute determinations with Lamonts 
magnetic theodolite were made, and several magnetic journals ” 
(only declination readings) were kept, but already when near 
Nowaja Senilis, Lieut Weyprecht found out that on account of 
the constant disturbances these readings were of very little value, 
as they could not be compared with simultaneous readings of 
the variation instruments In November, as soon as it was ascer* 
talned that the ice field which enclosed the ship had come to a 
standstill, I lent Weyprecht had snow huts constructed 10 which 
he fixed the variation instruments, tbe magnetic theodolite, the 
inclinometer for the absolute determinations, and the astrono¬ 
mical instruments The three variation instruments fer declina 
lion, horizontal intensity, and inclination had been furnished to 
the expedition by Prof Lamont, director of the Munich 
Observatoiy 

After one day s work it was found alretdy that the former 
methods of observation, ue. simple readings at certain hours, 
arc of no value whatever in Arctic regions, as they represent 
solely the accidental magnitude of the momentary disturbance. 
These neither give any true mean result, nor do they correctly 
represent the action of tbe needles All intervals, which were 
observed for such readings at former expeditions, are absolutely 
useless, lying far too widely apart to permit of correct conchi- 
• Die • Oust err Uuctrische Need Polar Expedition, unttr Weypreciu 
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uona as to the general magnetic condition* Under theae ctrcum The astronomical observation* while the ship «u still drifting 

stances Lieut Weyprecht resolved to proceed venr differently were confined to determinations of latitude and longitude, the 
upon every third day he let obeervatiom be made every four latter by chronometers and correction of clocks, by lunar die* 
horn all the day long, and had the readings taken for every unces, as often as opportunity served In this only a sextant 
minute during one whole hour at a time, on each day different and a prism circle with artificial bonion were used. When the 
hours were chosen for the readings Besides this, in order to ship was lying still, a little ‘universal” instrument was erected, 
get an idea as to the whole daily course, he made observations and the determinations of time, latitude, and azimuth were made 
every five minutes during twenty four hows, twice a month with this. The longitude was calculated from the mean of as 
With a view to make all observations as simultaneous sapor si ble, many lunar distances as could be observed during the winter, 
the readings were taken immediately after one another (generally they were aio in number The azimuth of a basis of 3,171 

within eight to ten seconds), the telescopes of the three mstru metres long, measured by I lent Weyprecht with a Stampfer 

menu being all fixed upon the same axis. These observations levelling instrument, was determined with the universal mstru 
were continued from the beginning of January to the end of ment of the magnetic theodolite. All this work was done by 
April 1874, comprising altogether thirty two days of observe Ensign Orel, Lieut Weyprecht only taking a share in measuring 
tlon, Lieut Vi eyprecht believes that when tabulated, their lunar distances. The determinations of locality were made with- 
results will give a true representation of the unceasing changes out regard to temperatures, if the mercury of the artificial hoi iron 
with regard to direction and intensity of magnetic force m Arctic was frozen, blackened oil of turpentine was used instead 
regions. In older to confirm the connection between the aurorae Of the results of the meteorological observations, only some 
and the action of the netdles, a second observer, independently of general ideas can be given, as here figures alone decide. They 
the others, observed the changes and motion of the aurorae. were begun on the day the explorers left Trorrso, and were only 
Absolute determinations of the three constants were made as discontinued when they left the ship, thus they were made 

often as circumstances permitted, to control the variation trsbu during twenty two months Headings were taken every two 

menu hours, and also at 9 a m and 3 p m , therefore fourteen times 

Apart from the Swedish Expedition, wlioee observations are dally The observers were Lieut Rrosch, Lnsign Orel Capt 
not yet published, Lieut Weyprecht points out that his are the Lustna, Capt Carlscn, Engineer Knsch (from autumn 1872 till 
first regular and simultaneous observations that were ever made spring 1873), and Dr Kepes (during the last two months only) 
in the Arctic districts. Moreover, he thinks that all fotmer fhe direction as well as force of winds were noted down without 
observations were made with the ordinary heavy needles, and instruments. Lieut Weyprecht thinks this method by far the 
that he was the first to use the light Lament needles For best in Arctic regions, as errors arc more or less eliminated, while 
observations, however, under such conditions os the normal ones when using instruments the constant freezing, drilling snow, &c., 
near the pole prove to be, heavy needles are perfectly useless , produce erron that cannot be determined nor controlled , be- 
even the comparatively light 11 tensity needle of Laraort a thco- sides, anyone who has been to sea fur a short time will soon 
dolite oscillated so violently, on account of its unproportioually acquire sufficient exactness in these observations, 
great moment of inertia, and even with moderate disturbances, Until the aututrn of 1873 winds were highly variable In the 
that the readings became quite tllusor) Almost on each mag vicinity of Nowaja Semlja many S L. and S W winds were 

neticday some disturbances were 10 great that the image of the observed , in the spring these veered more to N E. A prevalent 
scales could no lunger be brought into the field of the telescopes direction of winds was only recognised when in the second 
on account of deflection , in order to ascertain even these winter the expedition was near Franz Joseph’s Land. fhere all 
maximal phenomena, Lieut Weyprecht constructed an appa snowstorms came from F N E., and constituted more than 50 
ratus by which he could at least measure them apj roximatcly per cent of all wmdf They generally produced clouded ikies, 
lie owns that as a matter of course hu observations could not and the clouds only dispersed when the wind turned to the north, 
possibly be as perfect aa those made at home, but thinks that n The explorers never met with those violent storms from the 
will be easy to modify lament s instruments 011 the basis of his north, from wh rh the Germania party had sq much to suffer on 
experiences, so that with a future expedition, where there is a the east coast o( Greenland, and which seem to be the prevalent 
greater stall ol observers, results could be obtained of any desired winds in the Arctic zone Altogether, they never observed 
exactness Altogether I teut Weyprecht’s party of observers, those extreme forces of wind which occur regularly in our seat 
consisting besides himself only ot I teut Branch and Ensign several tunes in every winter (for instance, the “Bora” in the 
Orel, have taken about 30,000 readings firm their diflerent Adriatic) Every Arctic seaman knowa that the ice itself haa a 
magn etic instruments, and the principal results arc the fol calming effect upon the winds, very often white clouds arc seen 
lowing — passing with great rapidity, not particnlary high overhead, while 

rhe magnetic disturbances in the district visited are of extra there is an almost perfect calm below 
ordinary frequency and magnitude They are closely connected One peculiarity must here be mentioned Lieut Weyprecht 
with the Aurora Borealis, the disturbances being the greater, the made the remarkable discovery that the ice never drifted straight 
quicker and the more convulsive the motion of the rays of in the direction of the wind, but that it always deviated to the 
the aurora, and the more intense the prismatic colours. Quiet ri(,ht, when looking from the centre of the c< mpass, with N E. 
and regular arcs, without motion of light or radiation, exercise wind it drifts due W instead of S W , with S W wind it drift* 
almost no influence upon the needles With all disturbances the due E instead of N F. , in the same manner it dnfts to the 
declin ation needle moved towards the east, and the horizontal north with S E wind, and to the south with N W wind. There 
intensity decreased, while the inclination increased. Move was no exception to this rule, which cannot be explained by 
ments in an opposite sense, which were very rare, can only be currents nor by the influence of the coasts, a* with these causes 
looked upon as movements of reaction. Fhe ways and manner there would be opposite results with opposite winds Another 
of the magnetic disturbances are highly interesting While all interesting phenomenon in both years was the struggle between 
other natural phenomena became apparent to our senses, be it to the cold northern winds and the wanner southern ones m 
the eye, ear, or touch, this colossal natural force only shows January, just before the beginning of the lasting and severe 
itself by these scientific observations, and has something mys- cold , the warm S. and S W winds always brought great 
tertous and fascinating on account of its effects and phenomena masses of mow and produced a roe in the temperature amount- 
being generally quite hidden from our direct perception. tug to 30- 35 0 R. within a few hours. 

The instrument upon which Lieut Weyprecht placed the Little can at present be said on the result of the barometer 
greatest expectations, namely, the earth current galvanometer, readings, without a minute comparison of the long tables of 
gave no results at all, through the peculiar circumstances in figures, although very extreme readings occurred at times. The 
which the explorers were placed He had expected to be able explorers had three mercury and four aneroid barometers , by 
to connect the aurorae with the galvanic earth currents. But as way of control, Ensign Orel took the readings from five of these 
the x*up was lying two-and-a half German miles from land, be instruments every day at noon, while the intermediate observa- 
could not put the collecting plates into the ground, but was tions were made with an aneroid 

obliged to bury them in the ice. Now, at ice is no conductor, The thermometers were suspended abont four feet from the 
the plates were isolated, and the galvanometer needle was but surface of the snow, in the open air, and perfectly free on all 
little affected. Prof Lam oat had supplied these excellent (idea, about twenty five yards from the vessel Excepting the 
instruments alia , the conducting wires were 400 feet long maximum thermometers, they were all »pmt thermometer* made 
Ttit er on, Lieut. Weyprecht tned to obtain some results by con- by Cappeller of Vienna. They were often compared with a very 
Meting a collector for air-eicctncity with the. multiplier of the exact normal thermometer of the same make Readings from a 
galvanometer, but failed, doubdesa for the same reason. m inim u m thermometer were neted dally at noon } daring the 
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dimmer a black bulb thermometer was exposed to the ray* of the 
atm, during the winter frequent observations were made with 
exposed and covered minimum thermometer! to ascertain the 
nightly radiation at low temperature* In both winter* February 
was the coldeit month, while January both time* ihowed a rt*e 
m the temperature when compared oither with December or 
February In winter the temperature wa* highly variable, and 
sudden rue* or falls were frequent, In the three summer month*, 
however, the temperature wa* very constant, and chance* very 
rare July wa* the wannest month The lowest reading was 
- 374 K (nearly - 47 C ) Die Influence of extremely low 
temperatuies upon the human body ha* often been exaggerated j 
there are tales of difficulty in breathing, pain* m the breast, &c., 
that are caused by them Lieut Weyprecbt and hi* party did 
not notice anything of the kind , amt although many of them 
had l een born m southern climes, they all bore the cold very 
easily indeed, there were sailors amongst them who never had 
fur coat* (n their bodies Lven in the greatest cold they all 
smoked their cigars m the open air The cold only gets unbear, 
able when wind is united to it, and this always raises the tempe* 
rature Altogether, the impression cold makes upon the body 
differs widely according to personal disposition and the quantity 
of moisture contained in the air the same degree of frost pro* 
duces a very uncomfortable effect at one time, while at another 
one docs not teel it 

To determine tlie quantity of moisture in the atmosphere, an 
ordinary ] sychronieter, a dry and a wet thermometer, were used 
But the observations with these instrument* arc not reliable at 
low temperatures, and had to lie given up altogether dunug 
winter, as the smallest errors give great differences in the abso¬ 
lute quantity of moisturc in the air In order to dctcimrae 
approximately the evaporation of ice during winter, I leut 
\\ eyi rcelit exposed cubes of cc that bad been carelully weighed 
to the open air, and determined the loss of their weight every 
fourteen days 

(7 0 be continued) 


1 ‘KIAES OE Eh.hrD liY THE BELGIAN 
ACADEMY 

T HF following subjects for prizes to be awarded m i860 have 
been propeised by the Royal Academy of Sciences, 
Belgium — 

1 To improve in some important point, cither in ilb pm 
dplcs or applications, the theory of the functions of imaginary 
variables 

2 A complete discussion of the question of the temperature 
of space, based u| on experiments, ol serrations, and calculation, 
slating the grounds for the choice made between the different 
temperatures attributed to it 

Competitor* should observe that the above question, slated in 
the most general terms, is connected with the knowledge of the 
absolute rcro, definitely fixed at - 272 8$ C , but tliat a b 11 tori 
cal and analytical inquiry into researches undertaken, previous 
to aliout 1820, to resolve this question, would offer a real 
scientific interest Particular attention is called to the works of the 
end of the eighteenth cemuty and the commencement ol the nine 
leenth , among others, those ol Block, Irvine, Crawlonl, Cadolin, 
Kirwan, Lavoisier, Iavoisicr and Laplace, Dalton, Desoime* 
and Clement, Gaylussac, &c Note also the temperature, 
— ldo"C, which lerson radicates, according to his formula, 
which connects the latent heat of fusion with specific heals, this 
number would represent the absolute zero As it comes near to 
that given by 1 oulllet, it will be important to discover what is 
its signification, its import (nut), or its exact physical value 
3 A coinj lete study, theoretical and, If necessary, expen 
mental, of the specific absolute heat of simple and of compound 
bodies 

4. New experiments on unc add and its derivatives, chiefly 
from the point of view of their chemical structure and their 
syntheses. 

5 New researches into the formation, the constitution, and 
the composition of chlorophyll, and into the physiological rdlt of 
that substance 

6 To expound the comparative anatomy of the urinary appa 
ratus In the vertebrates, basing it on new organogenic and histo¬ 
logical researches. 

The prize for the first, the fourth, and the sixth questions will 
be « gold medal of the value of 800 francs, the prist for the fifth 


will be of the value of 600 francs, and the pnza tor the seesad 
and thud question* will be of the value of 1,000 franca. 

The memoirs must be legibly written, either In French, 
Flemish, or Latin They should be addremed, carriage-paid, to 
M J Liogre, Perpetual Secretary of the Academy, a \ the 
Museum, before August 1876 j any received after Which will he 
out of the competition 

Authors must not put their name* to their works. Only a 
motto must be attached, and the same written outside an enve¬ 
lope enclosing the author’s name and address. This co n dition 
is indispensable 


SOCIETIES AND ACADEMIES 

London 

Mathematical Society, March 11—Prof H J S Smith, 
Fits, president, in the chair —Mr Roberta gave an account 
of hn paper on a simplified method of obtaining the- order of 
algebraical conditions.—Prof Sylvester, FR.li, then spoke on 
“ an orthogonal web of jointed rods, a mechanical paradox” If 
two sets of points be taken respectively in two linn perpendicular 
to each other, either in a plane or in space, and a hniaft be 
formed by connecting each point in one set with each point in 
the other by jointed rods, this constitutes what the author means 
by an orthogonal web It is not a fixture, and its motion is 
subject to this curious condition, that either each set ol points 
must always continue to lie in the same right line, which may be 
called a neutral position, or else one set will lie m a right 
line and the other in a plane at right angles to such line. 
Starting from the neutral position (or position of dotMt-lock), the 
system may be said to be subject to an optional locking about 
one or the other of the two perpendicular bnes, and an unlocking 
about the other, but when once put in motion the system must 
be again brought into the same or a new neutral position before 
the one axis of lock can begot nd of, and another at right angles 
thereto substituted in its stead. If the whole motion be confined 
to a plane, the paradox consists in the link combination possessing 
one degree oi liberty of deformation (oAAoiapirii as distinguished 
alter llalo from Kinjirir), although a calculation of the amount 
of restraint by the general method applicable to such question* 
would seem to indicate that it tmehl to form an absolutely rigid 
system except in the case where there are only two joints u one 
at least of the two sets. Taken in space there is the further and 
more striking paradox that the number of degrees of liberty of 
deformation according to the choice made of one or the other of 
the two sets of points to be nnlockcd out of the rectilinear into 
the planar position will be the alternalnt of two numbers, viz. 
the number of jomts in the one set or in the other set (which 
need not be the same), a kind of mdeternunateness in the “ index 
o( freedom ' without precedent in kinematical speculations. As 
lightning clears the air of impalpable noxious vapours, so an 
incisive jiaradox frees the human intelligence from the lethargic 
influence oi latent and unsuspected erroneous assumptions. 
Paradox is the slayer of prejudice.—The Secretaiy, in the author’s 
absence, then read a portion of Mr O H Darwin’s paper on 
some pioposcd lorms of slide-rule. The object of the author 
was to devise a form of slide-rule which should be small enough 
for the pocket and yet be a powerful instrument. The first 
proposed form wss to have a pair of watch spring tape* 
graduated logarithmically, and coiled on spring bobbins side by 
side Tlieie was to be an arrangement for clipping the tapes 
together, and unwinding them simultaneously 'two modifica¬ 
tions of this kind were given. The second form was explained 
ax the logarithmic graduation or several coils of a helix engraved 
on a brass cylinder On the bras* cylinder was to fit a glass one, 
similarly graduated. 1 o avoid the parallax due to the elevation 
of the glass above the other scale, the author proposed that the 
glass cylinder might be replaced by a metal corkscrew otMing 
ra a deep worm, by which means the two scales might be brought 
flush with one another 

Anthropological Institute, March 0 — CoL A Lane fox, 
president, in the chair —fair Duncan Gibb read a paper on 
Ultra Centenarian Longevity, m which he exhibited tablet 
giving eighty four instances of the reputed age of toy to 175 
years, a certain proportion of which he considered he had 
grounds to believe to be correct Of nine living 
whom he had previously examined for physiological purposes be 
now added a tenth—the Tnng centenarian— who rued recently 
in her 11 2th year. The waxectams of her age wa^coaUaM 
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in mi exhaustive maimer, and the Mesons were given to justify 
this conclusion. Mainly they consisted of the discovery of the 
register of her baptism at Chinnor, Oxford in 1763, from mfor 
■nation famished by herself j the birth of her first child Samuel, 
when she was between twenty nine and thirty, the drowning of 
him and some thirty four other persons by a catastrophe at Hod 
low in 1853, when hla age was stated to be fifty nine on his 
monument, and the calculation of dates and other dream 
stances in the old dame s family history The proofs were alto 
aether on the aide of certainty, whilst any objections that could 
be brought forward were of the feeblest character, especially such 
as the nubility to find a register of the marriage with her hus¬ 
band, who waa a soldier in the Bucks Militia. Her physical 
condition, from careful examination during life in October 1873 
was next described, when all the organs and functions of the 
body were, for the most part, found to be healthy, and cor 
responded to those of a person a fifth of her age. All that was 
confirmed in every respect by Inspection after her death in J anuary 
last, and the results proved the absence of the usual well known 
senile changes, which explained the fact, ns the author stated, 
that not only she, but the nine other persons he had examined, 
were enabled to reach the age of 100 years, and even to overstep 
it Yet, with the attainment of such a great age, there was 
always an amount of feebleness present winch very slight causes 
influenced, and thus life soon came to an end. In the old dame 


readily explained the fact that now and then, under peculiarly 
favourable circumstances, especially in a more equable climate 
than our own, the century is exceeded by several decades. And 
the occurrence of such great ages as nave been recorded from 
time to time by honest and conscientious inquirers of former 
years, need not be looked upon with doubt, much less with 
distrust, for the anxiety to 1 rove the correctness of such ages was 
as great then as it is now —Previous to the ordinary meeting, a 
special general meeting of the members was held to authorise an 
application to the Board of Trade for a license, and to adopt the 
draft memorandum and articles of association for the in cor 
porallon of the Institute It was also resolved that ladies be 
admitted ns members with all the usual privileges. 


Royal Horticultural Society, lcb. 17—Scientific Com 
mittee—Mr A Murray, 1LS, m the chair—Dr Misters 
showed fruit of ruchsiajtrxumlvHs The Rev M J Berkeley 
exhibited leaves of Thta Bokea, from the Natal Botanic 
Garden, affected with a lichen. Singula tea Mont Mr 
Kelt, the curator, states that it makes its appearance os a 
minute speck of brown colour which gradually enlarges in cir 
cumference till the end of the season, when the margin 
assumes a pale green colour, and ceases to grow Mr Berkley 
found that the Drown substance was composed of a species of 
Cephalturvs , it consisted of decumbent articulated threads, each 
of which has at its tip a gloliose sporangium It is very near 
Chrooltpus, and if some lichens are parasitic, on Chrooltpus, this 
may be on Cephalcutvs —Prof rhiselton Dyer exhibited speci 
mens of Bartdiut aleirtmus , an insect most destructive to orchids 
at Singapore He also called attention to the occasional forma 
tlon of tubers within potatoes, which he believed to be due to 
ingrowing shoots derived from toe eyes.—A portion of a letter 
from Santarem, addressed by Mr Trail to Dr Hooker, was rend, 
describing the ant inhabited bulltr on the leaves of some Milas 
tomacew After careful examinations Mr 1 rail was quite at a 
loss to determine the exact connection between the bullae and 
the ants, of which at least three species inhabit them. 

General Meeting —W Burnley Hume in the chair —The 
Rev M J Berkeley remarked that he had placed some very old 
specimens of Micrococcus prodtgiosus (blood rain) on nee paste, 
and they had recommenced growing, and had spread as far os 
oould be expected from the state of toe weather According to 
Mr Stephens, the plant retains its power of vegetation after it 
has been in an oven forty eight hours 
March 3.—Scientific Committee.—Dr Hooker, GB.. P R.S , 
in the chair—1 he Rev M j Berkeley read a letter born Mr 
Moseley, the naturalist on board the Challenger, relating to a 
fungus, Spharta sinensis, growing out of a caterpillar and used 
aa a delicacy by the Chinese.—Prof Thiselton Dyer showed a 
ball fanned by the action of the sea out of fragments of Caulima 
from the shore at Mentone, collected by the late Mr Moggridge 
—A diaenssion arose as to the effect of lichens on trees in con 
section with the occurrence of species of Singula on the leaves 
of the tea plant, and the injury which Is found to aflsem mossing 


a removing the hark, if lichens 
Rev M J Berkeley thought 
any penetrati n of the hyphen 


the items of Cinchona In India after 
are mixed with the moss. Hie Rev 

that all the evidence was against any pi__ __ 

of the lichen into the subjacent tissues of the plant.upon which 
the lichen grew The lichens were injurious by preventing the 
access of light and air If they were scraped off the 1 ranches of 
apple trees infested by them on 1 the surface were washed, the 
tree goon recovered, which would not be the case if the hyplue 
hod penetrated into its tissues.—Dr Bastion said that he liad 
examined some of the nematoid worms found in the swellings on 
the roots of cucumbers They were, however, too immature to 
determine their genus.—Dr Masters all ided to a Chinese prim¬ 
rose exhibited, m which there waa a partition throughout the 
leaves, stem, and inflorescence of colour He thought that 
was an instance of dissociation of hybrid characters A similar 
bilateral partition of colour sometime* took place in plants raised 
from cuttings, when of course the above explanation would not 

Bonamy Dobree, treasurer, in the cluur — 
The Rev M J Berkeley addressed the meeting He called 
attention to the gigantic Sweet Potato (weighing over 15 lbs.), 
Convolvulus Batatas, from Madeira, shown dv Dr Ilooker, a 
branch of the Kumquat Citrus jat* mi a , with fifty six fruits, and 
a charming miniature Orchid, Masdevallia mdinopus 

Physical Society Feb 27 —Prof Gladstone in the chair — 
Mr Wills, I C S , sul mitted to the Society apparatus wli cli 
he hod devised for exhibiting the sodium spectrum to an aud encc. 
Die experiment as usually shown consists in vilatilisme the 
metal or one of its salts between the carbon poles of a lamp 
and m projecting the spectrum on to a screen. The method u 
imperfect, os the characteristic lines of sodium arc alwnys asso 
ernted with the continuous spectrum of the electric light. Mr 
Wills prefers, therefore, to obtain a sodium flame by burning 
hydrogen which has been passed over die surface of the molten 
metal, by this means a pu 1 ’ 

on the screen Prof McL 

be introduced into the hyd._ 0 _,_, 

and that the continuous spectrum might be eliminated by 
employing a horizontal slit —1 rof G C. Foster then read 
a paper, by himself and Mr J O Lodge, on the lines of 
flow and cquipotcntinl lines in a uniform conducting sheet 
The first experimenter who worked on this subject was 
Kirchhoff, who used plates of copper, but owing to their 
small dimensions Ins measurements were imperfect Quincke 
employed rectangular plates, and afterwards discs of load 
and copper conjointly, so that he obtained a difference of 
potential at the junction The next experiments were made by 
1 rof Robertson Smith, who used conducting Uses of l nfoil and 
deduced cquipotcutud lines from the fines ol flow Prof. 1 outer 
stated that the general mathematical theory had been fuUy esta 
Wished by Kirchhoff, who hod verified it experimentally m all 
its mam lcalures The object the authors of this pajicr hod m 
view was to show that Kirchhoff s results can bo arrived at by 
very simple mathematical processes, if each electrode by which 
electricity is ruppUed to or token from the sheet be regarded as 
producing everywhere the same effect as it would if it were the 
only electrode in the sheet The electrical condition of every 
point tn the sheet thus appears to result from the simt Ie super 
position of the effects due to the several electrodes This mode 
of treating the question has been adopted by Irof Robertson 
Smith, but his paper was in the mam addressed to mathematical 
readers. It was the aim of the authors, iiowevcr to show that 
the chief results could be established by clcmcntaiy methods 
which can be included in ordinary class teaching The paper 
contained, in addition to the mathematical discussion of the sub 
jiet, a description of an experimental method of laying down the 
cqulpotential lines on a conducting surface, so that the difference 
of potential between any two consecutive Unes may be constant 
Measurements were also given of the resistance of discs of tinfoil 
of various sizes, and with the electrodes in various positions. 
The results agreed closely with the calculated values, and thus 
supplied a verification of the theory which Kirchhoff had been 
unable to obtain in consequence of the small resistance of the 
discs used by him Mr Latimer Clark made some ol servations 
on the methods by which contact was made between the elec 
trodes and the eonducting sheet, and Prof Adams then described 
some of the results which he had just communicated to the Royal 
Society, on Unes of force. 

Eatbmplogical Society, March 1 —Sir Sidney South Saun 
ders, president, in the chair —Mr r IX Ward exhibited luring 
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specimen! of a Ltpuma, allied lo L saccharin *, which he had 
not previously observed in this country They were found in a 
bakehouse near London, in the brickwork of the oven and other 
warm parts of the buildings. Mr M'Lachlan suggested that they 
might have been introduced with American flour, as Mr Packard 
had recently published on account of a species closely allied to 
L sacchartna, which he thought might probably be found iden¬ 
tical with the present species.—-Mr Ward also exhibited micro¬ 
scopic slides showing the sexes of the Chigoe, and portions of 
the human skin with the insect attached —Mr Champion ex¬ 
hibited larvae of Empttsa pauperata from Corfu.—A note was 
received from Mr W C Boyd with reference to some fleas 
exhibited at the last meeting lie stated that fleas were fre 
quently found in the inside (not the outside) of the ears of wild 
rabbits, especially about this time of year, and that his brother 
had seen a rabbit which must have had three hundred fleas in the 
two ears. 1 Ie believed the rabbits were not much troubled by 
tlie presence of the parasites, as he had never noticed any inf 

motion, however many fleas there might have been —The- 

Mr Gorham communicated a paper containing descriptions of 
eighteen new S|>eucs of Lndomyaci, from various tropical coun¬ 
tries -Mr Dunning directed attention to an interesting paper 
l>y Dr Ixxonte, on entomological nomenclature and generic 
types, which appeared in the December part of the Canadian 
LntomoUn,ut 

Edinburgh 


Royal Society, March is —David Milne Home, II-D , 
vice president, in the chair —1 lie Council having awarded the 
Mnkdougall Brisbane Prize for the Biennial Period 1872 74 to 
Prof Lister, for his paper on the germ theory of putrefaction 
and other fermentative changes, the medal was presented to 
lmn by the chairman, after a discourse by Dr Crum Brown upon 
lien tlurc and merits of I rof luster’s investigation —The 
t 1 uncil have awarded the Neill Prize for the 1 nenmsl Period 
1871 74 to Mr Charles William Teach, for his contributions to 
Scottish zoology and geology, nnd for bis recent contributions to 
fossil botany The following communications were read — 
On the diurnal oscillations of the barometer, by Alex Buchan, 
M A , on phenomena connected with the subject of tingle and 
double vision as shown by the stereoscope, by Robert S 
Wyld , on 1 roducts of oxidation of methyl thetine, by 1 rof 
Crum Brow n and Dr Letts. 


CAMIlRltifK 

Philosophical Society, 1 eb. 22 —A communication wag 
male ly the Rev O Fisher, upon the formation of moun 
tains on the hypothesis of a liquid substratum. This paper was 
a sequel to 1 ne read in December 187J, in which it had 
l cen shown that, upon the supposition that the inequalities of 
the earth ■ surface have been formed by contraction of its 
\ lumc through cooling, they are too great to be so accounted 
It r if tlie earth lias cooled as a s did body In the present com 
mil meat ion it was therefore assumed that there is a Itinii layer 
licntath the cooled crust, and an approximate calculation was 
irade of the form which the corrugations of a flexible crust 
would take if so supported It was shown lliat their lower 
suiface would consist of a senes of equal circular aics arranged 
in a festoon like manner, and having a radius 1— c, where p, a 

arc the densities of the crust and liquid respectively, and c the 
thickness of the must It was argued that the consequences of 
lids lonn of corrugatiou agree (airly well with some ot the phe¬ 
nomena of mount dn elevation, but that it does not suffice to 
explain the ocean basins and the continental plateaux. 

Glasgow 

Geological Society, Feb 11 —Annual Meeting —The pre¬ 
sident, Sir William Thomson, LL D , F R.S., delivered an 
address on Underground Temperature. Sir William explained 
at the < utscl that the mathematical theory of underground tem¬ 
perature involved phenomena which might be divided into two 
classes—periodic and non periodic The periodic phenomena 
occurred over and over again with perfect regularity in suc¬ 
cessively equal intervals of time, the non periodic might be 
“I proximately periodic, or irregularly periodic, wuhout strictly 
fulfilling that definition. Bat, on tne other hand) the action 
which had no periodic character whatever might be irregular, or 
there might be a gradual secular variation. There might thus 
be three classes of phenomena—secular variation, irregular varia¬ 
tion, and periodic variation. He then described the mathemati¬ 


cal theory of Fourier, as applied to periodic variations, observing 
in passing that It was equally convenient for dealing with all the 
three classes. That theory was one of the most beautiful pieces 
of application of the mathematical instrument which they had In 
the whole history of science. It constituted a new branch of 
mathematics, and was invented by Fourier for the purpose of 
lysing the phenomena of the conduction of heat through solids. 

_exhibited a diagram showing the results obtained fir Forbea 

from thermometers placed at depths of three, six, twelve, and 
twenty lour feet below the surface In Cmgleith Quarry, the 
Experimental Gardens, and the Calton Hfli, Edinburgh. The 
results of these observations which Forbes commenced, and Sir 
Wilium continued for seventeen years, showed that the variations 
were greater nearer the surface, that a higher temperature was 
generally indicated at a later period at the greater depth, and 
seemed to show also that the sandstone of the Cralgleith quarries 
had a greater conductivity than the trap rock Sir William con¬ 
cluded by referring to the temperature of the earth as indicating 
its former condition, and promised at some future time to treat “ 
this subject at greater length before tlie Society 


Royal Geological Society, Feb. 11 —Prof Hull, F R S , 
president, occupied the chair, and delivered the anniversary 
address, in the course of which he pointed out some subjects 
where investigation on tho part oi members of the society 
seemed desirable. One of these waa cave explorations in 
Ireland, an investigation winch had been pursued with very 
great success in England and France, and along the shores 
and islands of the Mediterranean l’rof Hull mentioned 
a number of interesting discoveries of animal and other remains 
that bad been made in the caves of Ireland, which he said fur 
nlshed proofs of the wide Held of research that was open to 
them Another subject which he recommended to the con¬ 
sideration of the members was the microscopic examination of 
rocks, and he hoped that tlie many curious rock formations to 
be found throughout Ireland would lie studied and reported 
upon by those who felt an interest in the matter —Sir Robert 
Kane, fRS, was elected president fur the year 


BOOKS AND PAMPHLETS RECEIVED 

llviTisii — Consumption and Tuberculosis ihe r Proximate Cause and Spe- 
( fie Treatment by the Hywmhosphltes John Francis Churchill Mil Pans 
(lxmamausV—Problems of Life and Mind. Vol u George Henry latwes 
(IrGanerJ.—The Marine Invertebrates and Fishes of 8t Andrews W C. 
M Intel. M D l KM C.M / S &c (A and C Black and Taylor 
and Irani sX—A Whal ng t raise to llnlhns Bay andedt Cap! A II 
Markham (Sampson Low and Co.)—Facia about RicadstuKs(Porlcous) — 
Astronomy lyl Kambotton '1 rambled 1 y C B PUman (Chapman 
and Hall) — Ornithology sol Conchotomy of lie County of I) reel J C 
M 1 — Proceed ngs of the Royal Society of td uku gh 1873-74 —Instruc 
lions for Ihe < Ibservation ol Phonological Phenomena Prepared by request 
of the Council of ihe Meteorological <>001(1/ (Williams and Strahan) — Cata¬ 
logue of the^Library of ihe bland esltr Geological Society Edited by John 

Ambkicav — P« neii les of Cl em slry and Dr Hmrichs Molecular Me 
chanics (Davenport lo»a, U b )-Annual Report upon the Survey of 
Northern and North Western Lakes la charge ofC, B, Con stock (Washings 

ton) —Bulletin of the United States Geological nnd '-' < v * 

the I err tones and sene. No 1 (W.,l Ington). 


(Wnchmjj 


CONTENTS 

C EBLANDS AnTHEOPOLOUIC AC CONTWUUTIONS " 1 

*Hanwig a E1 A6nsl World 
Lhtteks to thi t oitok — 

A Gyrostat Problem (With llluitratwn ) —D M I axcanx 
Orlgm of the Che* I Bank —Col ( son cut OaxENVioon 
Natural Phenomena m South A umia —Thomas R. R, Strobi 
V olcanic Action in the Sandwich Islands — Ibabki la I* Bisu 
The Height of Waves,—Cape Wxi W Kiddle 
OUH AsTEONOMlCAC COLUMN — 

Mara and 3 Sagttlam 1875 Juue eo 
Locke s Comet 
Thx Jhahsit or Venus 

Thr Paoeans or thh TmxcBArii 1 fWiJi llhatrutmif 
On some Ksmajucabmc Changes produced in I boh and Stcsi 
tiih Action or Hydsogbn and Acids. UrW H Johnson, B. 
Thk Southport Aquasiuh. By C hauls 1 E 11 s Rancb 


Puizbh okkssej 
Books and Pamphlets Received 




NATURE 


401 


THURSDAY, MARCH 35, 1875 


LUBBOCK'S “ORIGIN or CIVILISATION 
The Origin of Civilisation, and the Primitive Condttton 
of Man Mmtal and Social Condition of Savages 
By Sir John Lubbock, But, M P, F R.S , &c Third 
Edition (London Longman*, Green, and Co.) 

HE third edition of Sir John Lubbock’s well known 
book has followed so close upon the second, that 
the author, busy man as he is, might have been excused 
had he given us a mere repnnt, but he has included in 
it additional matter which adds very considerably to its 
value Nearly every chapter has been enlarged, and a 
chapter on the Development of Relationships has been 
added, which appears to us to be at least as good and 
useful a bit of work as Sir John Lubbock has hitherto 
done. To show the changes which have been made at 
points throughout the book is out of our power, nor does 
this seem to be necessary, as the changes do not, wc think, 
in any case affect his previous conclusions otherwise than 
by adding to the evidence on which they rest The 
new chapter is what calls for notice, and to it this notice 
shall for the most part be confined The facts with which 
he deals m this chapter have been taken from the volu 
miaous work of the American author, Mr Morgan but 
Sir John Lubbock, putting aside Mr Morgan’s theorising, 
has submitted a view of them of his own. This, in the 
main, and so far as it goes, we think, he has made out 
The facts collected by Mr Morgan (though he had the 
assistance of the United States Government, the collcc 
tion must have cost him an infinity of trouble) show the 
existence, widespread, among the lower races of mankind, 
of systems of relationships strangely different from that 
which exists in Europe, transmitted without material 
change from the Aryan nations from whom we claim 
descent In these systems (to describe them, so far as 
can be done, by the incidents which are common to the 
greatest number of them) all the brothers of a family are 
each called father, and regarded as a father, by the 
children of the whole brotherhood , and all the sisters of a 
family are each called mother, and regarded as a mother, 
by the children of the whole sisterhood, while the chil 
dren of brothers regard each other, and also the children 
of sisters of their respective mothers, as brothers and 
sisters, and are acknowledged as children equally by their 
true father and his brothers and their true mother and 
her sisters. This holds good of all putative brothers and 
sisters, and accordingly a man regards the children of a 
male cousin through his father's brother or his mother's 
sister as his children, and is by them called father , he 
regards the grandchildren through a male of such a 
cousin as his grandchildren, and is by them called grand 
father Similarly a woman regards the children of a 
female cousin through her father’s brother or her mother's 
sister as her children, and is by them called mother, and 
the grandchildren through a female of such a cousin are 
her grandchildren, and call her grandmother All the 
brothers of a grandfather are grandfathers, and all the 
sisters of a grandmotherare grandmothers. In nearly all the 
cases in which this curious nomenclature—and it is much 
more than mere nomenclature, though, stftctly speaking, 
Vox. xi —No s8a 


it is not a description of relationships —is in use, a special 
term is applied to a mother's brother by her children, 
and a special term applied to children by their mother's 
brother These terms are inadequately represented 
by our words uncle and nephew, for they denote what 
the terms father and son do not in these cases usually 
involve—relationship being counted through females 
only—a recognised blood relationship, which carries to 
the uncle the right and duty of exercising on behalf of 
his nephew such care and supervision as in more advanced 
communities are exercised by a father, and gives the 
nephew, on the other hand, the right of succession to his 
uncles property In cases not quite so numerous a 
special term is applied also to a father's sister, who then 
in turn calls her brother s children by the term applied by 
the brother to her children, sbe is an aunt, and her 
brother’s son is her nephew In a still more limited 
number of systems the terms devised for real brother and 
sister and their children are applied to all putative brothers 
and sisters and their children. Where these special terms 
are all in use, brother’s and sister's children are m 
some cases considered brothers and sisters, and 
then the rules applicable to all putative brothers and 
sisters and their offspring being applied, the cousins 
are regarded as the fathers, mothers, or uncles, aunts 
of each othei s children, according as the relation 
ship arises through two male cousins, two female 
cousins, or a male and female cousin In more nume 
rous cases, the children of a brother and sister, or of a 
putative brother and sister, are distinguished by a special 
term, te, they are called cousins In a considerable 
number of these, however, a cousin s son is addressed as 
if he were the son of a brother or sister—that is, either as 
son or nephew, and, m nearly all, a cousin's son s son is, 
as if he were a brother’s son s son, termed a grandson. A 
very few of the systems of relationship, particulars of 
which have been collected by Mr Morgan, fall below the 
description given above in these a mother s brother is 
considered as a father, a father’s sister as a mother, and 
terms for cousinry are unknown. There are others, the 
number of which is considerable, which are of a higher 
kind, which are nearer, that is, by one or more steps to 
our own syitem of relationship—applying, eg, special 
terms as little father or stepfather to a father’s brother, 
special terms as little mother or stepmother to a mother’s 
sister, and special terms to the relationship of the children 
of two brothers or two sisters. All the systems which have 
been brought under notice however, in whatever respects 
they differ, agree in considering a grandfather’s brother 
to be a grandfather, a grandfather’s sister to be a grand 
mother, and, on the other hand, a grandson of a cousin 
—whether called cousin, step-brother, or brother—(0 be 
a grandson 

In these point* of agreement is found the expla¬ 
nation of the relation between the various systems. 
Sir John Lubbock's conclusion that these, in the 
higher systems, are relics of previous lower stages 
of development, which it has perhaps not been 
thought worth while to get nd of, appears to be irre¬ 
sistible. They suggest a time in the history of each 
system, be it now what it may, when all brothers were 
equally the fathers of each other’s children, when all 
cousins, even the children of brother and sister, were 
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equally brothers and sisters, and, therefore, a time when a 
mother's brother was a father, and a father’s sister was 
a mother The systems can be ranged m a senes which 
makes the truth of this view almost self evident In the 
rudest systems noticed by Mr Morgan the mother’s 
brother is a father, and the father’s sister is a mother, 
brother and sisters children are brothers and sisters, 
fathers or mothers of each other’s children, grandfathers 
or grandmothers of each others grandchildren Above 
these are the systems in which special terms have been 
devised for the peculiar relationship between children 
and their mother's brother, and (in most cases) for the 
father’s sister also—in which, as has been seen, the 
children of brother and sister are m some cases called 
brother and sister, but more commonly cousin, while the 
children of one of such cousins arc in many instances 
regarded by the other cousins as their children, and his 
grandchildren in every case are regarded by them as 
their grandchildren So far there is unmistakable evi 
dence of a progress made through dint of thinking over 
social facts. Extension of our survey to more advanced 
systems simply shows that in them a similar progress 
has been earned further Such terms as little father or 
stepfather applied to a father’s brother, for example, arc 
not hard to reconcile with the view that a father s brother 
was at a former stage regarded as a father, and when 
it is considered that a grandfather’s brother is in such 
cases a grandfather, no shadow of doubt on the subject can 
remain That there are some facts of which Sir John 
Lubbock cannot give the solution must be admitted, and 
these are not unimportant, but they in no way afTect the 
validity of his argument that there has been a develop¬ 
ment of relationships from a very rude germ, and that 
what may be called the modern system of relationships 
has been arrived at by a long and very gradual progress 
The explanation of them must be sought in a more 
careful examination of the marriage customs of the races 
m which they occur Moreover, there are not wanting 
eccentricities of terminology, the key to which cannot in 
all cases be had , but usually these arc obviously the result 
of the over ngid application of general rules following upon 
a false start The Crow Indians, for example, call their 
mother’s brother an elder brother, which is not so very 
wrong in itself, but they go on to call his son (as being 
the son of one called brother) by the name of son De¬ 
partures from the normal type ot this kind are, ot course, 
to be looked for wherever a system has been indepen 
dently developed by many bodies ot men 
It is among what Mr Morgan calls the Turanian, 
American Indian, and Malayan families of men that the 
systems of relationship above considered arc known to pre¬ 
vail The lowest forms are found in the Sandwich Islands 
and their neighbourhood, and among one or two of the 
American Indian tnbes, the middle systems among the 
Tamil races of India, the American Indians, the Fijians, 
and the Tongans , while the Karens and the Esquimaux 
supply the most advanced. One of Mr Morgan’s theories 
(for he has, or seems to have, two which it is no 
business of ours to reconcile with each other) is, that 
these system* are, to use the words of Sir John Lubbock, 
"arbitrary, artificial, and intentional ’ Mr Morgan 
holds that ethnological affinities can be traced by their 
aid, and accordingly he is disposed to believe in the 


common origin of the Tamil and Red skin races. The 
same reasoning would identify the Fijians and the 
Tongans with both these races, and with one another—if 
it would not also show that the Two-mountain Iroquois 
of North America are of the same descent as the Malayan 
races, and no relatives of their Red skin neighbours. This 
looks like a reduetto ad absurdum but it really is not 
necessary to consider the hypothesis that the systems ot 
relationship under notice are purely factitious—a wildly im¬ 
probable hypothesis—when a sufficient explanation of their 
relation to each other, which traces them all to a com- 
parati\ ely simple low form, is forthcoming Of the origin 
of this lowest known system of relationships Sir John 
Lubbock wisely offers no theory, content with suggesting 
that the right which a husband among the American 
Indians is said to possess, of marrying his wife’s sisters 
as they successively come to maturity, may explain why a 
woman s sisters arc considered the mothers of her children 
The so called “ communal marriage" clearly cannot be. 
the explanation Supposing that “ communal marriage ” 
could give rise to a system of relationships all the 
full grown men of a tribe must have been equally con 
sidcrcd fathers of all the children of the tribe. Hut the 
facts collected by Mr Morgan all point to a more 
limited amount of fatherhood than this, and to ac 
count, from the communal marriage point of view, for 
the Hawaiian limitation, is abou* as difficult as it is, from 
the European point of view, to understand the Hawaiian 
extension, of fatherhood 1 be influence of the custom ot 
counting kindred through females only on the develop¬ 
ment of systems of relationship has been indicated, 
it is by means of it that the departure from the sim 
plicity of the Hawaiian system was made. This Sir 
John Lubbock has clearly pointed out It is only fair 
to Mr Morgan to state that, notwithstanding his theory 
above referred to, he has not neglected to do the same 
After so much exposition a little criticism may be 
not out of season, and to begin with a phrase which 
has just been mentioned, “communal marriage,’’ we 
cannot help regretting that Sir John Lubbock, u his 
chnpter on Mamage, has made so much use of it, 
since beyond question it is imprecise and misleading 
Sir John exhibits a number of facts, all of which, 
with one doubtful exception, point to the entire absence 
among certain tnbes of the \ery germ of a marriage 
law, and to this he gives the name of communal mar 
riage If this were a mere matter of phraseology, it 
would lie hypercritical to say anything about it, but Sir 
John goes on to argue as if he had shown that, in a tnbe 
without any law of mamage, every man was the lawful 
husband of every woman—as if, in fact, there were a 
defined, though unusually free system of mamage right, 
while what the evidence goes to show is that such 
a thing never was even thought of The view just 
noticed has had no inconsiderable influence over his 
opinions about Mamage, and it seems, to say the 
least, unsafe to allow it any weight whatever Of 
tnbes which have bad no mamage law, all we really 
know is, that in the intercourse of the sexes nothing 
was deemed by them wrong, and this state of feelufg 
seems to involve the non-existence of any idea of 
marriage nght Without evidence, at any rate, we 
are unable to believe that this idea, aa poetalattd 
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by Sir John Lubbock, could have been generated in 
the circumstance*, and of evidence, to far as we know, 
there is not a trace. Sir John Lubbock’s theory of the 
origin of monandne marriage, exogamy, and the form of 
capture, also seems open to observation He ascribes 
monandric marriage to the appropriation, in tribes with 
out any marriage law, of captured women by indi 
vidual captors, supposing that a captured woman, as 
she did not belong to the tribe, would be readily left 
with the man who took her, that envy of the superior 
felicity attained by captors would lead to a frequency of 
capture, until, at length, the possession of a captured 
woman became the ambition and hope of every man of a 
tribe, and that, there being no other way than' capture 
of getting a wife of one’s own, the custom of exogamy was 
in fact established, becoming a defined tnbal law as 
capture, and therewith monandric marriage, became 
frequent, and thereafter surviving, as such customs do 
survive, when wives were got by purchase or exchange, 
with the capture symbolised. Among savages, however, 
women are no unconndered trifles , and the proposition 
that, when captured, they would be freely left to their 
captors is so far from being self evident that it might 
reasonably be deemed improbable, and certainly requires 
an amount of support which Sir J Lubbock has failed to 
give it But apart from this, it is, we are disposed to think, 
fatal to Sir J Lubbock s hypothesis, that it overlooks the 
fact that captures of women are usually made by parties, not 
by tingle persons, and that it is a conflict between partus 
which, as a rule, is symbolised m the form of capture. In as 
cribing to the prevalence of the capture of wives the curious 
custom which forbids a father m law and mother in law 
to speak to their son m law—indignation at the capture 
being presumed to be the foundation of this rule of non 
intercourse—Sir John, we venture to think, has certainly 
been hasty At the tune when the capture was real and 
the indignation of the father m law and mother in law 
real, their new relative would not have been much in the 
way of meeting them. He, with his wife, would have been 
m another tribe than theirs, and that a hostile tribe 
Moreover, the same custom prevents a woman from 
speaking to her father in law, and operates, if we mistake 
not, in other cases also, and these Sir John’s suggestion 
would not explain. 

Our criticism shall extend to only one point more, and 
that is, the explanation offered by Sir John Lubbock of the 
origin of Totem worship. We notice it the more readily 
because, in this edition, he puts it forward with some ap 
pearance of hesitation He thinks that the worship of 
animals may have arisen out of a practice of “ naming first 
individuals, and then their families,’’ after particular animals. 
u A family which was called after the bear would look on 
that animal first with Interest, then with respect, and at 
length with a sort of awe.’* But does not this sound as if Sir 
J Lubbock believed that the world began with the patri 
archal family system f With it the transmission of a 
name through an individual, first to a family and then to 
a tribe, would offer no difficulty It is necessary, however, 
to explain the worship of animals in tribes which acknow 
ledge kinship through females only , in tribes in which 
children take the tribal name, not of their father but of 
their mother, and m which the family, still in an extremely 
undeveloped state, was probably altogether unknown at 


the distant time when animal worship arose. In such tribes 
a man’s personal name dies with him. Though he has his 
“ medicine," it goes to no successor It is the women, who, 
by the way, are without the “ medicine, who transmit the 
totem That names given to individuals, especially if the 
individuals were men, should diffuse themselves through 
tribes of this kind, and this in the case of an endless 
number of such tribes, appears altogether impossible 
This, however, after all, only means that we cannot see 
how the thing can have happened and, on the other 
hand, if Sir John Lubbock should find that m histheoris 
ing he has overlooked some of the most perplexing of the 
facts to be accounted for, he need not greatly gneve. 
He is entitled to reflect that, allowing for all shortcom 
ings his book has a sterling value andlias done a most 
useful work. 


KINA HAN'S “ VALLEYS, FISSURES , FRAC 
TURES, AND FAULTS• 

Valleys, and their Relation to Fissures Fractures, and 
Faults By G H Kmahan, MR.M, F R.G S I 
(London Trtibncr and Co) 

HE NEVER anew explanation of natural phetto 
mena is offered to the public its advocates, 
assuming that due importance will be still assigned to the 
forces to which formerly all had been attributed, frequently 
seem to ignore them altogether, and therefore other 
inquirers are generally found who take up the defence of 
the old view, though they often admit practically as much 
a* is required by the new theory Mr Kinahan thinks that 
sub-afinalists, m explaining the present configuration of 
the country, have been in the habit of attaching too great 
importance to surface wear and tear, and of ignoring the 
effect of fractures produced by earth movements 
Any contribution of facts well observed and clearly 
recorded and reasoned upon, is of value whether or not 
we accept the dedu tions of the author We are however, 
unable to satisfy ourselves from the perusal of the work 
before us that the facts would have appeared to us as they 
appeared to the author—the references to localities where 
the evidence for faults and other phenomena may be seen 
arc too vague, and the inferences seem very doubtfuL 
There are few who would not be prepared to agree 
with the statement that the present valleys are not 
solely due to rain and rivers but rather to that action 
combined with glacial and marine denudation, and that 
all were generally led by the breaks and faults In the 
rocks ’ (p 181), if it means that we must not refer all 
valleys to ram and rivers exclusively, that denudation of 
any kind is apt to be directed by the greater or less 
resisting power of the material to be denuded, and that 
fractured work is more easily acted upon and denuded 
than solid work. 

What we really have to do is to inquire in each special 
case which of the various agents have had most to do with 
the formation of the particular valley, lake, or other earth 
feature before us, and therefore, in discusring the relation 
between faults and valleys, we require something more 
definite than a reference to places, where, as the author 
says (p. 109), “ some of what are here considered faults 
might possibly only be Silurian cliffs, at the base 
of which the Old Red Sandstone and limestones were 
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deposited, as the rocks stnke with the line of faultor a 
map, in which many of the faults upon which the form of a 
lake is said to depend are drawn altogether below the 
waters of the lake, and the direct evidence of their direc¬ 
tion or even existence is not given in the text (p. 123. 
and pi 1L p 15) Again, anyone who wished to see to 
himself whether it was possible that “ streams have run 
over polished, scratched, and etched surfaces of rock for 
ages without having been able to obliterate the tee- 
marks " (p 87), could hardly be sure of finding the places 
referred to by the author from the vague description that 
they were “ among the ice dressed hills of Galway, Kerry, 
and Cork " (16 ) 

We cannot see what right our author has to assume 
because the “ outlines—river valleys, lake-basins, and 
bays—occur in systems, the general bearing of which may 
be indicated by lines,” that “if such systems are not 
caused by breaks in the subjacent rocks, they must be due 
to chance” (p 99j, when we know that other authors 
have appealed to this very same fact in support of the 
theory that the leading features of the country referred to 
are due to a body of ice moving from the N E. 

It docs not seem unreasonable to suppose that valleys 
which appear to have been shifted (p 175) may have 
been formed along lines of fracture or of softer rock which 
had been previously shifted, or were for any reason not 
opposite to one another 

That an unfinished plain of marine denudation should 
have an irregular margin (p. 177) does not prevent our 
believing that the sea can m time cut back most of the 
hard promontories as well as the softer rock, or arrest at 
a uniform level the sub-aifnal action which is reducing 
both hard and soft That a nver should deposit sedi¬ 
ment on a slope at any part of its course, even out into the 
estuary (p. 187), seems to present fewer difficulties than 
the supposition that the rock ddbns resulting from the 
denudation of Loch Lomond was carried out through a 
hole in the bottom of the lake (p 315) 

Although, however, such statements lead us to distrust 
somewhat the author’s judgment, we must allow that 
the work contains much that is useful and suggestive, 
and should be read by all who are engaged m the study of 
earth sculpture. 


OUR BOOK SHELF 

The Cone and its Sections treated Geometrically By 
S A. Renshaw Pp 148 (London Hamilton, Adams, 
and Co., 1875) 

“ What bo intricate and pleasing withal, as to peruse and 
practise Apollonius's Contes?” The author of the pre¬ 
sent work has evidently the same admiration for this Old 
World writer that Burton had. He remarks of him that 
his work has apparently maintained Us superiority over 
every subsequent treatise on the subject Like Apollonius 
m one respect, Mr Renshaw derives the sections from the 
Scalene Cone, and rebuts the possible charge of “consider¬ 
able prolixity” by affirming his belief that " the reader 
will be well repaid for the time and patience expended in 
the investigation.” Upon this point opinions will most 
likely differ The subject, though of considerable interest 
to all mind* of a geometrical cast, is yet only a tubordi- I 
nate one, and we question if many can find time in these 
days of “ high pressure ” to the extra time and patience 
d em a n ded. However, the student need not so occupy 


his tune, to our author has also denvedlthe principal 
well-known properties from the right cone independently. 
Further, he establishes a proposition by means of which 
the scalene-cone properties may be derived from the 
right cone. 

We have, in former numbers of Nature, given in our 
adhesion to the principle of deriving the properties of 
these curves from the cone, and so are glad to see that 
the latest work on the subject is grounded on tbis prin¬ 
ciple Robertson (1802), following Hamilton (1758), takes 
as his fundamental proposition the following —If there 
be four lines in the plane of a conic which are parallel, 
two and two, then the ratio of the rectangles under the 
segments from one point of section to the rectangles under 
the segments from the other point of section is constant 
Mr Renshaw builds upon tne proposition that in the 
ellipse and the hyperbola the tangent at any point on the 
curve makes equal angles with the focal distances of the 
point (with modification for the special case of the para¬ 
bola). These and the other primary properties are, as 
we have said, proved from the cone, and this “it is 
believed to a greater extent than m any previous treatise.” 
A great portion of the work, however, is taken up with 
the treatment of the curves in piano , and here a funda¬ 
mental proposition is that of the generating circle. The 
properties are neatly derived by this means. We should 
mention that the generating circle (which in a particular 
case become* the auxiliary circle of modern treatises) is 
said to have been first employed in Walker’s work on 
Conics (1794), and is thus defined If we have a focus 
and corresponding directrix of a conic, and in the same 
plane take any point and from it let fall a perpendicular 
on the directrix, then the circle required is that described 
from the above point as centre with a radius equal e times 
the above perpendicular (e being the eccentricity of the 
curve) We have been thus explicit, as this circle appears 
to have dropped out of recent text books We must refer 
for application to the work under review The subject is 
ably treated, and the book copiously illustrated by well 
drawn figures (m most cases), these latter, however, have 
been sadly marred in the engraving Indeed, it is matter 
of regret that the paper, the ink, and the engraving are 
of an inferior character The work was printed at 
Nottingham. 

A IVhaltng Cruise to Baffin's Bay and the Gulf of 

Boothia. By A. H Markham, FRGS, Commander 

R.N With an Introduction by Rear Admiral Osborn, 

C B, F R.S Second Edition (London Sampson 

Low and Co, 1875) 

Commander Markham has done well to issue a cheap 
edition of his attractive narrative at the present time. 
The author, in the summer of 1873, went out to Baffin’s 
Bay in the whaler Arctic, with the deliberate intention ot 
acquiring experience m ice-navigation, consequently from 
his book a reader is likely to obtain a better idea of the 
real nature of the dangers attendant on pushing through 
the frosen ocean, than from a book whose chief aim is to 
narrate discoveries. Commander Markham, it is evident 
from the work before us, took such excellent advantage of 
the opportunities afforded him while cruising about in the 
Arctic seeking for whales, and finding them plentifully, 
that his knowledge of the “ ways ” of the ice must be of 
great advantage to the expedition of which he is second 
in command. 

To those who wish to have a full and accurate idea of 
how the whale-fishing la prosecuted at the present day, 
we recommend this delightful narrative, which we should 
think is likely to become an established favourite with 
boys There is a wonderful amount of information 
packed into the small volume concerning the regions 
visited, the nature of the ice and icebergs, currents, 
coasts, natives, buna, flora. See. He visited some of the 
spots rendered classical by former explorers, and actually 
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corrected the delineation of pert of the coast-line in Prince 
Regent’s Inlet. Altogether the book is full of initruc- 
tkm and healthy entertainment; the map and illustra¬ 
tions add to its value in both respects. 


LETTERS TO THE EDITOR 
\TAt Editor don not kaliAtmtdf responsiblefor opinions txprttstd 
by Ass correspondents. AeuAtr can At undertake to return, 
or to comsfond «itA the nn/irt of, rejected manuscripts. 
A0 notice it taken oj anonym out ccmmnmcaticnt .] 


Antares 

In reference to the apparent change in the angle of the com- 
panion to a Scorpu os shown by the recent measures of Mr 
Wilson (Nature, vol xi p 174), an arrangement of the follow¬ 
ing, which, 10 far as I am aware, are all the measures that have 
been mode of this beautiful pair since its discovery by Mitchcl in 
1845, may prove interesting From a comparison of these 
earlier resulta it Is evident that no sensible variation has taken 
place , and it is probable that in the last, either a alight error has 
been made in reading the position circle, or the observation was 
taken under too unfavourable conditions to admit of a high 
degree of accuracy The details of these measures wilt be found 
in the several publications mentioned below.* 


3. The rapidity of their progress vanes Indefinitely, and could 
not be deduced, face Mr. Draper, from the velocity of the 
currents experienced in them, even if the latter were not variable 
also. 

4. Many of our most destructive European storms occur when 
pressures over the Eastern State* are tolerably high and steady, 
and appear to be developed on the Atlantic near the eastern 
limits of the area of high pressure In such instances attention 
to the telegrams would m all probability mislead (at least until 
the relations of areas of high premares to those of low pressures 
be better understood), and thus lead to unfortunate conse- 

q For these reasons I believe that the ntillty of a system ot 
weather telegrams from North America to Europe would be by 
no means commensurate with the serious expense involved in it. 

The connection between the weather periods on this and on 
the other side of the Atlantic is one oi the problems which the 
progress of research is steadily, though slowly, attacking But 
such research can be carried on without embarking on a system of 
weatheT telegraphy which is nnlikely to lie practically beneficial, 
and the failure of which might rather tend to bring this branch 
of the science into disrepute. W Clement I ey 

Athby Pares, Lutterworth, March 12 


Meteorological Observations in the Pacific 
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n with his last measures, •*)», “there _ 
...y little, if any, ground lor supposing change has occurred in 
this splendid but difficult object The difficulty of seeing the 
small star 111 this latitude, *9 in the case of Sirius and its com¬ 
panion, antes not from its closeness or faintness, but from atmo- 
tphenc causes due to Us southern declination Mitchel called 
the small ttar II 12 magnitude, lut Dawes, Secchi, and others 
rate it at about 8m , which is more nearly what it appears to be 
at the present time With a very steady air I have aeveral times 
seen it perfectly with a 6 inch Clark refractor contracted to 3J 
Inch, and on one or two occasions with 34 inch. 

Chicago, March 2 S W. Burnham 


Storm Warnings from the United State* 

Allusion has recently been made in Nature to a proposal 
for the transmission of weather telegrams from the United Stales 
to Europe, as likely to afford valuable data for forecasting the 
weather on our coasts. Some misconception appears to me to 
attach to this subject 

Having woikcd for a considerable time at the comparison of 
United States with Luropean weather chart* and reports, I would 
express my opinion that the project referred to would be unde¬ 
sirable, on the following grounds — 

1. Only a small proportion of the storms experienced on the 
American side or the Atlantic can subsequently be distinctly 
traced in Europe at all 

2. Of those thus traceable, the majority are felt severely only 
in the extreme north of Europe, and are not (productive of 
serious results on the coasts of Great Britain, France, or Den¬ 
mark. 


* 1 Sidereal Masmjnr, Sept 1846. 
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In the leader on “ Meteorology—Present and Future ” which 
appeared in NATURE, vol x p 99, it is said “In order to 
complete the preliminary meteorological survey of the parth’B 
atmosphere and surface it Is indispensable that measures be 
taken to obtain observations from the lesa frequented regions of 
the ocean, from Arctic and Antarctic regions, large jrortions of 
British America, South America, Africa, and Polynesia.” It is 
sbu very correctly observed that “In working out the great 
question of local climates it is absolutely indispensable that uni¬ 
formity as regards instruments and methods of observation be 
secured at the dlflerent stations.” 

The meteorology of the Pacific has often occupied my atten¬ 
tion, and I have regretted that no systematic effort was made to 
secure regular observations upon some uniform plan throughout 
the islands occupied by missionaries. The principal islands in 
Eastern, Cetftral, and Weitem Polynesia (os far as the New 
Hebndei) have gentlemen residing on them, many of whom 
would (I have good reason to believe) be willing to render assist¬ 
ance in this work Indeed, many of them are accustomed, 
already, to make more or less meteorological observations, so far 
as the reading of the barometer and thermometer goea But 
these observations, if collected, would at present be compara¬ 
tively useless, owing to the want of “uniformity as regards 
instruments and methods of observation." 

Should measures be taken to secure such obeerval ions as those 
suggested in the article above mentioned, and should means he 
found for supplying (say lending, under certain conditions) instru¬ 
ments to those who are willing to become observers, I believe 
the co-operation of missionaries in most, if not all, of the follow¬ 
ing islands may lie secured, via, Society Islands, Ilervey or 
Look's Islands, Niue or Savage Island, Friendly or Tongan 
Islands, Samoa or Navigators" Islands, Fiji Islands, Loyalty 
Islands, the New Ilebrido, and the south cast peninsula of New 
Guinea. 

I shall be barmy to do what I can to bring about such a 
result I am willing to correspond with any gentleman repre¬ 
senting the 11 Central Department," or with the secretory of any 
society which may undertake the work, with regard to details. 
Upolu, Samoa, Nov. 16, 1874 S J. Warms 


Struck by Lightning 

The following la offered you for publication in the hope that 
the facts were observed accurately enough to be of value, and in 
the belief that reliable accounts of similar experiences are rare 
The bouse, In which with my family I have spent the winter, 
stands in the centre of Torbay and close to the sea. In the 
garden, which gives access to the shore, is a flagstaff (once 
belonging to the Coast Guard) 50 feet high, with a metal vane 
at the top, and haring the mast steadied at about at feet from 
the ground in the usual way with iron wire guys. About a foot 
above ground each wire rope terminates in a finch chain which 
is anchored a few feet in the soil. These c h ai ns are much 
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corroded, their original diameter being reduced here and there 
to i inch. 

bebraary 35th wu a rainy day during the forenoon, with 
heavy wind from the south eait, but in the afternoon the iky 
cleared There had been no ngn of thunder alt day At 5 
v m my wife, my son, and myaelf were atanding under the 
flagstaff and within 10 feet of a mooring chain, watching the hay, 
when the vane was suddenly struck % lightning which broke 
the mast short off in two places, tearing and splitting the wood 
between the vnne and tho iron guy ropes. Through these the 
discharge then passed to the ground, but three out of the four 
mooring chains were broken Not only one, but many links 
in each of these chains were snapped, lmth above and below 
ground, and severs] of the links were broken in two place* 
at once. The fractures were crystalline and showed no sign* of 
heat On the garden path, and within a yard of myself, stood an 
iron roller, towards which the discharge ploughed two shallow 
furrows in the gravel, one of these is 8 feet long and terminates 
in a splash of gravel upon the roller 

The broken mast and vane fell to the ground close to us. The 
former was blackened from end In end around half its circutnfer 
cnee, and the edges of the discoloration form ragged splashes 
The brass tube forming the vsne was ripped open, and all solder 
about the vane melted Below the point where the wire ropes 
were attached to it the mast wai uninjured Shivered frag 
ments of the staff were found on the ground as far as 150 
feet to windward Heavy hail followed the flash, llie win I 
falling instantly to a dead calm , a second bnt distant flash was 
seen twenty minutes later after which there was no more 
lightning. 1 he discharge startled the whole village of I mgnton , 
the coast guard oflicer compares the explosion to that of a 300 
pounder gun, and at Torquay, 34 miles distant, a scientific friend 
speaks ofboth flash and crash as most terrific. 

I must now attempt to describe the effects on ourselves and the 
impressions on our senses, though I am conscious of difficulty in 
avoiding sul jective matter here Of the three, my wife only was 
“ struck,’ and fell to the ground, my son and myself remaining 
erect, and all three retaining consciousness bor more than 
half an hour my wife lost the use of her lower limb* and left 
band, both of which became rigid From the feet to the knees 
she was splashed with rose-coloured tree like marks, branching 
upwards, while a large tree like mark, with six principal branches 
diverging from a common centre, thirteen inches an its largest 
diameter, and bright rose red, covered the body None of us 
ore certain of having seen the (lash, and my wife is sure she saw 
nothing As to the noise, my wife heard a “ bellowing sound 
and a “squish," recalling fireworks, my son also heard a 
“ bellow, while I seemed conscious of a sharp explosion My 
wife describes her feeling as that of "dying away gently into 
rarkness,’ and being roused by a tremendous blow on the body, 
where the chief mark was afterwards found My son and myself 
were conscious of a sudden and terrific general disturbance, and 
he affirm* that he received a severe snd distinctly electrical 
shock in both legs. My left arm, shoulder, and throat especially 
suffered violent disturbance, hut 1 did not think it was electrical 
Aa I turned to help my wile, who was on the ground, I shouted, 
as I thought, that I was unhurt, and hoped they were also, but 
it seems I only uttered inarticulate sounds, and my son in his 
first attempt to answer, did the sine. This, however, was only 
momentary , in an instant we both spoke plainly 

Neither of us referred the occurrence immediately to it* 
true cause, but the idea of being fired at was present to all 
our minds, my wife indeed remained of opinion that she was 
shot through the body, until she heard me speak of lightning 
An infinitesimal lapse ol tune enabled my son and myself to 
recognise lightning, but I cannot say whether I did so before or 
after my first glimpse of the wreck on the gronnd Neither of 
us heard or saw tt e mast fall, though it descended fifty feet, nnd 
fell on hard gravel close to us My son and myself bo_h experi¬ 
enced a momentary feeling of intense anger against some " person 
or persons unknown, ’ further showing that we pnmtnly referred 
the shock to some conscious agency I ought perhaps to add, 
that neither of us felt any sensation of fear at the time , but we 
were all very nervous for several days after 

I have endeavoured to keep to fact throughout, but T venture 
to add a remark made by my wife as we raised her fr m the 
ground 1 “ I (eel quite sure that death from lightning must lie 
absolutely painless," and^I offer Uaian unconscious corrobora¬ 
tion of views on this subject which our experience seems to 
strengthen, 


Though nu electrician, I conclude from the splaeh of gravel on 
the garden roller that the discharge waa from cloud to earth, sad 
the oxidised mooring-chains being inadequate to cany it all to 
ground, my wife formed a conductor for one of many sprays flying 
in all directions from the broken link*. 

Paignton, March 10 D Pidciow 


Mr G Darwin’s Paper on Couain Marriages 
Tint report m the 7fmes of my paper on Cousin Marriages, 
read before the Statistical Society on Tuesday, the l6lh fnst, 
contains on important error It is there made to appear that out 
of 8,170 lnnatici and idiots in England and Wales, 4,308 were 
offspring of first cousins. 1 his should have run —Answers with 
respect to the parentage of 4,308 ont of the 8,170 patfenta were 
obtained , 142 to 149 of these were stated to be offapnng of first 
cousms, that is to say, nearly 34 per cent Similarly, out of 514 
patients in Scotland, 5' per cent were found to be offspring of 
first cousin*. 

I had hoped that the monstrous nature of the mistake would 
have shown it to be a misreport, but although the CTror waa 
pointed ont m the next day’s Tunes, I have already bad my 
attention drawn to it several times, and you would therefore be 
conferring a great favour on me by giving further publicity to the 
correction in your columns. Giorgr PARWW 

Down, March 21 


Mounting Acan for the Microscope 
I havf much pleasure in detailing, for the benefit of your 
correspondent Mr R C Fisher, a method I practised exten¬ 
sively some years since, and with the best possible results, in 
preparing Acan for the cabinet The section then occupying 
my attention was the group of the Hyiiratkiuda, or “ Water 
Mites, and to illustrate which I possess some hundred slides 
representing twenty or thirty species in various condition* of 
development In first attempting to preserve these as permanent 
objects for the microscope I encountered difficulties similar to 
those of Mr Fisher , the little animals being hard to kill, and 
their limbi in death doubling beneath to the great detriment of 
their personal appearance. Aa an experiment, I tried Immersing 
them in boiling water, and was rewarded by finding this treat¬ 
ment to achieve everything that could be desired, death being 
instantaneous, and with ihr limb* rigidly extended in perfect 
symmetry This method proved equally efficacious with various 
esrth mites, such os Tromhdium A watch gloss, splnt lamp, 
snd camel s hair hrush is all the apparatus necessary The occu- 
psfion of other and largrr “fish to fry" has unfortunately pre 
vented my prosecuting the study of this most interesting group 
of the Arachnids so far as I first proposed 
Manchester Aquarium W Savillk Kent 

The “ Wolf " fn the Violoncello 
Can any of yi ur readers explain the reason of the unpleasant 
jarring noise which is sometimes found in certain notes of the 
violoncello, termed by musicians the wolf t 
In an instrument u my possession the reel/ exists on one note 

only, vis , the F of the bast clef j This is not due 

to a defect in the string as the same note stopped on the G 
string still produces the t vdj 

It seems, therefore, that from some defect in the Instrument 
itself, it Is unable to vibrate in conjunction with a string having a 
certain rate of vibration, though it will take up the vibrations of 
every other but tills particular note. Herhxkt F Frver 


Coloured Shadow* 

Six Grove’s cells were connected with one of Ladd’s large 
Induction colls, and the secondary current, condensed by two 
1 > rye Leyden jars, was sem, in the usual way, between two pain 
of metallic electrodes, in order to exsmlne their spark spectra 

1 wo of the electrodes were of platinum 1 iheie may be called 
pair A 

Of the other pair, B, one electrode was of platinum, and the 
other of the metal to be examined. 

Place a piece of white paper equidistant from, and oa one (Me 
of, th* two sparks. Hold the finger so that a shadow of it may 
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bs cut by etch spark. The two shadows will l>c seen to be 
most beautifully tinted with different delicate colours, varying 
according to the metal inserted in B. 

It trill be seen that the shadow thrown hy A Is lighted by B, 
and is seen on a ground jointly illuminated by A and B , whilst 
B’s shadow, lighted by A, is seen on the some common coloured 
ground as before 

Without these considerations, it might hive been supposed 
that the shadow thrown by B, and lighted by the unchanging 
spark A, would itself have remained unaltered. I saw it of the 
colours, pink, light pink dim piak, light green, nearly white, 
and yellow green, corresponding to the introduction into B of 
Bi, Ag, Sn, In, Al, and Mg respectively 
I was Indebted for the spparatns to Prof Liveing in whose 
laboratory last November, at Cambridge, I made these observa 
dpns. C T L. WHirim-i 

Nottingham, March 16 


OUR ASTRONOMICAL COLUMN 

Anthelm’s Star of 1670 (11 Vulpecumj) -In the 
catalogue of stars observed at the Royal Observatory, 
Greenwich, in the year 1872, in the volume lately circu 
lated, will be found the position of the small star near the 
place of Anthelm’s star of 1670, which was for some time 
of the third magnitude It is No 816 in the above 
named catalogue, and for 18750 Us R A. is 19b 42m 
32S78, and N P D 62° 59' 15' 4. This is only about one 
minute of arc from the place given by Picard’s observa 
tlons published in Lemonmer’s “ Histoire Cdlcste,' and 
there is an uncertainty in the R A. deduced from those 
observations amounting to one or two seconds of time 
The star deserves attention, and the more so as there has 
been a suspicion of sensible variation about an average 
minimum for some years past It may be advantageously 
compared with a star of pretty nearly the same magni 
tude following 13*5 in R.A., and 4'9 to the north, and 
also with one which follows 33s 5, about o 7 to the north 
Occasional slight variations are perceptible in Nova 
(Ophiuchi), 1848, usually of 12 13 magnitude, and, accord 
mg to Schonfeld s observations in Nova (Corona.), 1866, 
also, as wc have lately stated, in the star close upon the 
position of Nova (Casnopea.), 1572 We follow the 
example of the Manheim astronomer in applying the 
term Nova to these objects, though it would probably be 
more correct in each case to consider them as belonging to 
a class of irregular variables of great extremes of bright 
ness. Mr Tebbutt, of Windsor, NSW, was satisfied 
from his own observations that 4 ArgCis had been “ alter 
nately above and below a mean magnitude ’ for several 
years previous to 1870 

Meteor shower of Octoder a d 855 —This showe r 
of meteors does not fall in with the thirty three year 
period indicated by Prof H A. Newton , but from the 
description in “ Annales Fuldenses,” it was evidently one 
of similar character, and indicated a great accumulation 
of meteors in a part of their orbit far distant from the 
mass encountered by the earth in 1799, 1833, and 1866 
We read “ Mensc vero Octobns xvj Kal Novemb (j e 
October 17, O is), per totam noctem igmculi, mstar spi 
culorum, occidentem versus per aerem densissime fcrc- 
bantur * It was from a comparison of this date with that 
of the great display in 1366, witnessed in Bohemia and in 
Portugal, that Boguslawski suspected an advance in the 
nodes of the meteor-orbit at a time when its real form 
hRdnot been detected Quetelet, in hit “Nouveau Caw 
logue des Pnncipales Apparitions des Etoiles Filantes,” 
refers to an Arabic account of the same shower (855), and 
on the same date, Oct. 17, in the following year, he men 
tions the occurrence “ des feux semblables fi des pomtes 
parcourent le ciel pendant toute la nuit,” on the authority 
of a chronicler whose history is found in Bouquet’s Col¬ 
lection . suspecting, however, its identity with the shower 
recorded by the Fulda annalist We know that there are 
recent caws of considerable numbers of meteors on or 


about November 12, which are also divergent from the 
thirty three year penod for maximum, as on Nov. 12, 
1820 and 1822 , but the shower of October 17, 855, 
appears a remarkable instance The dense stream 
to a ards the west brings to recollection the grand display 
of November 1866 

Comet 1840, III-This comet, discovered by Dr 
Galle, at Berlin, on March 6, and observed at Pulkova 
till the 27th of the same month, affords a curious instance 
where one of these bodies, after apparently encountering 
the powerful influence of the planet Jupiter, has presented 
itself in these parts of space moving in an orbit which is 
undistinguishable from a parabola. Definitive elements 
have been lately calculated by Kowalciyk and Doberck, 
and if we trace the path backward thereby, to the 
beginning of 1839, we find the distance between the 
comet and planet about January 20 would be less than a 
third of our mean distance from the sun It is true the 
interval over which the observations extend is only three 
weeks, but the residual errors of the parabola are so very 
small, that it is evident no very sensible ellipticity was 
produced by the near approach to Jupiter, as would appear 
to have been the case with many other comets There is 
a suspicion that something similar took place with the 
third comet of 1759, which passed so near the earth in 
January 1760, but the elements of that body may perhaps 
admit of better determination Lacaille's orbit shows a 
pretty close approach to Jupiter on the comet’s journ-y 
towards the sun, a circumstance first referred to by Pin„r <5 


THE liIKDS Or BORM 0 * 

T HE fifth volume of the annals of the “Museo Civico” 
of Gmoa (for the establishment of which science is 
indebted to the liberality and exertions of the Marchesc 
Giacomo Dona) is devoted to an elaborate memoir on 
the birds of Borneo, prepared by the well known ornitho¬ 
logist, Tommaso Salvodori, of the Museum of Turin 
The work is based upon the rich collections made by 
Doria and his companion, Dr Beccan, dunng a scientific 
expedition to Borneo in 1865 and the following years 
Whilst the latter naturalist devoted himself principally to 
plants, and obtained an enormous senes of them which 
has enriched many of the herbana of Europe, the former 
occupied himself in general zoological collections Among 
the results of his activtty were upwards of eight hundred 
specimens of birds, obtained chiefly near Kutchin, the 
capital of Sarawak, which was the head quarters of the 
travellers. Dr Salvadon having had this fine collection 
placed in his hands for examination, thought the oppor 
tunity was favourable for attempting a complete account 
of the birds hitherto known to have been obtained tn 
Borneo, on which, up to the present time, there has been 
no authority In the present memoir we have the results 
of his labours, forming altogether a volume of 430 pages. 

Considering the large extent of the island of Borneo, 
the published works of naturalists upon its fauna are few, 
and a large portion of its varied surface remains still un¬ 
explored. As regards its ornithology, we arc indebted to 
the naturalists formerly employed by the Dutch National 
Museum at I-eyden for the greater part of our knowledge 
Schwaner, Diard, Salomon Muller, and others, made rich 
collections in the territories of Pontianak and Banjermas- 
sing, fifty years ago, and supplied many of the types 
figured by Temminck in his “Planches Colonies " Our 
Mr Wallace was the first ornithological explorer of Sara 
wak, but never published any complete account of his 
collections made there Another English naturalist 
James Mottley, also made several collections in the island 
of 1 -ahnan and in Banjermassing These were partly 
described In 1855, m a work commenced by Mr Mottley 

• " Catalogs tinematloo da*U oecatli di Boraao,'iH Toomaao Salrwlorl 
cos aoiaadoaaarTaaioai 41ODorU ad D Boceari Intotao alia apads da 
aaai Mecatta ad Raffauo di Sarawak. 
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in conjunction with Mr Dillwyn. Bat Mr Mottley** 
an timely death in the Malay insurrection of i860 pat a 
stop to the publication, though his Baniermassing collec¬ 
tion was subsequently catalogued by Mr Sclater m the 
Zoological Society’s “ ProceedIngs. ,, 

From these and various other authorities, of which a 
complete account is given in the introduction to the work, 
and from the study of Dorla’s numerous senes, Dr Salva 
don has compiled his list of 392 species of Bornean birds. 
Their synonymy is very fully stated, and the localities are 
completely given, whilst descriptions and remarks of 
vanous characters are added when necessary Of the 
39a species of Bornean birds, fifty eight, Dr Salvadon 
tells us, are peculiar to the island, whilst the remainder 
are found also in Malacca and Sumatra, or have a still 
wider distribution With these last named countnes it 
is, as already pointed out by Lord Walden,* that Borneo 
has a most intimate relation, upwards of 250 species 
being common to these three localities These and many 
other facts relating to the ornithology of Borneo arc well 
put together by our author in this excellent memoir, on 
which it is obvious great labour has been bestowed The 
volume is rendered still more complete by an outline 
map of Borneo and the adjacent islands, and by several 
coloured plates of the rarer species of birds, amongst 
which the extraordinary shrike-like form called Pttyruisis 
gymnoctphala forms a conspicuous object Dr Salva 
don s work is thus an indispensable addition to a natu 
ralist’s library 


PHENOLOGICAL PHENOMENA f 

U NDER the title given below a pamphlet lias just been 
issued containing instructions for the correct obser¬ 
vation of the first appearance of insects, birds, and plants 
in flower in any locality We recommend it to the atten 
tion of all who have opportunities of making such obser 
vat ions, and there are thousands who have If a host of 
observers could be enlisted in this work, and if they 


contributions to our knowledge of natural history 

A list is given of ninety seven plants, insects, and birds 
to be observed, with a set of general rules, approximate 
phenological dates, and special remarks and suggestions 
in connection with the vanous division* Those m botany 
are drawn up by the Rev T A Preston, F M S in ento¬ 
mology, by Mr R McLachlan, F L.S , and in ornithology, 
by Prof A Newton, F R.S Each of them presents a 
senes of notes on vanous individual plants and animals, 
and Prof Newton has some general remarks in his own 
department, from which we make the following ex¬ 
tracts — 

“ It constantly happens, especially among the earlier 
birds of passage in spnng, that they will for some days 
haunt one particular spot before appearing in others or 
generally throughout the distnet 1 myself knew a par 
ticular reach of a river which was yearly frequented by 
the Sand Martin for nearly a week or ten days before 
examples of that species were to be seen elsewhere in the 
vicinity I also knew a parish m which the Chtffchaff 
always bred, but not for a month or six weeks after it had 
arrived in many of the neighbouring parishes was its 
note to be beard within the limits of that particular 
parish. I could easily dte other cases of like nature, but 
many if not most observers of birds from their own 
experience wfll bear me out in this It follows, therefore, 
that to render the proposed observations trustworthy, an 
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observer of any fact connected with birds should set 
down the exact locality at which it occurred, even if it bo 
but a few miles’ distance from his own station, and if 
possible again record the fact when it recurs there, or 
vice versA. Otherwise there will naturally be a risk of 
considerable error, but an attentive observer will probably 
soon come to find out the localities in his neighbourhood 
which are first visited by any particular kind of bird, and 
after a few years’ experience the double observation will 
very likely prove unnecessary " 

After giving some notes on a number of individual 
birds, Prof Newton goes on — 

“ Nearly all the observations above suggested can be 
made or collected by most residents in the country gene¬ 
rally, and even by some who live in towns, but such 
observers as dwell at or near the seaside—and especially 
not far from the stations chosen by vanous sea-fowls for 
their breeding quarters—are recommended to keep watch 
for their arrival and departure It has been frequently 
asserted that many of these birds, as the Guillemot, 
Puffin, Razorbill, and certain Gulls, resort to and quit 
their stations punctually on a particular day, regardless 
of the state of the weather, and if such statements are 
correct, the facts which render the birds independent of 
meteorological conditions seem to deserve attention In 
some cases the assisnnee of lighthouse-keepers, if sought, 
would probably conduce to the success of the inquiry, as 
they almost alwajs take an interest in the doings of their 
feathered neighbours. Lighthouse keepers, it is believed, 
could also furnish valuable information as to the extra¬ 
ordinary flocks of migrant birds which occur by night at 
uncertain intervals These flocks consist of a very hete¬ 
rogeneous assemblage, and it is seldom that the particular 
kinds can be identified except by the victims that may be 
found next morning lying dead beneath the glsistes 
against which they have dashed themselves. Similar 
flocks are occasionally observed inland, and chiefly over 
or near large towns, whither it may be supposed they 
have been attracted by the glare of the street lamps In 
these latter cases it is seldom that examples are procured 
to show of what species the flock was composed, but the 
mere fact of its occurrence is always worthy of record, 
with the precise hour at which the birds were heard, in a 
weather report The cries, whistling, and screams of the 
birds, sometimes even the sound of their wings, are often 
enough to attract the attention of the moat unobservant, 
apd, as far as I know, these miscellaneous flocks only 
occur on perfectly still pitch-dark nights, with a compa¬ 
ratively high temperature and a falling barometer—cir¬ 
cumstances that point to an atmospheric cause of the 
wonderful concourse 

“ A connection between the habits of birds and meteo¬ 
rological conditions is popularly believed to exist in the 
case of the Green Woodpecker, the frequent cry of 
which u said to presage 1am , but I have faded to find 
that this is. so The Redbreast, on the other hand, when 
singing from an elevated perch at evening, is said to be 
an unfailing prophet of a fine day on the morrow, while if 
its parting song be uttered from a lower station bad 
weather is supposed to follow As far as my own expe¬ 
rience goes, the only connection between changes of 
weather and the habits of birds (omitting of course hard 
frost and deep snow, the effects of which are obvious) is, 
that many birds seem to be more alert, or ‘ wilder/ as 
the sportsmen say, for a day or two before a heavy down¬ 
fall , I have observed this with partridges, plovers, and 
snipes.* 

We recommend all our readers to procure these " In¬ 
structions.” 


INSTITUTION OF NAVAL ARCHITECTS 
A T the annual meeting of this Institution last] week, 
^ . three papers of interest to the scientific world were 
read and discussed. All three of these papers bore upon 
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the subject of waves, which is it present occupying so 
much the attention of all those who, both Is this country 
and abroad, are endeavouring, bj researches into their 
forms and habits, to improve the theory of Naval Archi 
tecture 

The first paper was on a proposed method of obtaining 
the outlines of deep-sea waves, by Mr W W Rundell, 
the secretary of the Liverpool Underwriters’Association 
The important part which photography has recently 
played in the observations on the Transit of Venus, and 
the assistance which it has thus rendered to istronom>, 
led Mr Rundell to consider whether it might not also be 
employed to determine the forms of waves and so supply 
data for obtaining their chief components The apptica 
tlon which Mr Rundell proposes consists of a system of 
poles about 36 feet in length, painted with alternate bands 
of red and blue, each band being a foot wide These 
poles are spaced 15 feet apart and loosely coupled at one 
end to yards or spare spars extending to a length of 
about 600 feet A similar system of poles intersects the 
first system at intervals of 90 feet, the different parts 
being connected together, m moderate weather, while 
floating on the surface of the water Weights being at 
tachcd to the spars would cause die poles to sink until only 
about 13 feet of their length was visible above the water 
Mr Rundell proposes, by the aid of photography, to take 
pictures of the outlines of waves seen against this system, 
the photographs being taken either from the crosstrees of a 
man-of war or from some elevated position such as the 
Fattnet, or Skellig Lighthouses Mr Rundell thinks 
that thus the complete history of a gale might be photo 
graphically recorded Mr Froude however, seemed to 
think that there would be greater difficulties to encounter 
than Mr Rundell imagined 

The next paper, by Mr Froude, was a description of 
the graphic integration on the equation of a ship s rolling, 
including the effect of resistance. Mr Froude first pointed 
out that the commonly employed methods of graphic in 
tegration, 1 e the semi geometrical processes by which 
the solution of intractable mathematical problems is 
effected, do not readily lend themselves to the treatment 
of a problem m which the forces which govern the move 
mentt of the body arise afresh at each instant, as the 
direct and indirect effects of tlic very movements they are 
creating, but that his method is perfectly capable of deal 
ingwith this circumstance 

The two principal forces taken account of in this 
niethod are the ship’s “ righting force ” or “ moment ” as 
dependent on her inclination relatively to the wave slope 
at each instant, taking into consideration any speciality 
in her curve of stability, and the resistance she expen 
cnees while in motion, as dependent on her angular 
velocity Taking the equation of rolling motion to be 
integrated is, in its most complete form, as follows — 

Mere 0 is tbc ship’s absolute inclination, O' the inclina 
tion of the wave, and {6 ~ ff) is her inclination rcla 
Uvely to the wave slope, or the ship’s “relative inclination ” 
the term /( 0 - O') signifies that function of the relative 
inclination which in the curve of stability is assigned 
to the particular inclination, and expresses the righting 
moment of the ship when so inclined. 

T is the time, in seconds, occupied by the ship in per 
forming a single swing when rolling to moderate angles 
u still water, being half of what is commonly called the 
“ metacentnc period " 

R is the effective "moment of resistance” which the 
ship is at the instant experiencing when rolling with her 
existing angular velocity, its elementary signification 
being homogeneous with that in the ship’s curve of sta 
faility, in which f( 0 -ff) stands for the righting moment 
la both toms, alike, these dements consist in effect of 


“ so many foot tons X ^’ where W is the ship s weight 

in tons, p her radius of gyration expressed in feet, as c 
also usually is. The abstract \ alue of K is 


iO , 


t de 1 
'*dt* 


where and will have values appropriate to the parti¬ 
cular ship in question and observe that the ± sign must 
bo understood to mean that the sign of the second term, 
which, being a square, would in itself be always positive, 
must change signs in company with the first term 

A base line being taken to represent time, and divided 
into equal spaces representing small unit intervals of 
time. A/ A t, &c, the inclination at each instant, 
whether of the ship or of the wave, arc to be expressed 
as ordinates to a scale of degrees those above the base 
line being positive, and those below it negative A 
“curve of wave slopes being drawn, the ships absolute 
inclinations, which grow out of the circumstances, as time 
(and the varying wave slopes which time brings) proceeds, 
by Mr Froude’s method of graphic integration, are repre¬ 
sented by a curve analogous to the ‘ curve of wave slopes * 
in general character This curve which gradually grows out 
of the integration Mr Froude calls the 1 curve of rolling ’ 
or the “ curve of inclinations The difference between 
the ordinates of these two curves, at any instant, gives 
the ship s relative inclination at that instant on which the 
righting force depends The angular velocity of the 
ship’s change of inclination is obviously expressed by 
the tangential direction of the curve and this circum 
stance is of essential importance in the process by which 
the curve is deduced 

To carry out the process two auxiliary curves have to 
be introduced 

1 The ‘ ship s curve of stability,” which supplies, as has 
been explained, her righting moment, as due to her relative 
inclination at any instant In this, the base is formed of 
a scale of angles, this scale being the same as in the 
“ cuVve of wave slopes ' and the ‘ curve of inclinations. ’ 
The ordinates corresponding with given inclinations ex 
press the righting moments at those inclinations to the 
scale which is employed m the graphic process 

3 The “curve of resistance, which supplies the 
moment of resistance experienced by the ship when 
moving with any given angular velocity 

As has been already stated, the conditions are ■— 
x, 1 d6 , , dOO 


’ at 


The first of these terms is expressed by a straight line, 
and the second by a parabola which takes that straight 
line as its base 

Turning to the employment of these data in the geo¬ 
metrical solution of the dynamical cqu ition, by group ng 
the force terms under the single symbol </>, we may wnte 
the equation thus — 

■»- + Z, 

Substituting for the differential terms, small quantities 
virtually infinitesimal— 

A(Afl) A/-* 

where A / is the unit’of space taken in the curve of wave 
slopes. 

By a simple geometrical contrivance this ratio is 
utilised by drawing a base line each way from the foot of 
the vertical axis in the “ curve of resistance ” which 
measured by the time scale — ending at + F and 

Through the end of this line the inclination d 0 is set off 
with a parallel ruler from the “ curve of wave slopes 
The height p at which this line cuts the directrix is pro¬ 
portional to the angular velocity 
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Now, A (a 6 ), the difference of inclination which we 
wish to find, as has been shown, 

a/ j. 

and d> consists of f(6 - ff) + R, of which the former is 
the snip’s righting moment, and the second her moment 
of resistance. 

Thus we can find R from the angular velocity, 6 from 
the “curve of wave slopes," and ff absolutely at the 
beginning of the first interval and approximately at the 
end of the subsequent time intervals 
The difference between the exact ordinate length of the 
two curves at /, and approximately estimated length at t, 
is applied by dividers to the line of abscissae, and hence 
is obtained the value of 6 ff and therefore the corre¬ 
sponding ordinate gives f{6 - ff) 

The sum of (d - ff) and of R is taken as an ordinate 
of the “ force curve ” at each point, and by connecting the 
tops of these ordinates we have a close approximation to 
the first segment of the force curve. The ordinate length 
of </> being now obtained, some necessary correction being 
made, if Uie line P,p be now drawn, the difference of its 
tangential inclination from that of P„p represents with 
close approximation (indeed, exactly, if the provisional esti 
mate has been ludiciously made) the change of velocity 


which has ensued during A t f, and a line parallel to P%P 
will be the tangent to the curve of inclination at/, Draw, 
therefrom, b b as the tangent across the ordinate /, at such 
a height that it shall intersect the previous tangent at the 
middle part of A,/ This height is the first approximate 
value of the ordinate to the curve of inclinations at that 

**°By carrying out this method the whole curve of in* 
clinations is obtained 

This description of Mr Froude’s paper is necessarily 
very imperfect, through our being obliged to leave out the 
small corrections, which without figures would be unin¬ 
telligible But it it sufficient to show his extremely neat 
and simple way of drawing a curve which shall determine 
a ship’s absolute inclinations. 

The third paper was by Mr B. Tower, on a method of 
obtaining motive power from wave motion. He said that 
this inquiry originated with Mr Deverell, who came home 
from the antipodes for the purpose of promulgating it 
Mr Deverell s proposition was to suspend a heavy weight 
on board a ship by means of springs, and to obtain mo¬ 
tive power by the oscillation of this weight through a 
distance not more than the height of the waves. It now 
ever appeared to Mr Tower that since the centrifugal 
force of wave motion in a vertical direction is alternately 



added to and subtracted from, the force of gravity thereby 
causing a virtual vanation of the intensity of that force, 
the question might be broadly stated as follows — 
Supposing the force of gravity to vary in intensity at 
regular intervals, that is, to become alternately greater 
and less than its normal amount, what is the best means 
to obtain the maximum amount of energy from a given 
weight oscillating under the influence of these variations? 
For example, supposing the force of gravity to be for three 
seconds one-fifth greater, and for the next three seconds 
one-fifth less than its natural intensity, and suppose that 
we have a weight of five tons suspended by a spring, with 
an infinitely open scale, so that the spring will continue 
to exert a uniform upward force of five tons, no matter 
how far the weight moves up and down, it U clear that 
during the three seconds’ interval, dunng which gravity is 
one-fifth more than its normal intensity, the five-ton 
weight will virtually weigh six tons, and will thus exceed 
the upward force of the spring by a downward force of 
one ton , in the same way, when the force of gravity is 
one-fifth less, the weight will only weigh four tons, and 
the spring will then exert an unbalanced upward force of 


one ton. Now, as energy or power is defined as force 
moving through distance, it is clear that the quantity of 
eneigy or power to be obtained by this system will depend 
on the distance through which this weight is caused to 
move dunng each successive variation of gravity Thus, 
supposing that dunng the plus interval it moves down 
wards through one foot, ana dunng the minus interval it 
moves upwards through one foot, it is clear that dunng 
each of these intervals it will exert a force of one ton 
moved through one foot—that is, one foot-ton, but if, 
instead of one foot, it moves through ten feet, it will exert 
ten times the power—that is, ten foot tons , or if it moved 
through loo feet, it would exert 100 foot tone during each 
interval of three seconds. 

The fim expenments Mr Tower made with a model 
apparatus constructed on these principles showed him 
that the best arrangement would be to put a weight 
on the end of a revolving arm, whereby the centri¬ 
fugal force of the wave motion might be utilised as well 
as the rising and falling motion 

The diagram shows the position of the vessel and of its 
revolving arm at all parts of a wave, the arrows show 
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the direction of the centrifugal force of the ware motion 
according to the generally received theory Thu force is 
upward, at the crests, downwards in the hollows, and 
horisontal midway between the crests and hollows If 
the weighted arm is compelled to assume successive 
angular positions, so that it is always at right angles to 
the force, it is evident that the force will be continually 
acting to cause the arm to rotate. It is easy to see how 
the work is taken out of the waves, for when the vessel is 
descending, the weight is performing the upper half of its 
revolution, and is consequently exerting an upward cen 
trifugal force, and when the vessel Is ascending, the 
centrifugal force is pushing down and resisting the vessel’s 
ascent, so that the revolving weight affords a resistance 
against which the vessel can push just as if it were a 
fixed point in space. The shaft of the revolving weight 
can be made to turn a screw m the stem of the vessel by 
means of a proper system of gearing, and by a delicate 
arrangement of electric brakes and hydraulic accumu 
labors, Mr Tower proposes to regulate the revolving arm 
so as always to keep it at right angles to the centrifugal 
force of the waves. 


THE FARAD A Y LECTURE 
T AST Thursday, as our readers know, Dr A W 
Hofmann, of Berlin, delivered at the Royal Insti 
tution the Faraday Lecture of the Chemical Society, his 
subfect being “Liebig’s Contributions to Experimental 
Chemistry ” The audience included the Prince of Wales 
Dr Odhng occupied the chair The dinner on Friday at 
'Willis's Rooms was probably one of the most remarkable 
scientific dinners that have taken place for some years, 
there being about 180 present, nearly all of them well 
known men of science. Dr Hofmann made a noble 
appeal on behalf of the recognition of the high value of 
pure scientific research ; and Prof Huxley acknowledged 
ha while in scientific ideas we might be abreast of tha 
Germans, yet the latter undoubtedly excelled us in the 
amount of their scientific work. 

Dr Hofmann in his lecture began by pointing out 
that Faraday belonged by the universality of his genius 
to all civilised countries, and the council of the Chemi 
cal Society had ordained that all countries should 
ba asked to joia in rendering homage to the greatest 
experimental thinker among mankind. On the pre 
sent occasion Germany had been invited to take part 
In this international tribute, and it was a great honour 
for him to interpret hit country's homage. His lllus 
tnous teacher and lamented fnend Justus \on Liebig was 
a master mind like Faraday, and Liebig's is the name 
and figure alone fitted to stand on equal terms beside 
Faraday But to speak of Liebig only we must pro 
claim him one of the greatest contributors to chemistry 
at large, while of organic chemistry he was the founder 
It is not only by the discovery of new facts that he 
was distinguished, but by the conception of general laws 
which illustrate both organic and inorganic chemistry 
By the great types of composition which under the name 
of 1 " radicles " he first spoke of, and by the researches to 
which these led, he guided not only his contemporaries, 
but will guide succeeding ages. He was also the first to 
found in Europe the great system of practical education 
It was at Giessen he organised the mat great laboratory 
of experimental instruction , and if we now admire mag 
nificent temples of science, let us not forget that we owe 
them to him as their originator He called around him 
distinguished students, many of whom were raised now to 
exalted positions by their talents and learning, and many 
of whom the lecturer saw before him , they would not 
be wanting in the tribute of heartfelt reverence to their 
great master By hit keen insight into chemical analogy 
he marked out the way of chemical research, and he also 


showed how to keep up the supply of human hearts and 
minds to prosecute his work. He provided arms, and 
soldiers to wield them 

There is no greater proof of the fecundity of genius than 
that it enriches the storehouse of science with its disco 
venes, and at the same time provides the means of ulterior 
conquest in ages yet to come. Which of us returning to¬ 
morrow to his lonely post in the laboratory could not feel 
cheered by the example of such men as Liebig and 
Faraday? It was the habit of Liebig to trace laws in 
their furthest results, and their applicability to promoting 
the practical welfare of mankind. No one has in this 
way more ennehed us. Liebig's laboure in abstract 
science bore firuit in the useful arts. He materially eluci 
dated great industries, the manufacture of fulminating 
compounds and prussiate of potash, for instance, together 
with materials of the most important use in the manufac 
ture of the precious metals, and silver-coated mirrors, so 
preferable for purposes of science and adornment to the 
old mercury backed glasses. Illustrans cemmoda vitae, he 
never let slip any occasion of promoting the good of his 
fellow-creatures I Its penetrating philosophy could not 
remain a stranger to the profound secrets of life based 
upon chemical change. He revealed the dependence of 
plants upon the chemical composition of the soil and air 
He studied also the laws of nutrition and development of 
the animal body In the former of these branches he 
was crowned with the greatest success lie began 11 
1840 by his woik on agriculture and zoology, written in 
compliance with the request of the British Association at 
their 1837 meeting at Ltverpoul, and he lollowed it up by 
his work on husbandry His labours resulted in the estab¬ 

lishment of the philosophy of agncultur , and ranked him 
with Lavoisier, who showed in the last century how the 
vegetable stands between the mineral and the animal 
and collects from the former world food for the latter 
Lavoisier was followed by Humphry Davy, and after 
hlhvcame Liebig 1 hey are the three great lawgivers of 
modefn agriculture. 

It was in 184a that Liebig, passing onward from food 
producers to animals, brought oqt his work on the sub 
ject, and it may be taken as a result of his work that the 
superabundant animal food of thinly peopled parts of the 
earth has been, by a fast developing industry, brought 
over to guard Europe against the pinch of want. Those 
who are engaged in the curative art must bear him grati 
tude for the discovery of chloroform, nor will they forget 
chloral, the benign Influences of which will even induce 
sleep, and rank it among the most sublime agencies 
placed at the disposal of therapeutics by chemical art 

He had, the lecturer said, selected but a few illustrations, 
which would give them a better idea than any long explana 
tions by him of Liebig’s voluminous life-work, and he asked 
them to accompany him m a rapid view of Liebig s memo¬ 
rable contributions to chemistry proper But Liebig's con 
tnbulions to the Royal Society’s library were, in 1863,317 
in number, and 283 were entirely by himself When the 
lecturer’s pupils in Berlin heard that be had been en 
trusted with this lecture, they produced all the substances 
which Liebig at any period of bis career more particularly 
illustrated , these preparations now crowded the table. 

The first achievement be would allude to was that 
which, whether or not his most brilliant discovery, con 
tnbuted most to facilitate the labours of chemists, and 
was the main source of the marvellous development of 
organic chemistry—analysis by combustion of organic 
bodies and the determination of their carbon by his form 
of measurement Not one there but had determined the 
molecular weight of bodies, but they might not be aware 
that we are indebted for the process to Liebig He never 
published any particular paper on the subject, but merely 
communicated his method in a paper on another che¬ 
mist’* researches. Its merit is simplicity, like that of his 
air analysis That an alkaline solution of pyrogenic add 



NATURE {March 25, 1875 


tikes up ox)gen ind becomes more ami more blackened 
by it* action bad long been known But it was reserved 
for I lebig to found on the fact the measurement of oxy 
gen By treating the g-is to be examined first with potash 
and then with pyrogenic acid, he combined the investiga¬ 
tion for oxygen with that of carbonic acid 
Passing to the researches he effected by the lnstnimen 
tality of his ini entions, there came the fulminating com 
pounds At 1 remote period Liebig compared fuiminic 
with picric acid There was no satisfactory analysis of 
the method of fusing substances with prussiatc of potash, 
and he first showed how iron is taken up by ferro- 
cyanides, and Ins experiments are the foundation of the 
modern manufacture Another valuable point was his 
simple process of obtaining cyanide of potassium It is 
row manufactured on a large scale on his process, and is 
thus extensively used m elcctrotjpin" This discovery 
led him to others T lebig and wbhler furnish us with 
the group of aromatic compounds which stream forth 
from benzol in infinite variety At the conclusion of the 
description of their experiments they say their inquiries 
arrange themselves round a group of acids This analogy 
induced them to consider the group as a kind of com 
pound element to which they gave the name of benzol 
When a chemist is fortunate enough to encounter some 
such guide in the midst of unknown nature, he has good 
cause to congratulate himself If even now after forty 
years the results of this research have such fascination, 
what were the feelings of contemporaries ? One of them 
“discerns the dawn of a new day, ’ and suggests orthnne 
for the name of the new rompound element from SftOpot, 
‘ day break ” Now, the lecturer should by rights unfold 
before their eyes the chain from oil of almond* to benzolic 
acid But time reminded him to hasten on The unc 
acid group furnished a path which had not yet conducted 
us to the goal Uric acid was not all unknown in 1834, 
when Liebig established its formula. It had been known 
in 1734, but it was not till 1850 that a youth in his 19th 
year discovered the most fertile source of the compound 
Liebig and Wohler soon showed that its mutability, its 
liability to chemical change, entitled them to reap rich 
harvests from it Sixteen new and most remarkable 
bodies were at a single stroke incorporated into the 
history of chcmtstry Only one has since disappeared and 
called for rectification, and no better proof could be given 
of their scrupulous accuracy They showed how clearly 
they discerned the synthetic direction which organic 
chemistry was about to take Sugar, sihcine, morphine 
would be, they say, synthetically prepared One more 
illustration must suffice- the remarkable results m the 
investigation of alcohoL His first experiments were in 
1832, when his inquiry, undertaken for purely scientific 
and abstract ends, led to the discovery of chloral and 
chloroform. He discovered hydrate of chloral and its 
beautiful crystalline form In 1847, fifteen years after its 
discovery, chloroform was used for the first time as an 
anesthetic, and twenty years more elapsed before Lie- 
breich found a similar use for chloral At the present 
day the chemical factories of Berlin alone produce 100 
kilos a day of the principal anesthetic. 

I iebig denied the presence of the olefiant gas previously 
ascribed to alcohols, and gave their chief constituent the 
name of ether, ana although according to our present 
view the relation between alcohol and ether has changed, 
no one now speaks of the olefiant theory The new 
system of chemical notation introduced by two French 
chemists was nowhere earlier championed than here, 
and by Faraday To that England owes the honour 
of being foremost to recognise the truth of the 
new doctrine. Its modification of Liebig’s formulae 
extends also to his ether Williamson elucidated 
the question with striking success, but Williamson 
owed to Liebig the very agents 1 he so’ successfully 
employed, Liebig “had no doubt we should suc¬ 


ceed in the analysis of ether ” Liebig’s dream was realised 
by Frank!and 

Our respect and our admiration are due to Liebig not 
for his scientific labour alone we learn from him that 
anxiety to discover abstract laws is not to be dissociated 
from efforts for the well-being of our race The lecturer 
remembered a little incident so illustrative of Liebig’s 
goodness of heart that he ventured to relate it. He then 
told the story of a broken soldier, whom, during a tour in 
the Tyrol, I iebig not only helped with florins, but pro¬ 
cured quinine for by a toilsome walk over mountains Of 
Faraday s kindness he had a touching example A gentle 
man had handed him a letter of 1834, in which Faraday 
wrote to a student who had engaged, like many others, in 
a dream about matter and atoms, and was anxious to 
submit his rambhngs in philosophic dreamland to the 
greatest chemist of the day He forwarded it with the 
suggestion that it was worth while to test it. Over¬ 
whelmed, as Faraday then was, with work, he answered 
not with neglect or with cheap flattery, he wrote to the 
unknown youth as follows — 

“ I have no hesitation m advising you to experiment m 
support of jour views, because, whether you confirm or 
confute them, good must come out of your experiments 
Willi regard to the views themselves, I can say nothing 
of them except that they are useful in exciting the mind 
to inquiry A very brief consideration of the progress of 
expermental philosophy will show you that it is a great 
disturber of preconceived theories. I have thought long 
and closely on the theories of attraction and of particles 
and atoms of matter, and the more I think, in association 
with experiments, the less distinct does my idea of an 
atom or a particle of matter become.” 

In whatever epoch, continued the lecturer, we shall seek 
for models of human existence, we can find no two 
examples more conspicuous for their intellectual worth, 
more admirable for their lofty views of duty, than Michael 
I araday and Justus von Liebig 


NOTES 

Thk r tilttpntt, willi the eclipse party for Camortn (Nicobar 
Islands), left Ualle on the 181I1 inst rhe liaroda with the Siam 
party should arrive at Singapore to-day, and a telegram has 
been received st the Admiralty that the Colonial steamer will 
replace the Lharybdu in the journey to Bangkok, as the former 
is faster and possesses more accommodation Letters hare been 
received from the expedition at Aden Drs. Vogel and Schuster 
have 1 ecn engaged on board in photographically determining the 
chemical intensity of different parts of the solar apectrum at 
d fferent times of the day, and most important remits have already 
been secured 

Hsa Majesty the Queen has been graciously pleased to confer 
upon Mr Henry Cole, C B , the distinction of a Commandenhip 
of the Bath, in recognition of his eminent public services 
The Lxecutive Committee of the Cole Testimonial Fund hare 
authorised the preparation of a decorative memorial tablet, 
with portrait of Mr Cole in mosaic, as well as a marble busk 
It is intended to offer these to pnb’ic institutions, and the 
balance of the amount subscribed will be placed at th* dispos al 
of Mr Cole 

The Royal Irish Academy has given its sanction to the fol¬ 
lowing grants from the fond placed at its disposal for oM.ng 
scientific researches by providing suitable instrument! and 
materials —25/ to Mr Edward T Hardman, for "Chemico 
Geological Researches)” 30/ to Mr W H. Mackintosh, for 
“Researches as to the Structure of the Echluoldea,” a|A to 
Mr G Forte, for “Micro Photographic Experiments, ” 40/, to 
Dr Leith Adams, for ‘ 1 Explorations in th* Cars* of bhaadoa, ” 
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15/. to Dr Hansdel Griffith*, for “ Experiments on the Effects of 
Certain Drugs on the Circulation,’ 25/ to Dr Reuben Harvey, 
far “Researches on Staining Reagents used in Histology ,” and 
JpL to ProC A. H Church, Cirencester, for report on the 
analysis of some rare mineral arseniates and phosphates. 

At the meeting of the Academy held on the 16th March, the 
following ware elected honorary members in the department of 
Science —Joseph Bertrand, Pans, Bernard von Cotta, Freiburg, 
and Asa Gray, Cambridge, U S 

The following parts of vol xir of the Transactions of the 
Royal Irish Academy hare just been published 1— Part 10, Re 
searches in Chemical Optics, by the Rev J H Jellett, B D 
Part II, Report on the Strength of single-riveted Lap Joints, by 
Bindou B Stooey, A M , with plate and tables And the 
folio wing are in the press —Parts 12 and 13, On the First Comet 
in 1845 > and On the Binary Star ft* Boobs, by Dr Doberck 
Part 14, On the Anatomy of Insectivorous Edentates, by A 
Macalister, M B , with two plates. Part 15, On the Fern 
Flora of the Seychelles, by J G Baker FLS , with Notes 
on some of the Species, by E P Wnght, M D with four 
plates. Part 16, On the Structure of the Spines of the Diade- 
matidae, by II W Mackintosh, A B. j with three plates 

Two prizes of 30/ and 20/ each, the gift of Mr J T 
Mackenzie, of Kintail, ate offered by Aberdeen University for 
the best and second best essays on “The Conservation of 
Energy, considered especially with reference to the Mechanical 
Theory of Heat. ’ The essays must be sent in on or before 
the 1st of November next 

The Vice-Chancellor of Cambridge University has announced 
that the election of a Jacksonian Professor of Natural Experi 
mental Philosophy will be held in the Senate House on Tuesday, 
the 13th of April. The Rev J Clough Williams Ellis, M A , 
Fellow of Sidney, who acted as Deputy Jacksonian Professor 
for two years, and Mr James Stuart M A , Fellow of Trinity, 
are candidates for the vacant appointment 


Du. Von Miclucho Maclay the Russian traveller, has 
recently returned to Singapore from a journey into the interior 
of Tabore. The object of his expedition was to gather rnforma 
tion about wild and almost unknown races inhabiting the Tabore 
jangles. These tribes are named Jakuns, Oran Rajet, and Oran 
Utan. As these races always withdraw deeper into the interior 
seeking shelter in the forest and mountains on the approach of 
strangers, Dr Maclay bad to extend his explorations into places 
never yet visited by Europeans, and rarely even by the Malays. 

-Hlx travels occupied fifty days, proceeding sometimes by boat, 
but performing the greater part of the journey on foot Dr 
Maclay has, it is stated, succeeded in obtaining much valuable 
information regarding the habits and dispositions of these un 
known tribes. 


The Agassis Memorial Fund of 300,000 dollars is said to be 
nearly raised. The “ teachers’ and pupils’ fund ” L aloot exceeds 
9,000 dollars. 


An I n te rnati o n al Horticultural Exhibition is to be held at 
Cologne from the 25th August till 26th September All 00m 
at mi os ti o n s must be addressed, post paid, to the Horticultural 
Society “Flora, 1 Cologne, from whence ell necessary Inform* 


The Condi of the Royal Dublin Society advertise for candl- 
dates to fill the post of Keeper of the Minerals in their museum 
The salary Is too/ a year, paid by a Government grant, and the 
keeper acta the part to a certain extent of assistant to Dr Carte, 
the director. The gentleman appointed Keeper of the Minerals 
will also be elected Analyst to the Society sndluve charge of 


their Chemical Laboratory, at an additional salary of 50/ per 
annum, with fees for analysis, the scale of fees chargeable to 
in an ben of the Society being regulated from time to tune by the 
Council. The interests of the mineralogical collection of the 
Society would appear to be perhaps unavoidably overlooked by 
the above arrangements, as the person elected must look for 
a livelihood to the fees for analysis. 

Letters from Nordenakjold the celebrated Swedish polar 
explorer, intimate that he will very shortly leave Tromsoe for 
Novaja Semlja. He will spend only a few months on that 
island, and try a land journey from the mouth of the Lena or Obi 
throughout Northern Russia, travelling southwards, if possible, 
by boat The funds are supplied by Mr Oscar Dickson, the 
well-known Gottenburg merchant 

A shock of earthquake was felt on the night of March 17 at 
several places in the province of Ravenna. 

A number of large meteors were observed in several parts of 
France on the 9th and loth of March. The meteor of Feb 10 
was seen in an immense number of localities, and additional 
notices are daily arriving at the Observatory 

M Dumas, Perpetual Secretary of the Academy of Sciences, 
is a candidate for the French Academy as well as M Jules 
Simon, the ex Minister for Public Instruction, who is an influen 
tial member of the department of Moral and Political Sciences 
According to the rules enacted when the Institute was created, 
no member of one class could become a member of another 
The rule was abolished when the academical constitution was 
remodelled by Napoleon I, but many academicians adhered to 
it Arago refused several tunes to become a candidate m the 
French Academy 

AN edition of Laplace s works was published by the French 
Government about thirty years ago, and is now almost out of 
print A new edition 11 preparing it will lie edited by the 
Academy under the superintendence of M Dumas, assisted by 
a member of the Section of Geometry A copy of the work 
will be presented by the Institute nt the am iversary meeting to 
the pupil of the Polytechnic School who has obtained the first 
place 

M Wallon, the new Minister of Public Instruction, has 
declined to appoint as his general secretary a member of 
the Versailles Assembly who desired the appointment, and 
has nominated M Jourdain, a general inspector of the Urn 
versity and a member of the Institute. He lias appointed 
as his ehif <lu cabmH, not as is usually the case, a private 
friend or a member of his family, but M. Delfour, who is 
one of the ablest teachers m the Paris College. He has ap 
pointed M G Pouchet, the son of the celebrated advocate of 
spontaneous generation, to fill the room of M Paul Bert, Pro¬ 
fessor of Physiology to the Sorbonne, as the latter, being a 
member of the National Assembly, cannot attend to his profes 
sorial duties. 

Dr. Forbes Watson, director of the India Museum, has 
published In a separate fora the paper ha read at the Oriental 
Congress in September last, and of which at the time, we geve 
a report It is entitled, “On the establishment u connec 
tion with the Indian Museum and Library of an Indian Institute 
for Lecture, Inquiry, end Teaching its influence on the pro¬ 
motion of Oriental studies in England, on the progress of the 
higher education among the natives of Indie, and on the training 
of candidates for the Civil Service of India. The unsatisfac 
tory state of the museum and library m the attics of the India 
Office is notorious. The collections in the museum are to be 
housed for three years in the eastern galleries of the International 
Exhibition building. But this fa only temporary, and in the 
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interest* both of science end of the commercial end politic*! 
welfare of Indie, e special permanent budding for the purpose* 
so ably advocated by Dr Watson Is urgently required. We 
hope the recent memorials of the Chambers of Commerce of the 
United Kingdom, added to the long-continued exertions of the 
Asiatic and other learned societies, will have some success with 
her Majesty’s Government The site proposed by Dr Watson 
for an Indian Institute Is close by the India Office Allen and 
Co are the publishers of Dr Watson's paper 

A mu. to reform the Gregorian year has been recently intro 
duced into the American House of Representatives Its essential 
provisions are that the beginning of the year shall correspond to the 
winter solstice, and Its principal divisions to the summer solstice 
and the equinoxes, the latter provision being intended to take 
the place of the intercalary rule of the Gregorian calendar, thus 
regulating the divisions by the astronomical conditions of the 
earth’s orbit 

The report of Capt Flton on the Zanzibar copal trees ( Tra 
chylobmvt II< rttemattmanum ) has become so well known, owing 
to Its republication in many English journals, that it will be 
interesting to the botanical readers of Nature to know that 
seeds taken from fruits collected by Capt Elton and sent to the 
museum al Xew, through the Foreign Office, have not only ger 
minatcd, 1 ut arc growing into strong healthy plants, some of 
them are six or more inches high, and have six or seven pairs of 
leaflets, i hey are interesting not only on account of the vnlu 
able fossil resin yielded by the old trees, but also on account of 
their being the fust plants grown In Europe Though there is 
always a steady demand for good copal in England, there can 
lie no doubt that large quantities are still to be found beneath 
the African soil In Eoandn, on the opposite side of the African 
continent, large deposits of copal arc known to exist, but owing 
to a superstition among the natives the resin is not allowed to 
lie touched 

The discovery of new medicinal products appenrs to be on 
the Increase just now Within the space of a few months we 
have heard of the extraordinary tonic effects of Uoldo (Baltloa 
frapraits), which, however, seems destined to pass into oblivion 
This was succeeded by Jaborondi, which is still occupying the 
attention of the medical profession, and which, unlike Uoldo, n> 
being reported upon very favourably Two bales of another 
new product, under the name of Cainaulat Root, are reported 
to have recently aimed at I iverpool It is the root of the 
Brazilian Wax l’alm \CoJxrman ernftra), and is described as an 
excellent medicine for purifying the blood, equal, Indeed, to sar 
tajianllo. It Is a question, however, whether the latter has any 
real medicinal properties The Carnauba Root as imported u 
said to be in pieces several feet in length, of an average lluckness 
of tbrec-cighths of an inch, of a mixed greyish and reddish brown 
colour, giving off here and there small rootlets. The cost is said 
to be not more than half that of ranapanlla 

Ottx of the chief products of Auckland, New Zealand, is Kauri 
gum, the semi fossil resin of Vammara australis It u specially a 
product of this province of New Zealand, lieing found in no other 
part of the world The resin is found at a depth of from two to 
three feet from the surface over a large area of land once covered 
by Kauri forests, but now barren and almost unfit for culti¬ 
vation. In these waste lands there is no restriction enforced by 
Government as to the right of digging for the resin, and it is 
calculated that in various parts of Auckland a* many as 2,000 
men have found employment at one time digging up the Kauri 
resin This number, however, is now considerably reduced, 
owing to the demand for labour in other directions , neverthe¬ 
less, Urge quantities of the resin are required by varnish makers 
m this country, and consequently many persons still find em¬ 
ployment in digging it The Maons bnng a considerable quan¬ 
tity to market The best quality fetches in the market at 


Auckland from 30/ to 33/ per ton. At this price rim gum- 
diggers are able to earn from 11 tor. to 4/. per week} the ave¬ 
rage earnings, however, are about 2 1 per week. In the three 
years from 1870 to 1873, there were exported from Auckland 
14,276 tons of Kauri resin, valued at 497,1996 

Under the title of “ Note sur let Tremblements de Terre en 
1871, avec Supplements pour les Annies ontlrieore de (843 k 
1870,” M Alexis Perrey, of the Belgian Academy, publishes a 
continuous list of earthquakes and of volcanic eruptions which 
have occurred from 1843 to 1871, ene half of the volume being 
occupied with thorn of the Ut er year M Perrey'a object is 
simply to present as complete a list as possible of these pheno¬ 
mena, and he is therefore anxious to receive information of 
any omissions, so that future editions may be made still more 
complete. The list will no doubt be found of great use to those 
who are investigating seismic phenomena. It U published by 
llayez, of Brussels. 

A new phase in the archreology of the United States is shown 
by the researches of Mr Putnam in the caves of Kentucky, as he 
hoi found that many of the caverns there were used for burial, 
as in Europe, and that others were used ior habitations Many 
relics and skeletons have been brought to light by his investiga¬ 
tions , and further research, which will be carried on this year in 
connection with the Geological Survey of the State, will on 
doub edly add much of importance to the archaeology of that 
country Fnough evidence has already lieen obtained to prove 
that the caves were sery extensively used l>y an early race of 
men, but the race to which the remains should be referred is not 
yet determine 1 In his investigations in the vicinity of a group 
of mounds in Monroe County, Kentucky, Mr Putnam was also 
quite fortunate in finding a peculiar mode of burial that has not 
before been noticed, inasmuch as the bodies, in one grave ten in 
number, were buried m a circular grave, made by placing erect 
slabs of limestone around a floor laid with thin stones. Th* 
bodies had all been placed in the grave at tbe same time, and 
evidently in a sitting pos ure, with their backs against the slabs. 
The skulls show a race remarkable for the shortness of their 
heads, and in one case at least exhibited a posterior flattening 
1 he bone* of the skele on* were quite thick and massive, and 
the shin bones were remarkably flat 

We have to record the recent publication of another portion of 
the important work upon the economical and natural history ol 
the insects of the United States, undertaken by Prof T Glover, ol 
the Agricultural Department at Washington, and upon which h< 
has b-en engaged for many years. Many years ago Prof Glovei 
commenced illustrating the entomology of the country by engm 
ring figures of the various species of insects directly upon coppei 
plates, and he has now several hundred such plates completer}, 
containing illustrations of thousands of species, among then 
nearly all of the various orders that are in any way interesting 01 
Important, either from their general prominence or from then 
relations to man, as being destructive or beneficial For thr 
purpose of putting his labours before the public be has com 
menced issuing monographs of particular orders and families, 
and has already published one volume on the Orthoptera. Hr 
has recently sent forth a second volume, entitled “ Manuscnp 
Notes from my Journal of Illustration* of Insects, Nature an< 
Foreign; Diptera, or Two-winged Flies.” The one thing to br 
regretted is the smallness of the edition of this valuable work bj 
Prof Glover, only forty-five copies having been issued 

Some recent number* of the Motttrtal Gautte contain a detaSec 
account of the progress of scientific research in Canada duties 
1874. From this we learn that Mr James Richardson (of thj 
Geological Surrey) spent the months of May, June, and July li 
a topographical and geological examination of the inlets ou tK 
coast of British Colombia, between the J2nd end 55th degree* 0 
north latitude; Mr George M Dawson, geologist end botmrif 
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to the Boundary Commission, has been engaged in continuing 
the examination of the region in the vicinity of the 49th parallel 
Ptof Bell has been again engaged dnnng the past summer in the 
North-west Territories, Mr Henry G Vennor spent the greater 
part of the rammer m extending his researches through the rear 
portion of Lanark County, Out, and towards the end of the 
season had succeeded in working ont the geological structure of 
the whole of it Further details are given concerning laboratory 
and other work done during the j ear by various scientific workers, 
all showing considerable activity in science on the part of the 
Canadians. 

The following are the probable arrangements for the Friday 
Evening Lectures at the Royal Institution after Faster —April 
9, Sir V illiam Thomson, LL.D, F R S “ Tides." April 16, 
Prof Gladstone, F R **, M R I “ Progress of Science in 
Elementary Schools ” April 23, Prof. Ramsay, LL.D , F R S 
"The I'm Miocene Alp*, and their subsequent Waste and 
Degradation ” April 30, Walter Noel Hartley “ Action of 
Heat on Coloured Liquid " May 7, M Comn (licole Poly- 
technique) '* Velocity of I ight ” May 14, John Evans, 
F R.S “Coinage of the Ancient Bntons and Natural Selec¬ 
tion.” May 21, J Baillle Hamilton “ Application of Wind to 
S'ringed Instruments. ” May 28, Col Lane Fox, M R.I 
'' Fvolution of Culture ” 

The additions to the Zoological Society’s Gardens during the 
past week include a Lesser Sulphur crested Cockatoo ( Ca/atua 
ulphurea ) from Moluccas, presented by Mr H W Wood , an 
Anmlatcd Snake (Leptodira anntdata) from Jamaica, presented 
by Mr H B Whitmarih , a Diana Monkey (Cercoptthecus dtana) 
from West Africa, a Common Rhea (Rhea amrrtcana), three 
Snowy Egrets (Ardta candidunma ), a Common Boa (Boa con 
stnetor) from South America, purchased 


SCIENTIFIC RETORT OF THF A USJRO HUN¬ 
GARIAN NORTH TOIAR EXIEDITION OF 

m 

TOURING winter the air seemed always to contain particles of 
ice , this was seen not only by parhelia and psrxclena. when 
the sky was clear, but also in astronomical observations. The 
images of celestial objects were hardly ever as clear and well 
defined as they are at home, although the actual moisture in the 
atmosphere wss far less It happened veiy often that with a 
perfectly dear sky needles of Ice were deposited In great quanti¬ 
ties upon all objects. It was quite impossible to determine the 
quantity of atmospheric deposits, as during the snowstorms no 
distinction could be made between the snow actually tailing and 
that raised from the ground by the storm , it was remarkable, 
however, that during the first winter the quantity of- 


th that of the second winter, when the snow 
almost completely buried the ship (this happened near Frans 
Joseph's I And). Th* same proportion wss repeated in the 
quantity of ram during the first ana second summer ; m the tint 
only m little rain fell late in the year, while in July 1874 it rained 
in torrents for days. 

Clouds arc naturally of a very different character from those seen 
at borne, nimbus and cumulus arc never teen. The form of cloud 
is either that uniform melancholy grey of an elevated fog, or 
drrhus, the latter consists of round but undefined masses of 
fog at but a small elevation, therefore somewhat different from 
the drrhus of the temperate rone. Instead of clouds, fogs are pre 
valent, now higher, now lower, and twenty-four hours of clear 
weather rarely occur during the summer , generally the sun is 
scan tor a few hours, then to disappear again behind the thick 
fogs. Melancholy and depressing as the effect of these eternal 
to ge may he, they an nevertheless necessary for the general 
conditions of the Ice , they form the binding media for the heat 
of the tun’s rays, and melt more Ice than the direct rave. 

parhelia and parseletue were often observed, they always wen 
certain indications of snowstorms that followed them. A new 


phenomenon wss only observed once, when, besides the double 
system of parhelia, two other mock suns appeared on the same 
altitude with the real sun 

On the whole path which the vessel described soundings were 
made constantly, and the depth of the sea was found to increase 
towards the east, on the easternmost point, 73 h long , there 
were 400 metres of water, and the depth steadily decreased 
towards the west In front of Franz-Joseph's I And there is a 
bank which seems to reach as far as Nowaja Semlja , lieyond it 
the depth increases again. The whole area cast ot Spitzbergen 
rarely exceeds 300 metres in dej th I leut Ilopfgarten specially 
constructed an instrument to fetch up dredgings, which was fro 
quently done. 1 he deep-sea temperatures were measured with 
Casella’s minimum and maximum thermometer, an 1 these men 
surements were continued throughout the winter 1 hey showed a 
slight increase in the temperature at the bottom The perron age 
of salt in the sea water at different depths was also determ ned 
Until the ship was blocked up the surface temperatures of the 
sea were also measured Lieut Weyprecht thinks that, as a 
rule, too much importance is attached to these, as the sta e of 
the weather is not taken into account, nnd it is just that which 
has the greatest influence upon the surface temperature it is 
quite wrong to imagine the existence of currents from oliscrva- 
tions of this kind 

During their drift the exploreri made good use ot the dredg 
ing net , it was generally kept on the bottom during half a day, 
and thus areas of several miles extent wi re examined ft he 
collection obtained I11 this way no doubt enmj letcly represents 
the fauna on the bottom of the s<-n which the explorers visited 
At places animal life wai so plentiful that the net came to the 
surface completely filled Cruatacc-e were particularly j lumful, 
un ortunattly the larger specimens remained in he ship, as they 
could not be transported Dr Kcpes has handed the valuable 
collection to the Imperial Academy of Sornces (Vienna) and 
specialists are now busily engaged upon it Other collections 
had to remain behind, but were not very valuable, as the ex 
plorers only touched land during winter, when everything was 
covered with snow , they certainly possessed a rather complete 
collection of birds, but these were all known species, with the 
sole exception of a Lestns, which Dr Kepes could not define 
Of great value, however, were sixty seven bearskins, which had 
already been prepared and well packed , there were some splen¬ 
did skins amongst them, most of them winter skins, which are 
rarely obtained in trade and arc much finer than the summer 
skins 

Higher animal life is rather limited m those regions , the 
principal representatives are the polar bear and the seal, the 
former in such numbers that the explorers could never lenve the 
ship without weapons , he caused them many a disagreeable sur¬ 
prise, but was always a welcome guest, as he provided them with 
a fresh and strengthening repast The seal, in two species, 
FHoca barbata and 1'hoca grarnlamiica, is everywhere where open 
water appears between the ice, although not m such quantities 
that seal hunting would pay The walrus wss only seen once, 
not far from Franz Joseph’s Land, although the explorers often 
passed over good walrus ground Of whales they only saw one 
species in the vicinity of coasts, where it was very frequent 

Birds were very numerous near the land, but the lortlier the 
ship drifted away the scarcer they became, and during the last 
part of the explorers’ retreat in the ice the appearance of a bird 
was a rare phenomenon 

Interesting as all these observations doubtless may be, and la 
spite of the numerous and long tables they contain, they yet do not 
possess that high scientific value which might lie reached under 
different circumstances. They only give us a picture of the 
extreme effects of natural forces m the Arctic districts, but on their 
causes, the wAy we are just as much in the dark os before, and 
the reason of this lies in the fact that there arc no simultaneous 
observations in another district for comparison Only when we 
possess those shall we be enabled to moke correct conclusions 
os Ito the causes, the origin, and the nature of the abnormal 
phenomena In the Arctic Zone. The keys to many enigmas m 
nature, which for centuries it has u vain been tried to sohe—such 
as those in terrestrial magnetism, electricity, and the best port of 
meteorology, &c.—are doubtless hidden near the poles of the 
earth j but as bug as polar expeditions are nothing more than an 
international race in honour of one or another flag, having as 
principal object only to get a few miles nearer to the pole than 
thejastjgg fo rp -s, to long these enigmas will most decidedly 

> P are geo grap hical rese ar c h, ie. Arctic topography, which until 
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now wu foremost with nil pokr expeditions, must recede before 
the far more important scientific questions. Bat thete questume 
cannot be answered before all nationa that claim a place at tbe 
head of civilisation leave aside all national rivalry, and resolve 
to make program together m this direction. To obtain decisive 
scientific results, a number of simultaneous expeditions are abso¬ 
lutely necessary, and their object must be to collect or construct 
tables of yearly observations at different points round the pole, 
but their instruments and method of observation should be ex 
actly alike Only when this is done will the materials be fur 
msbed for the solution of those great problems of nature which 
are now mysteriously enwrapped by Arctic ice, only then will 
we reap the benefit of that enormous capital of labour, efforts, 
sufferings, and money which until now have been wasted in the 
polar district 

With regard to the means to reach the highest latitude, the 
camp of explorers is divided into two, some are in favour of 
ships, others expect everything from sledges. As long as it is 
the principal object of an expedition to reach high latitudes, 
sledges are doubtless preferable, but when higher results are 
aimed at, only ships can give the necessary basis to work upon. 
It is a great illusion to imagine that both can be perfectly tmited , 
on the contrary, one will always have to be subservient to the 
other, and they will generally be hindrances to each other 

Finally, Lieut Weyprecht tenders his thanks to the officers of 
the expedition, whose untmng efforts and energy, frequently 
under the most difficult and sometimes thf most dangeroas cir 
cumstances, alone made it potsib e to present the scientific world 
at home with the above data of observations sad results 


SCIENTIFIC SERIALS 

Thb Journal of Ike Chemical Society for hebruary 1875 con 
tains two original papers by Mr A If Church. The fust is on 
the composition of aatunite The recent dt covery of a new 
locality m Cornwall for autumte induced Mr Church to make a 
fre>h examination of thia mineral species. The quantity at his 
disposal was rather smsll but as a remarkable peculiarity con 
earning the condition of the water in this mineral preaemed 
Itself, the author availed himaelf of two fine 1' rench specimens 
The Cornish specimens occurred in thin isolated rhombic tables, 
translucent to sub-transparent, and were sulphur yellow We 
then have a minute description of the analysis made, and in con 
elusion Mr Church finds the formula of autumte, as it exists in 
the unaltered crystals, to be j l’,Os loil.O, whereas au 
tnnite dned in vacuo is JJJq* J P t O, 2lf,0 Upon examination 
of the closely allied uranium copper phosphate, torhemite, it did 
not show analogous results, and the author found the formula of 
torbenute to be j P.O, 8 H ,0 and | P, 0 „ alf.O 
respectively the latter, if the mineral is dried at 100° Mr 
Church considers, in conclusion, that there are cases in which 
the drying of minerals in vacuo removes essential water, and not 
acddenbJ moisture only, and he farther believes that absolutely 
dry air does, In still rarer instances, effect a similar alteration — 
Tbe second paper is on tbe action of baryta on oil of cloves 
Considerable differences existing amongst chemists on the action 
of canstlc baryta on eugenol, the author repeated experiments he 
bad made some time ago on a larger scale, and with eugenol 
from oil of cloves of ascertained genuineness. The author first 
gives a description of experiments as to the physical characters 
of pure eugenol itself, and of the terpine with which H w asso¬ 
ciated in dove 01L We then come to the experiments with 
baryta, and their result was the conclusion that the action of 
baryta on eugenol is not a precise or definite one, that a greater 
part of the eugenol it carbonised and destroyed, and that from 
the products of such destruction a minute proportion of tbe 
remaning eugenol receives an addition of CH» becoming 
thereby converted partly into methyl-eugenol and partly into 
another body of tbe same empirical formula, and possibly iso* 
meric with tbe ether It u dear, therefore, that none of tbe 
former conclusions as to the nature of the action of baryta on 
eugenol are correct—The remainder of tbe journal is dedicated 
to abstracts of paperi published In other journals, many of which 
have already been noticed in these columns. 

Aminea* Journal of Science and Arts, February —The first 
paper in this number 11 Prof. Asa Gray s address on Jeffries 


Wyman at tbe Memorial Meeting of the Boston Society of 
Natural History, Oct 7, 1874, to which, as well as to the subject 
of it, we have already referred —On some points in the geology 
of the Blue Ridge of Virginia, a paper by Mr W M Fontaine, 
is condtided in this number—Mr J D Dana reviews Dr 
Sterry Hunt’s “ Chemical and Geological Essay*,” and Prof 
Asay Gray contributes a short paper on the question, “ Do vari¬ 
eties wear out ?’’ The conduston which he reaches we gave in a 
recent number (vol. xi. p. 334) In ** Communications from the 
laboratory of Williams College,” Mr Ira Remsen treats of (1) 
the formation of naratoluic add from paraaulphotoluenk acid, 
(a) nitro-parasulphobenroic acid, and (3) the action of notas- 
* * ' * 1 is by Mr M 

1 —M A. E 

_j xoology, from the 

museum of Yale College, it treats of tbe gigantic cephalopoda of 
the North Atlantic, and is Illustrated with some good cut*.— 
Among the smaller notes is a useful summary of the results 
obtained at twenty-six transit stations, twenty in the northern 
and six in the southern hemisphere. 

Transactions of the Geological Society of Manchester, voi xtii , 
part 7 —The papers in this part are—the President’s (Prot W 
Boyd Dawkins) address on the most important additions daring 
*873 74 to our knowledge In those departments of geology that 
relate to mining, engineering, and terrestrial physics, “ Fish 
Remains from the Coal Measures, by Mr John Aitkcn, F G S , 
• C'eology of the Pari h of Halifax, l>y Mr Jame* Spencer 

M-morte de la Soc eta de^lt Spctlro. ofosti Italians, Dec 1874.— 
Father becchi writes on the physical study of the comets Coggta 
an 1 lempcl 1874. He appears to have spectroscopically exa 
mined these comets on every opportunity, and to have compared 
their spectra with a Gender ■ tube in front of the object glass. 
I ie found the spectra of a hydrocarbon gas did not correspond 
wiih that of the comet, the brightest band of the spectrum of 
IIC, is m the blur, white that of the gaa CO or CO, is m the green, 
just as In Coggia a comet On the other hand, the blue band ta 
the brightest in the spectrum of Tempcl s comet, and Secchi 
therefore attributes its light to a hydrocarbon The nucleus 
appears to have given off jxilariBed light and also the surrounding 
portions of the comet On July 9 the continuous spectrum of 
the nucleus appeared broken for a short distance on the red side 
of each of the hydrocarbon bands On Sept 5 Borrelly s comet 
appeared to have a number of bright point! of nuclei dispersed 
throughout the comet. 

Astronomischc Nackn hten, No. 2 021 —Joints Schmidt com¬ 
municates the observations on the number of sun spots seen every 
mailable day at Athens. The average number of groups in 
January seems lo be about five, m April it had deer*ased to two, 

’ *' is average remained nearly constant throughout the re- 
:r of the year Position observatio-' T —- 


mainder of the year Position observation* of Loggia’s comet, 
by J Dreyer, of Birr Castle, and the discovery of Planet 141, by 
Paul Henry, appear in this number The transit of Venn* 
rs to have been seen well at Java, by Metzger, the different 
“is during the transit are given The 

- J -*■ T eip*ig In Janur 

* of the eclipse 


appears to 
appearances at v 

eclipse of the sun was observed "at LcipsL 
appears from the observations of the ends of the ecfipst that the 
last contact was seen with the larger apertures before it was $j 
teen with the smaller one. 

Zatschnftder Ocsterreichischen GescUschaft fdr Mdtorolocie, 
Jan 15 —The first paper is a contribution by Dr Hildebrands 
—n to tbe question of the ooodition of vapour in the atmosphere, 

onded on researches mad* by him and Prof Rosen some Years 
ago, and not before published, to hit knowledge, beyond Sweden, 
Le Roy started, and Saussure accepted the theory, that air 
dissolves wa-er or vapour as a fluid dissolve* a salt. WaHenus, 
de Luc, and Dalton, on the other hand, were of opinion that 
vapour is formed through the action of heat exactly in the tame 
way in a vacuum as in air Since the demonstrations of 
Regnsult, the Utter view has been generally adopted By 
experiments resembling those of Rudberg and Regnsult, Dr 
Hildebrandtson and FroC Rosen came to the following condu 
lions —1 If a gas or vapour of water be brought (mecha 
nically or by evaporation) into a volume of gas, this volume is 
immediately compressed or shoved and* until tbe difference in 
pressure it annulled. 2. If a gas or vapour of water be taken 
(mechanically or by condensation) from a volume of gas, this 
volume of gas rushes in from all sides to fill up the vacuum or 
equalise prepare. The condensation of vapour therefore doubt- 
leu plays a Urge part in the origin and propagation of storms, 
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not only by the liberation of bent, but *l*o by the ridden dnmnn 
tionef pressure, which causss an inflow of air and vapour 3 
When different gases and vapour* are at rest next each other, they 
nix and difthte thoroughly till the mixture becomea homogeneous. 
Hence it followa (1) Tint the permanent gases, of which air 
consists, are not independent atmospheres, but thoroughly pene¬ 
trate each other This result is confirmed by all experiment*, 
which show the composition of the air at all attainable heights to 
be the same. (3) That the ceaseless evaporations and condense 
lions render impossible the existence of an independent vapour 
atmosphere, or of a homogeneous mixture of vapour with the per 
manent gases, and cause a rapid decrease of vapour pressure 
with increase of height (3) It is not permissible to subtract the 
tension of vapour from the height of the barometer, in order 
to find the pressure of dry air —An article follows in the Klanert 
MUthttlungtn on the law of Dalton, respecting the independence 
of gas atmospheres, and on the composition of the sir at great 
heights. The researches of Maxwell, Boltzmann, and especially 
of Stefan, lead to these results The definitive equilibrium of a 
gas is determined by the law of Dalton, but not the manner in 
which the gas disposes itself before It has come to equilibrium 
According to that law the mixture of two gases would take place 
with great rapidity, while experience allows the process to be 
very slow The subtraction of vapour tension from the height of 
the barometer is a false application of the law, and a reading 
thus corrected has a purely local signification in the narrowest 

Thx four numbers of the Nuavo Gtornale llotamco Italtano for 
1874 contain the results of a good deal of work done by Italian 
botanists, though several of the papers are by Russians, and are 
printed in French A large proportion of ihe papers in this vol vi 
relate to Cryptogams , including one by Prot Tihistiakoff on 
the development oi the sporangia ard spores in I’olypcilu ce* , by 
C Arcangeli, on certain Fungi of the neighbourhood of I-eg 
horn, and on Alga.- of the group Crcloblast* , by N Sarokin, 
on toe development of Hortmdutm van urn, an Alga belonging 
to the family Ulothricaceo., and by Piof Tchistiakoff on the 
development of the spores of hqutsdum hmosum and Lycopodtum 
alptnum, the subject being treated both iu this and the previous 
paper by the same writer as a contribution to the history of the 
vegetable cell —V Ccsati has a paper on hybridisation in ihe genus 
AckiUaa and on the gemmiparous leaves of Cardamint prdtnsu 
There is a nseful bibliography in each number, and we have a 
report of the proceedings of the Botanical Congresa held at 
Lucca m 1843 


SOCIETIES AND ACADEMIES 
London 

Royal Society, March 18 —“ Report on Observations of 
the Transit of Venus made at Luxor, Upper Egypt, 19th 
December, 1874 .' By Vice Admiral £ Ommanney, C B , 
FRS 

■■ Preliminary Abstract of Approximate Mean Results with 
the Invariable Pendulums Nos. 4 and 1821, in continuation of 
the Abstract published in vol xlx of the Proceedings. ’ By 
Captain W J Heaviside, R E. Communicated by Professor 
Stokes, Sec. R S 

Linnean Society, March 18.—Dr G J AUmann, FRS, 
president, in the chair —Mr Rothery exhibited a convenient 
apparatus for drying plants when on a walking expedition —The 
following papers were read —On thbty-one new species of 
marine Plan a dint from the Eastern Seas, by Dr Col ling wood 
On the resemblances of Ichthyosaurlan bones with the bones 
of other animals, by Mr H G Seeley 

Geological 8ociety, March 10 —Mr John Evans, V P R.S 
president, in the chair —The following communication was 
read — “ The Rocks of the Mining Districts of Cornwall, and 
their relation to Metalliferous Deposits," by Mr John Arthur 
Phillips, MICE In this paper the author adduced numerous 
facts observed by him in the examination of the rocks of the 
mining districts of Cornwall which ltd him to the following eon 
elusions:—The dsy slates of Cornwall differ materially in com 
position, but no rearrangement of their constituents could result 
m the production of granite Some of the “ gieenstonea ” of 
the Geological Survey Map are volcanic rocks contemporaneous 
With the slides among which they are found, whilst others are 
hornblendlc slates, diontes, &c Granites and ehrans having a 
similar chemical and mineralogical competition were probably 


derived from the same source, bat the volume of the bubbles in 
the fitud-cavibes of both having no constant relation to the 
amount of liquid present, do not afford any reliable data frosn 
which to calculate the temperatures at which these rocks were 
respectively formed The stone-cavities of el vans, and probably 
of some other rocks, are often the results of the irregular con¬ 
traction, before the solidification of the base, of imbedded 
ciystals of quartz. In rocks having a glassy base, glass cavities 
will be produced The vein fiuuies of the tin and copper 
bearing lodes of Cornwall were produced by forces acting after 
the solidification of the elvans, but in the same general direction 
as those which caused the eruption of the Utter and these fis¬ 
sures were afterwards filled with minerals deposited by rhwnieal 
action from water and aqueous vapours circulating through them, 
but not necessarily at a high temperature. How far these 
deposits were produced by water rising from below or influenced 
by Uteral percolation cannot be determined , but the effects pro¬ 
duced on toe contents of veins by the nature of the enclosing 
rock and the occurrence of deposits of ore parallel with the lino 
of dip of the adjoining country, lead to the conclusion that Uteral 
infiltrations must have materially influenced the results. Contact 
deposits and ‘ stockwerks have been formed by analogous 
chemical action, set up in fissures resulting from the junction of 
dissimilar rocks, or in fractures produced during the upheaval of 
partially consolidated eruptive masses, llie alteration produced 
in stratified deposits in the vicinity of eruptive rocks is probably 
often due to similar percolations. It is not improbable that 
quartz may sometimes retain a certain amount of plasticity after 
it has assumed a crystalline form 




Zoological Society, March 16.— Dr A Gunther, FRS, 
V I’, in the chair —Mr Howard Saunders exhibited a specimen 
of a Gull ol tamed by Mr Gcrvaue Mathew, R N , at Magda 
lens Bay Lower California, closely resembling / ants fuscut, a 
species hitherto unrecorded from the New World —A letter was 
read, addressed to the Secrelary by Capt. John Biddulpb, con 
taming remarks on ihe Wild Sheep met with during his recent 
' to Yarkand —A lelter was read from the Rev J S 
ee, of Samoa South I acific, giving particulars as to the 
nee of the Palulo (Pal da viruits) on the shorn of that 
island in 1874—Prof W II blower, b R.S , read a memoir 
on the anatomy and affinities of the Musk Deer (Afauktu met 
cktfrui) After an exhaustive account of the structure of this 
animal, based on the examination of a specimen that had recently 
died in the Society s Gardens, Prof Flower came to the condu 
sion that it was most nearly related to the Cervuhi and might be 
placed within the limits of that family —A communication was 
read from the Rev O Pickard Cambridge, in which he gave the 
description of twenty four new species of spiders of the genus 
Erijpme, from France, Corsica, Sicily, Spam, Morocco, and 
4, "iers.—Dr A Gunther, F R.S , read a second report on the 
ections of Indian Reptiles recently obtained by tbe British 
Museum, and described several species as new to science —A 
paper was read by Messrs. Sclater and Salvin, containing an 
account of the birts collected by Mr A Goering on the Sieira 
Nevada of Menda, and at San Crutoval in Venezuela in 1874. 
—A communication was read from M L. Taczanowski, contain¬ 
ing the description of a new species of grouse from tbe moun¬ 
tains of Georgia, allied to the Black Grouse, which was proposed 
to be called lyntrus tnokosuvnea —Mr A. G Butler read the 
descriptions of a large number of new species of Spktngtd *.— 
Sir Victor Brooke gave a notice of a Deer allied to the Fal¬ 
low Deer from Mesopotamia, of which be had lately received 
specimens from Mr P J Robertson. II B M Vice Consul at 
Bussorah For tbis new fotm, which is found in tbe jungles 
along the valley of the Euphrates, Sir V Brooke proposed the 
name Cervut mesopotamims 

Meteorological Society, March 17—Dr R J Mann, 
president, in the chair —The following communications were 
read .—On the climate of Patras, Greece, during 1873, by Rev 
Herbert A Boys. This year was remarkable for sudden fluctu¬ 
ations and great ranges oi temperature, the rainfall, amounting 
to 26 >5 inches, was about tbe avenge, but tbe number of wet 
days (for that place) was great The summer months, however, 
—re very dry, there being only five days in June, none in July, 
l one m August, on which ram fell There was a period of 
sixty eight days from Jane 34 to August 30, without any ram 
whatever—On ozone, by Mr Frsnai E. Twemlow This 
paper gives an account of nearly all that is known of this remark 
able substance. An interesting discussion followed the reading 
of the paper, bearing chiefly upon the amount of oxygen fat the 
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air at various health-resorts.—On the animal mean* of thirteen 
year*’ observations at London, by Mr Richard Strachea. The 
author, having already read a series of pa pert on the different 
lessons, now gives a summary of the results for the thirteen years. 
The mean annual value for pressure from observations made at 9 
A.U is 39 958 inches, the mean temperature of the air at the same 
hour, 49° 6, the annual amount of nun, 34 3 inches, the number 
of nuny days, 165, the resultant direction of the wind, S. 84° W, 
and its forte o 95 The author concludes as follows —On the 
whole it seems that excess of pressure accompanies deficiency of 
ra nfaJl, slow translation of the air from the north of west, and 
fair weather Deficiency of pressure accompanies excess of rain 
foil, rapid translation of air from the south of west, and foul 
weather If meteorological science could gue prescience of the 
annual value of any one of the elements, the others could be 
predicted with considerable accuracy 

Geologists Association, March 5 —W Camithers, F R.S., 
president, m the chair —On the relative age of some valleys in 
the north and south of England, and of the various Glacial and 
Post glacial deposits occurring in them, by C E De Ranee, 
F G S The application of geology to agriculture and medical 
science caused the want of an exact knowledge of the various 
superficial deposits, which lie scattered over the country, to be 
felt, and led the late Sir Roderick Murchison to direct the 
Govefnment Geological Survey in future to prepare a drift 
edition of each map, showing the actual deposit at the surface 
The publication of such maps of the lower Thames valley 
and of South loncaihire enabled the author to compare the 
sequence of deposits in these two important districts, and the 
results arrived at, with the sequence exhibited w other areas 
In Lancashire the Glacial Drift deposits attain a thickness of 
200, and In one instance of 400 feet, and the valleys of the 
Ribblc, Irwell, and Mersey were shown to have been exca 
vated in these deposits by the denuding action of these rven 
in lost glacial times, which, os they gradually cut their vol 
leys lower and lower, left wide and extensive terraces of river 
gravels on the slopes above , Manchester, and the villages 
between it and Altrincham, being built on one of these terraces. 
Of still newer date is th« alluvial plain lieneath the terraces, 
which is made of loam, peat, and nver gravel The peat was 
shown to be connected with the great peat mosses of West Lan 
cashire, where it reaches 30 feet in thickness, and was correlated 
with the peat beds and submerged forests found beneath the sea- 
level, around the entire coasts of the British Isles and the North 
of France. Beneath the peat in the West Lancashire plains 
occurred the Prevail marine gravel, which was correlated with 
the Kurth beds of Somersetshire the raised beaches of Sussex, 
of the Isles of Wight and Portl nd, and of Cornwall also with 
the fluviatilc gravel lying beneath the peat horizon, in the Lanca 
shire valley alluvial plains, and in the tm bearing gravels of 
Cornwall The subsidence marked by the marine beds, and 
subsequent elevation during the forest continental era, followed 
by a subsidence to existing levels, took place after the rivers had 
cut down their valleys to their present depth, with few excep¬ 
tion*, Neolithic man entering the country during the forest era. 
The far older terraces on the valley slopes were compared with 
the implement bearing gravels of the Post-glacial valley of the 
Ouse at Bedford, and with similar ancient high level gravels 
in tie Thames, the Hampshire Basin, the Somme, and the 
Sane near Pans, where no Glacial deposits occur, and it 
was argued, that regarding the similar relation to the depth of 
the valleys excavated, to the drainage area, and the pos Uon of 
the Implement bearing high level graveli—that these, like the 
terraces of gravels of Lancashire without implements, and those 
< f Bedfordshire with, were alike of Post glacial date In the 
Pre glacial continental era the Thames flowed m a similar direc¬ 
tion to the existing river, but 100 feet above its present 
level its course nearly defining the southern limit of the subse¬ 
quent Glacial sea, under which the Weald of Kent and Sussex 
was never submerged In Poet glacial times the Thames may 
have denuded the southern edge of the Glacial deposits, when ft 
commenced to cut down its present valley and to deposit its 
oldest and higher nver gravels, which are immediately overhung 
by the Glacial beds. The valley appears to have attained its 
greatest depth in the era immediately preceding the subsidence 
that occurred prior to the great peat and forest penod, the bottom 
of the valley east of London bong considerably lower than the 
bed of the present stream, but the level is not sufficiently low to 
lead to the belief that any streams that may have flowed from 
the watershed of the Weald anticlinal, through what is now the 


Straits of Dover, to the prolongation of the Thames, would bate 
cut sufficiently deep to have produced fissures that might have 
been fatal to either of the proposed lines of the ChanaefTtaML 

Royal Horticultural Society, March a—Adjourned Annul 
Meeting —Viscount Bury in the chair —The Chairman moved 
the adoption of the amended report of the Council. Tha pro¬ 
posal of Messrs. Prince to construct a skating-rink, and to pay 
a rent equal to 1 I oof a year, had fallen through owing to 
II M Commissioners (without whose consent tha Society had 
no power to underlet any portion of its premise*) having deemed 
it inexpedient to grant their consent The report also 
pointed out that “ the ordinary income of the Society cannot 
support its present expenditure,” and that “ unless the rent of 
2,40a/ is paid to H M Comodsaioners next year the lease of the 
South Kensington Gardens may be forfeited, and to prevent this 
contingency an increased revenue must be obtained "—The 
Chairman announced that since the adjourned meeting, two 
members of Council. Sir A Slade, Bart, and Mr Cbetwynd, 
had resigned, and the legal advisers of the Society had advisee 
them that these vacancies must be filled by the Council, and no, 
by the Fellows. In the interval, also, a despatch had been 
received from H M Commissioners, stating that they regarded 
the legal status of the Council as now free from objection, and 
were ready to resume official relations with it—After some dis¬ 
cussion, the amended report was unanimously adopted, and the 
Council having promised to summon a geneial meeting to con 
sider the present position of the Society, the meeting adjourned. 

Victoria (Philosophical) Institute, March 15 —C Brooke, 
FRS, in the chair —Rev J McCann, D D , read a paper 
on the nature and character of evidence for scientific purposes. 
He commenced by stating that the mind could alone gam scien 
tific knowledge by the process of generalisation Thu must be 
based on evidence that was sufficient, and inch as warranted the 
inferences drawn from it The nature of evidence waa then 
examined, and the difficulty, but necessity, of correct observation 
and logical reasoning from this, in order to form a sound hypo¬ 
thesis, was shown. Various points in Prof Tyndall’s address 
were criticised. 

Glasgow 

Geological Society, March 11 —Mr John Young, F G S , 
vice president, in the chair —The following papers were read — 
Notes cm a tract of vertical trees in carboniferous strata, and 
on river dfbris found in sandstone, by Wn Grossart, Salzburg 
In his first paper, the author described a number of trees which 
had been found in a pit, 40 fathoms m depth, lately sunk to the 
* Little Dramgrsy f coal In the west end of Shotts parish. 
Thu coal Is of an average thickness of 32 Inches, and u over¬ 
laid by a compact sandstone of from two to five fathoms in 
thickness, with a few inches of grey shale, seldom exceeding a 
foot, separating the coal from the sandstone above In the 
workings of the mine eight erect tree trunks had been brought 
to light, all resting on the coal bed, and disappearing in the 
shale forming the roof of the mine. but there had been no 
opportunity of observing if they entered the sandstone above; 
The usual organic markings found on similar remains were 
absent, so that it was impossible to determine precisely to what 
genus they belonged In his second paper, Dr Grossart de¬ 
scribed a senes of beds overlying the “Virtue Well” coal in hie 
neighbourhood, the uppermost being a sandstone, 60 feet in 
thickness. Below this u a gritstone bed, two feet in thickness, 
containing rounded and angular pieces of quartz embedded in 
sand, also remains of trees, pieces of black shale, and gas coal. 
Thu is succeeded by a thin (hale bed, then by a laminated 
sa nd s to ne ten feet ia thickness, followed by a Mack shale resting 
on the coal From a review of the whole series, the author 
concluded that the beds under consideration were formed at the 
mouth of a river flowing from east to west at a period posterior 


especial reference to the habitat of ZHonaa mtuatmlo, EUls, 

Feb. 15 —Mr Charles Bailey in the chair —Mr Hagen ex¬ 
hibited a specimen of Cartx amUhtpeda, WBld., collected by 
Mr J Whitehead in Millcradalo, Derbyshire, in July of las* 
year —Mr Stdebotham, FR AS, then read a paper, entitled, 
“Notes on the Botany and Natural History of Toby and the 
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Neighbourhood "—Mr Spencer Bi c hhsm read a paper on the 
1 '’’ of beehlre used In this country, ana exhibited 


Angtu Smltl. _, .... _,_ 

_ -It Joseph SideWham, F R, A S , tent for exhibition _ 

specimen of the Colorado Potato Beetle (Dotyphera daomttntata), 
which bad appeared in great number* in Canada laat year, and 
had earned great destruction in the potato crop*.—E. W Binney, 
F R.S , V P, exhibited to the Society specimens of a strong 
arenaceous shale, approaching to a flagstone, containing numbers 
of macrospore* of Ltfododendron 

March 9.— hdward Schenk, IRS, president, in the chair — 
On Mr Millar’s method of finding the axes of an ellipse when 
two conjugate diameters are given, by Mr Robert Raw son —Mr 
A M’Dougall invited attention to a specimen of carbon formed 
upon the roof of a gas retort, by the decomposition of the hydro¬ 
carbon gas by beat The carbon thus formed resembles graphite 
in its almost metallic lustre, and it was suggested thst its mode 
of formation might throw some light upon that of graphite —On 
the pretence of sulphate of copper in water heated in tinned 
copper boilers, by William Thomson, PCS — Prof W Boyd 
Dawkins, FRS, exhibited a collection of articles of the Neo 
hthic tnd Bronze ages from the pile dwellings m the Lake of 
Bienne, lately presented to the Manchester Museum, Owens 
College, by Mr J Thompson. He celled attention to the fact 
thst the Neolithic peoples were the first herdsmen and farmer* 
of whom we have any trace, and stated that to them we owe the 
introduction into Europe of domestic animals and of cultivated 
cereal* They were also the first weavers and gardeners. From 
the southern character of some of the domestic animals such as 
5 iir palustru, tnd of some of the vegetables such as the Egyptian 
wheat and itiltne Cretica, it may be inferred that they came from 
the south, probably from the south-east, from the wanner regions 
of Central Asia. 

Watford 

Natural History Society, March it—Mr John Evans, 
F R.8 , president, in the choir —On the Cretaceous Rocks of 
England, by Mr J Logan Loklcy, FGS. As an introduction 
to the study of the geology of Heitfordshirc the author desenhed 
the stratigraphical relation* and the geographical extension of 
the entire Cretaceous system and of its various subdivisions. 
The composition and origin of the chalk, including the results of 
the recent researches ol the ChalUnecr expedition was specially 
dwelt upon, and the hypothesis of the organic origin of clays as 
well as of limestones was discussed The relation of geology to 
botany was pointed out, and the members of this new Society 
were urged to make themselves acquainted with their local geo¬ 


logy ss 
science 


as a prelude to a more c 


e knowledge of geological 
Philadelphia 
Academy of Natural Sciences, Sept 8—Dr Ruschen 
berger, president, in the chair — Notes on Santa Fb Marls 
and some of the contained Vertebrate Fossils,’’ by Mr E 
D Cope -On a new variety of Helix, by James Lewis, M D 
—Prof Leidy stated that in the early part of last June, in 
>T.minlng some of the material obtained from a mill pond 
at Absecom, New Jersey, he had observed a most wonderful 
amoeboid animal, ot which‘he had mode notes, but was not 
able at the time to make a dtawug and satisfactory descrip 
tlon, Subsequently he sought patiently for two days w the 
same material for another individual, but without success. Last 
week he paid a visit to the Absecom mill pond to seek the 
curious amoeboid, and was so fortunate si to find It again. 
Prof Leidy exhibited a drawing of the animal, and described it at 
follows —The ammat at rest is spherical or oval, or constricted 
barV of the middle. In the spherical form it measured the one 
filth of a millimetre in diameter, in the oval and constricted 
form it was about one fourth of & millimetre long, and one 
sixth of a millimetre broad It Is white or cream-coloured, 
opaque, or translucent at the border, and was spotted green 
from food ball* of desmids. It moves with extreme sluggish 
nets, and wuh little change of form From the lore part ot the 
body the animal waa observed to project almost simultaneously 
a number of long, conical, acute pseudopods, about the one 
twellth of a millimetre long From the back part in the same 
manner a multitude of ptpillafonn pseudopods were protected 
about one-filtieth of a millimetre long All thepseudopoBS and 
the surface ot the body everywhere bristled with innumerable 
minute spicules. From time to time more or less obtuse portions 
of the clear eetware wee projected, cad tfeae Ukewa* wee 


observed to be covered with the minute spicules. The opacity of 
the a nim a l prevented the exhibition of a nucleus, if such 
lu general appearance the cunon* creature resembles one of 
the forms of Pdcmyia fnlnitru, described by Irof Greef, In 
* Schultxe’s Archtr, vol x PL iv , Fig g, but in this, minute 
spicule* project only from the posterior disc 1 ke extremity of 
the body, as they have al o lieen observed to do in the cor¬ 
responding part ol Amain itllosa of V alliih, i nd perhaps other 
species The general spiculalc character of the Absecom amre- 
Ixnd is probably sufficient to distinguish the animal genencally 
from Amahs, and in this view the animal may be named ZVum- 
maba mtratnhs 

Boston 

Academy of Natural Sciences, April 8, 1874.—Mr 
Bicknell in the chair —Mr Stodder exhibited scales of Petra- 
iiut mnrtUmus ami Amathutia Horsjrhin, to show that the 
so-called ‘ beads’ were ihc results of imperfect observation and 
illumination —Mr Bicknell exhibited and explained hit achro¬ 
matic condenser, male hy Mr Tolies after the design of 
Mr Bicknell Its focal distance is A and Its aperture 150° 
Its most important variation from other condensers is in the 
position of tnc stops, the diaphragm plate being placed close to 
the front lens, which gives a power of controlling the llluminat 
ing ray greatly superior to that possessed by other condensers.— 
Mr Samuel Well* exhibited a heliostat, remarkable chiefly for 
the small expense at which It was constructed It was ma le from 
a marine clock capable of running like a watch, in any position , 
the hands being removed, a pulley of 4 in. diameter u slipped 
on to the arbor of the hour hand , on the woodwork at the top 
of the clock is fastened bearings for a small shaft, carrying at its 
upper end the plane mirror Intended to follow the movement of 
the sun. On this shaft is a pulley one Inch in diameter, deriving 
motion from the policy on the hour hand arbor by a cord A 
support attached to the side of the clock carries a subsidiary 
mirror directly above the revolving mirror The clock is hung 
on a board, hinged so as to be capable of elevation to an angle 
equal to the complement of the latitude The face of the dock 
is turned to the north The revolving mirror is adjusted to the 
declination of the sun so as to reflect the ray to the north. The 
ray is received on the subsidiary mirror, which reflects it in any 
required direction. The cost of the heliostat wns less than 
twenty dollars, and its performance sufficiently accurate lor 
microscopic purposes. 

April 15 —The president in the chair—Dr Samuel Kneeland 
read a paper on the geology, geography and scenery of th« 
Union Pacific Railroad, illustrated by specimens of ores, fossils, 
and minerals found along the route from Cheyenne to the bierra 
Nevada, with lantern illustrations of such of the scenery as best 
displayed the geological features. 

Wellington, New Zealand 

Philosophical Society, July 18, 1874.—The president, Dr 
Knight, in opening the business of the evening, delivered an 
address, which passed in review the various questions discussed 
at the society * meetings during the past year Its mam feature 
was a dissertation noon certain peculiarities in the climate of 
New Zealand, and the evidences which, in the opinion of the 
president, proved the former existence of glacial jieriods m the 
southern hemisphere just as m the northern, but occurring alter¬ 
nately The effect of ice m producing surface features had, in 
his opinion, been greatly overrated and following up this 
opinion the president explained that the great ice sheets, several 
thousand feet in thickness, which the ice theorists requited, 
could not have existed, as the pressure of the mass of ice would 
melt the lower stratum. 

July 25, 1874.—Dr Hector drew attention to the articles 
with which the museum had been enriched by the officers of 
H M S Challenger These consisted of specimens of different 
fishes, &c —Mr J C. Crawford read a paper on the question, 
“Did the great Cook Strait River inn N w or S E.Alter 
which Mr Hood read a paper onUhe hot wind* of Australia 
having influence on the climate of New Zealand 

Aug. 8, 1874.—Mr Travers read a letter from Capt Turn 
boll, naibour master at Hokitika, to the Hon J A Honor, 
superintendent, deter ptive of a portion of wreck found at the 
Haast, on the west coast ol the Middle Islai d 1 his fragment 
was lound at a great distance from the pie ent ligh water 
matk, surrounded by dense bush It was d -cui i red y diggers 
In 1807. Dr Hector said that in 1867 hi had called aiiwtlon 
to the wreck. Tfce most important point was the distance 



NATURE 


[March as, 1875 


from high water mark at which it had been bond which 
wu folly 300 yard*. It war surrounded by low acreb, the 
terrace* beh nd being heavily timbered. Thii proved that the 
high water mark at that time mutt have been very different 
from what t if at present Capt Fraser suggested that it might 
be a portion of La Pennies ship, which had for many yean 
been sought in vain.—Dr Hector then read an interesting paper 
on the Stunner Cave, in Canterbury New Zealand, by Mr A. 
McKay of the Geological Department, who had made excava¬ 
tions there for Dr Haast in 1872. The exploration occupied 
seven weeks, and on its completion the collections and notes 
which were made were given to Dr Haast and the paper now 
read was chiefly occupied with the author’s own views on the 
question—whether the moa hue ton were possessed of tools other 
th.n those of the rudest descript on and whether there were 
any foots const tuting a difference between them and the Maoris 
of later t me*. After discerning the relative age of the moa 
ovens at the Rakaia and elsewhere the author considered the 
btrnmer Cave to be the oldest. While the evidence obtained 
does not show that the moa hunters were in any way different 
from the Moons, he yet cons dered the penod of the cave de¬ 
posits as much more remote than the traditional date of the first 
amval of the Maoris in New Zealand—350 yean ago—and 
thought that probably I 350 years would be nearer the mark. 
He considered the asserted absence of any traditional knowledge 
of the moa amongst the Maoris showed that the moa was exter 
mini ted either by a different nee, or that the Maoris arrived at 
a date long prior to wh eh their traditions extend. Mr Travel* 
mentioned as an interest ng fact, that there was a family of cave- 
men llv ng n a cave at Port Nicholson, which was situate at less 
than a mile from the Pilot Station at the Heads. There were 
sue or seven Maoris living there and he had frequently visited 
them Dr Hector said that the only grounds Mr McKay had 
for doubt os to the recent date of the moa s existence, seemed to 
be the absence of Maori traditions with regard to t He could 
only say that modem Moons seemed to know all about t On the 
whole he thought there was no reason for jumping to the conclu 
»ion that the moa had become extract at a very remo e period. 
The positive evidence of the existence of the moa in New Z eal a nd 
was probably greater than that of the existence of the emu in 
some parts of Victoria. Many persons were not convenant with 
the rapidity with which animals disappear In proof of this he 
would refer to the bison A hundred and fifty years ago these 
animals roamed over the Eastern States in counties* herd* yet 
it would now be very diff cult to obtain poeitive proof of their 
former existence in those States.—Dr Hector read a paper on 
the Tertiary sene* of Wanganui, by Mr Purnell, and observed 
that the paper po nted out an unconformity in breaking up the 
lower Wanganu ser es, which if established would nava an 
important bearing on the geology of the district. 

Aug 15 1874.—On the alleged Pleistocene glaciat on of New 
Zen and by Mr W T L. Travers, FL.S This paper waa 
devoted to he discussion and refutat on of the theory advanced 
by Dr Haast n various reports and addresses, that during the 
Pleistocene period the physical cond tion of these islands 
resembled that of Greenland where the country is covered with 
an ice sheet and glaciers protrude into the sea and break off to 
form icebergs. After showing that such a view 11 inconsistent 
with the evidence afforded by the existing and extinct founa and 
flora of he country the author argued that the former extension 
of the glacier* was doe to a great elevation of the islands that 
followed the close of the Miocene period to an altitude exceed 
rag ts present elevation by four or five thousand (eel and that 
the ensuing retreat of the glaciers was due to subsequent deprea 
sion the extent of which exceeded the former maximum dera- 
t on and that in post pleiocene times there has been a slight re- 
ele ation with a corresponding re-advance of the glaciers in the 
valleys radiating from the chief mountain centres, such as Mount 


Imperial Academy of Science*, Dec. 3, 1874.—Herr X. 
Fritach presented a memoir on the yearly periods in the insect- 
fauna of the Austro-Hungarian Empire* treating in detail of the 
yearly distribution and periodicity of appearance if in sects , to 
gether with an account of meteorological influences upon them. 
—Capt Volkmer communicated a note on the drinking waters of 
Vienna.—Dr Daubrawa transmitted a paper on some pendulum 
experiment*.—Herr Gruber gave an account of a 'w-H-re ' e ” 
apparatus for the determination of gravity, it was used with 
great success for geographical measurements during 1874. 


Dec. 10, 1874.—Herr von WttQentorf Urfaair reported on the 
meteorological observations made by Schff&Heutnant Weypceeht, 
daring the Austrian North Polar Expedi ti on.—Hen Dr 8tdn- 
dachner communicated a paper on the river-fishes of the sooth 
eastern coast district of Brail, from the month of the La Plata 
to that of the San Francisco.—Director von Littrow read a 
telegram from the observen of the Transit of Verms at Jassy 
when the egrets wu successfully observed. 

Dec. 17 1874.—ProC von Ettingsbausen transmitted a paper 
entitled ‘ The Genetic Organisation of the Flora of Australia. — 
Prof Lieben communicated tome notes on the ox id at ion products 
of camphor and also an analysis of the mineral waters of Pos- 
chitx—Prof Poach] gave an account of the properties of sain 
nted vapour*. —Director Stefan read a paper on the law* ot 
magnetic and electric forces in magnetic and dielectric media, 
and their relation to the theory of light —Oberiieutnant Jut 
Payer then gave an account ef his sledge expeditions in Frans- 
Joseph s Land, with special reference to the character of its 
hUls, glaciers, vegetation, and animal life—Dr Hbtatsohek 
common cated the elements and ephemendes of Comet VI 
1874, discovered by Borrelly at Marseilles on Dec. 6. 

Paris 

Academy of Sciences, March 8.—M Frfmy in the chair 
—The President in speaking of the sad lota the Academy has 
sustained in the death of one of its most eminent members* M 
Mathieu to whom they bod just paid their last tribute of respect 
by attending his funeral, proposed, in honour of the deceased, to 
adjourn the meeting — M Broch then made a speech in the name 
of the Commission du Mitre of which M. Mathieu was the 
president—The meeting wu then adjourned.—Four letters re- 
1st ng to the Transit of Venus were received, via. —From M 
Fleurisis, dated Pekin Jan 5 1875 giving the complete details 
of the observations made at that station, and containing an 
account of further scientific researches made during the time 
the severe cold detained the observers at Pekin, the rivers not 
being navigable from M Mouchez, dated Dec. 13, 1874, with 
an account of the observations made on the Island of St Paul 
from M Bouauet de la Grye who will shortly arrive in Peril j 
lastly from M Andrd who report* that he could only observe 
one internal contact, and that he resolved to prolong his sojourn 
at Noumea to make exact determinations of the longitude of 
that place 
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DFEPSEA FISHING 

Dap-Sea Ftshitig anti Fishing Boats An Account of the 
Practuat Working of the vanous Fisheries mound the 
British Islands With Illustrations, &c By Edmund 
W. H Holdswortb, FI S, Ac, late Secretary to the 
Royal Sea Fisheries Commission (London Edward 
Stamford, Charing Cros«, 1874) 

R HOLDSWORTH, having officiated as secretary 
to the Royal Commissioners who inquired into the 
state of the British fisheries m 1863, and whose report 
was presented to Parliament in 1866, his had access to 
the very best information and to people who have all the 
“ins and outs” of the fisheries at tbeir fingers’ ends 
As might be expected, therefore, from the opportunities of 
its author, this is an excellent work of its kind, forming a 
complete directory to the fishing ports of Great Britain and 
Ireland, and persons about to embark in any kind of 
fishery enterprise could not have a better guide Although 
the author makes no parade of being scientific, and has 
no pretension to unfold other than an unvarnished tale 
of our fishery resources, the book is not devoid of mte 
rest for scientific persons, seeing that it contains some 
account of Prof bars’ discoveries with regard to the float 
ing of fish spawn Moreover, Mr Holdsworth’s work 
appears opportunely enough, seeing that the daily news 
papers are indulging in discussions regarding oyster spat, 
over dredging, and cognate subjects 
The question of "over fishing ’ is of the first import 
ance, because we are dependent on the sea for a vast 
proportion of our food supplies On this subject the 
author of “ Deep-Sea Fishing ” is evidently at one with 
his late masters, but in discussing it he is compelled to 
admit a large incicase in the machinery of capture, 
indeed, the book is very much a record of that fishery 
improvement which, so far as the catching apparatus 
is concerned, has now become pretty general Although 
it is wise to accept, discuss, and analyse all the infonna 
tion we are able to lay hands upen which bears on the 
question of our daily supplies of food, we shall not 
at present say more about ‘‘overfishing,’ so far as 
that question is incidentally alluded to by Mr Holds 
worth, than that his inferences and his facts are very 
much at variance Put in a nutshell, nothing can with- 
stand the logic of the case for those who say we arc 
“Over fishing ,” it is, that the supply of fish being equal to 
what it was, an increased number of boats and an vm 
proved mode of capture, with constant multiplication of 
the apparatus of capture, should, in a given ratio, add to 
the supplies of fish which are brought to market Issue 
has been joined between those who say our fisheries are 
not so productive as they ought to be, and those who 
aver that we are “ oyer fishing, ” and, so far as the 
evidence we have seen goes, the latter party have, we 
think, the best of the argument 
It is of the greatest importance to the present and future 
of our fisheries that we should fish with economy, and, 
above all, that we should fish in such a manner as will not 
wantonly waste the spawn of our best tatye fishes. At pre 
sent the waste of spawn, through the capture $f gravid and 
You xn—No 383 


immature fish, is so enormous as to be incalculable. It 
has been said of the salmon, that although an individual 
may be of the value of ten shillings per pound weight on 
a Bond street counter.it is north five times that price 
when it is on the spawning pedds ” The same may be 
said of all fish, even of those which we least esteem for 
food purposes. In times past, fish have been held so 
cheap, in consequence of the liberal ideas which were 
prevalent as to their great abundance, that men thought 
it of no importance whether the fi'li they ate were or 
were not full of spawn , indeed, customers thought them 
selves rather ill treated when their fish merchant sent 
them a fish without its roc and, as a rule, fishmongers 
cannot do otherwise than 'end “full fish to nil who 
purchase, for the very excellent rca'on that it is at the 
season when they arc about to become reproductive that 
man obtains easy access to them It is al'o the roaron 

when they arc most unfit for food No gnxicr or cattle 

feeder m Ins right mind would kill a cow when large 
with calf, or a mare big with foal And putting the case 
another way, if all our oxen were killed is calves, and 
our sheep wh le they were lambs should we not veiy 
speedily be on the verge of famine ? Yet these are the 
modes of doing bn .one's wh ch prevail in our fisheries 
It is well that the inhabitants ef the sea are so prolific in 
their seasons of rcproductivcncss were they less so than 
they arc, a very few years would exhaust even the pro¬ 
ductive cod banks of Newfoundland 
As regards silmon, the percentage Of eggs which come 
to life and yield fish is pretty well known, as is also the 
percentage of young fish which is destroyed The num¬ 
ber of salmon (Sal mo silai) which escape infantile penis 
and become reproductive is very 'mail, not ten per cent 
Out of every hundred eggs spawned in the natural state, 
it may be calculated that at least one third escape the 
action of the fecundating milt that another third never, 
from various causes, come to life, which leaves only one 
third to produce fish and of the thirty three tiny animals 
thus left, a full half will be killed by enemies, which are 
numerous, leaving, say, sixteen young smolts to become 
grilse, and as these have to make one voyage to the sea, 
or probably two, before they become reproductive, their 
number in the end becomes sadly reduced, so reduced 
that probably not five of them will be able to repeat 
the story of their buth and so provide future supplies 
If the mortality incident to fish life be so great in a 
salmon river, what must it not be in the ravening 
depths of the ocean? A large codfish we know yields 
more than a million of eggs, but when we consider the 
fact of these eggs being entrusted to the boisterous 
waves of the sea, we have little hope that the yield of 
reproducing fish will be greater than in the case of the 
salmon, which enjoys the comparative tranquillity of in 
land streams Much ignorance has hitherto prevailed as 
to how fish spawn The salmon wo have been able to 
watch day by day, and to note every action whilst it is 
engaged m that great function of its nature, and we also 
know a little about the reproduction of the herring, but as 
regards the reproductive modus operandi of our larger 
sea-fish, much that we know, or think wc know, is only 
the result of guessing or of reasoning from analogy M 
Sari has discovered that the ova of sc me fishes, notably 
the ova of the cod (Gadns monhu r) and of the plaice 
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(Pleuroneciet flaitua), are hatched whilst floating on the 
waves. Ova of these and other fishes have been found 
floating m different stages of development There is no 
doubt of this fact, and In some of the larger rivers of 
China the spawn of fishes is lenown to float on the sur¬ 
face, for it is collected at certain places for piscicultural 
purposes, by means of bunches of grass and soft matting 
These it is lenown become the lccipients of large num¬ 
bers of fish eggs, and are easily removed to other waters , 
which, being barren of fish aie in this mode repopulated. 
1 hue cannot, we think be a doubt that various fishes 
spawn in various pi art s some at the bottom of the sea, 
some on the surface tnd it is very likely, by this diver 
sit>, that tl e varied species aie best preserved The 
herring ( Clufen horengus) and probably all its con¬ 
geners (but thu is not quite certain' spawn on the bottom, 
and the eggs remain there, adhering in masses to the 
rocks and stones. The eggs of the salmon, we know, 
when not washed away during deposition by flooded 
water, snk, by means of their weight, to the bottom, 
where the patent fish instinctively covers them up with 
gravel in order to protect them from their numerous 
enemies Most sea fish, we have a strong impression, 
emit their spawn in the same manner, whatever future 
ducction it may take in the way of motion. All the fish 
eggs which we have seen gathered from the surface of the 
water were almost at maturity and the late Mr Robert 
Bunt, of thel Ly fishenes, infoinied the w liter that he had 
seen salmon eggs, as the time approaehed for the eiloswn 
of the fish rise to the top of the water in the breeding 
hoses at Stormontfield, but l/uy altvnys uul a^ain before 
the birth of the fish 

\\ hat pr tcttcal bearing has all this on the economy of 
our fisheries 5 will be asked There is one pant which Mr 
Holdswoitli makes in detailing M Sars’ discoveries, and 
it is, briefly slated, what becomes of all the complaints 
against the btam trawl net ’ •' 1 hat pondeious instrument, 
as all of us are aware, has keen accused of breaking up 
the spawning beds and killing the fiy, but naturally, if 
there is truth in the discoveries of M bars, and if the 
spawn float on the waves, th it nccusaiton must fall to the 
ground lhal the trawl net * hashes ’ the fish which it 
captures, and destroy i laige number that it docs not 
capture, is well known, but not any of our modes of fish 
mg ire perfect It is not possible to dictate to the fish as 
to which arc to enter or stay out of the diath chamber 
Nor, if a hundred hooks be set with bait for the line 
tisheiy, can we dictate as to what size of cod fish or 
haddocks should take the hook One thing we can do 
we can icject all fish which are of insufficient size or have 
not had an oppoitumty of multiplying their kind Most 
of tLc line fish when taken on board are alive, and also a 
large pen entage of fish that are trawled. 1 hose which 
are too small might be restored to their native element 
We are ourselves recommending this plan So far as we 
understand Mr llold&worth, he only confines himself to 
an exposition of how we fish as to hew we should fish he 
is silent, in fact, he is satisfied with the deliverance of 
the Royal Commission of 1863, of which he was the 
secretary, th|t our fish supplies have increased and are 
likely still further to mciease We should not in the 
least object if the increased supplies kept pace with the 
augmented machinery of capture. 


JARDINE’S “PSYCHOLOGY QF COGNITION* 
The Elements of the Psychology of Cognition. JJV 
Robert Jardine, DD, DSc, Principal of the Central 
Assembly’s College, Calcutta, and Fellow of the Uni¬ 
versity of Calcutta. (Macmillan and Co., 1874.) 

R JARDINE has seemingly had some personal 
reason for writing this treatise, for in the preface 
he asks the critic to bear m mind “that the boqkhea 
been written with considerable haste, in order to secure 
its publication within a certain limited tome.” It would 
have been wiser to ignore the critic for this unsympa¬ 
thetic personage is only too certain to meet this innocent 
confidence with the unfeeling remark that perhaps the 
interests of science would not have Buffered had the 
author token a little more time over his work. Had 
nothing been done before Mr Jardine began to write "to 
show the inadequacy and unsatisfactormeu of a prevail¬ 
ing system of psychology,” he would have required to make 
a much more thorough and more direct attack on the 
teachings of Mr Mill and Prof Bam, in order to 
accomplish “ one principal object ” that he had in view 
Again, wc think Mr Jardine would have better consulted 
the interests of his rcadera generally, including the 
“students,” for whom the book wa6 “principally de¬ 
signed,” had he made more explicit reference to the 
writers to whom he is indebted for the weapons he has 
employed in this attack on “phenomenalism ” Another 
general criticism that must be made is, that there is not 
a sufficient wealth of concrete illustration, and that, 
though the writer has “endeavoured to express himself 
in as clear and simple language as possible,” his words 
are, neveitheless, often dark and difficult enough. Wbat 
will leaders “beginning their philosophical studies * make 
of such a sentence at this?—" It must be borne in mind 
that it is in their character as modes of the non ego that 
objectified sensations are localised The localising is, 
therefoie, not so much an act of consciousness at a pre 
cept of consciousness and a foim of the non ego.” 

We do not find it easy to review this book fairly For 
one thing, the author has no personality, then, while on 
the one hand it would be very easy to speak of the ex¬ 
cellence of many pieces of exposition, on the other hand 
nothing could be easier than to select a few passages for 
unmitigated censure On the strength, for example, of 
the following sentence, one might almost question the 
claim of the writer to rank as a scientific student of the 
subject on which he hss written —“ In the scientific 
mind of modern times,” says Mr Jardine, “ there has 
arisen, through the influence of a long continued and ex¬ 
clusive study of phenomena, a predisposition to doubt 
the occurrence of events which are plainly beyond the 
sphere of phenomenal laws* The worst of it is that 
long before we reach this sentence, which occurs 
near the end of the book, we have come to regard 
Mr Jardme as a man of such respectable ability that 
we have the greatest difficulty in believing that lie 
can really think that anything be has said can Carry 
him a single step towards the goal he now seems 
anxious to reach. The scientific men of modem time* 
arc innocent enough of having their “ vitiat ed 
by the prevailing phenomenalism” represented fin Hr. 
Mill and Prof Bab They have indulged in ap ex^ppvg 
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phenomena for the very sufficieet reason that 
'.hey can never get at anything else In justice to the 
Author, however, it must be said that he several tunes 
gives pretty distinct evidence that he has never quite 
grasped the question at issue between our modern realists 
and idealists. Compare the following sentences with the 
one just criticised Light, heat, electricity, force, as 
studied by physicists, are nou phenomenal powers, and the 
object of science is to ascertain their laws and relations ’ 
“ Realism, as found in Herbert Spencer, and as supported 
by recent investigations of science, demands a belief in 
real objective non phenomenal forces.” Mr Jnrdine does 
not tell us, and we cannot conceive, what recent scientific 
investigations he could have been thinking of but that be 
should suppose that Mr Spencer’s doctrine of the unknow 
able could be supported by any recent discoveries, or by 
anything ever to be discovered, shows conclusively that 
he has still to learn what that doctrine really is 

We agree with Mr Jardine in rejecting the idealism of 
Mr Mill, and we must say that some of Mr Jardme’s 
criticisms are very happy Here is an example Mr 
Mill says that the possibilities of sensation that make up 
a given gToup “ are conceived as standing to the actual 
sensations m the relation of a cause to its effects ” On 
this Mr Jardine remarks “We have, for example, the 
sensation of a particular figured colour, which is asso¬ 
ciated with the name orange. Connected with this sensa 
lion there arc a number of possible sensations of smell, 
taste, touch, sound, &.c 7 he possibility of those sensa 

ttons is the cause of the colour What does this mean ? 
Is the possibility of a smell the cause of a colour? Is the 
possibility of a taste the cause of a colour ? Or is the 
possibility of all the other sensations of the group taken 
together the cause of colour ? " No doubt some of Mr 
Mill's disciples may object that Mr Jardine has misunder 
stood Mr Mill, they will, however, find it hard to give 
any definite meaning to the words of their master without 
either making him a realist or letting m some such criti 
cism as the above. 

But though we cannot always agree with Mr Mill, we 
can never think of him without feelings of profound ad 
miration and respect We have therefore no sympathy 
with Mr Jardine when he tells us how easy it is “ to show 
the absurdity ” of Mr Mill’s attempt to explain our notion 
of extension A more modest self-appreciation m the 
presence of Mr Mill would have been becoming, the 
more so as Mr Jardine has none of that cleverness of ex 
pression which may at times do something to cover the 
audacity of the cntic. Mr Mill will not fall before the 
word “ absurdity ”, and Mr G H Lewes will not be 
seriously damaged by being loosely classed with “ a set 
of visionary speculators called phrenologists,” who, acting 
upon a "hasty and crude hypothesis,” have made a very 
great blunder . 

There only remains to say that Mr Jardine seems to be 
himself unacquainted with the psychology of our own 
day. He may sneer at Mr Lewes for giving “ promi¬ 
nence to the study of physiology as a means of becoming 
acquainted with mental laws,” but if he would entitle him¬ 
self even to a bearing, he must, as a first condition, make 
himself master of the knowledge that has been laboriously 
acquired by the school of investigators to which Mr 
Lewes belongs. Douglas *A. Spalding 


WHITE'S “ SELBORNE ” 

WktUs Natural History of Selborne Edited by J E 

Harting, F LS Illustrated by Bewick. (London 

Bickers and Co, 187$) 

LTHOUGH we have no evidence that, within tlwf 
last century, there has been any considerable 
change in the average standard of human mental power 
amongst civilised nations, the surroundings of every day 
life have so greatly altered, both in their quality and in the 
rapidity of their occurrence, that the standard of ordinary 
existence has undergone a corresponding modification 
The introduction of steam locomotion, the electric tele 
graph, and the penny post have developed such a condi 
lion of unrest in humanity at large that the unalloyed 
repose of a continuous rural life is rarely sought for, and 
as infrequently obtainable We can hardly conceive it 
possible that anyone, such as a life fellow of a college, 
as was Gilbert White, of Oriel, Oxford, should at the pre¬ 
sent day settle down in any out of the-way part of the 
country, satisfied with nothing more than an opportunity 
of observing and recording the surrounding phenomena 
of nature More would be expected of him, and he would 
be continually led to feel that he was but one of the 
instances of the vegetating influence of an antiquated 
system, whose advantages were being daily disproved by 
his individual existence 

The same influences have affected the mental world 
h acts have a less intrinsic value than they used to have 
in the time of Gilbert White, the Addison of natural 
phenomena. More must now be extracted from them m 
tlieir mutual relations They must be manipulated into 
the web of some inclusive hypothesis, or otherwise they 
may as well die an unrecorded death, because their indc 
pendence only helps to block the already but too narrow 
path which leads towards omniscience In this period of 
revulsion against cncydop-edic knowledge, a remark by 
the author of the work before us, when writing of the otter, 
indicates a tenour of thought which is antiquated, to say 
the least “ Not supposing ,that we had any of those 
beasts in our shallow brooks, I was much pleased to see a 
male otter brought to me, weighing twenty one pounds, 
that had been shot on the bank of our stream below the 
Priory, where the rivulet divides the parish of Selborne 
from Hartclcy Wood ” No inference is drawn, no com¬ 
ment made , wlience the source of pleasure ? 

We cannot well conceive a more efbcicnt editor, at the 
present time, than Mr Harting rhat author's consider 
able experience and his great love for the study of the 
ornithic fauna of the British Isles has already made his 
name well known m connection with the birds which 
reside amongst us, and those which visit our shores. He 
also tells us m his preface, as may be equally well inferred 
from his annotations throughout the work, that he is well 
acquainted with the neighbourhood of Selborne, which 
enables him to correct a few of Gilbert White’s inaccu 
racier, and bnng to the foreground those slight changes 
in the fauna and flora of the district which have occurred 
since the book was originally written Amongst the latter, 
special attention is directed to the remtroduction into 
Wolmer Forest, by Sir Charier Taylor, of black game, 

“ which I (Gilbert White) have heard old people say 
abounded much before shooting flying became so com- 



4*4 


NATURE 


\Afril t, i8yg 


man" j and the non-applicability to present visitor* to 
the Devil's Dyke, of the remark that “ there are bustard* 
on the wide down* near Bnghthelmatone ", and to those 
who spend their summer at Eastbourne, that “ Cornish 
choughs abound and breed on Beachy Head, and on all 
*the cliffs of the Sussex coast” A lengthy list of refer¬ 
ences is given with regard to the habit* of the cuckoo, 
a subject on which further reliable information is much 
needed 

The typography, paper, and binding of the work are all 
that can be desired, and Bewick's drawings add further to 
its general interest 


OUR BOOK SHELF 

Microscopical Notes regal ding the Fungi pit sent in 
Opium Blight By D D Cunningham, M B, Surgeon 
H M Indian Medical Service (Calcutta Office ol the 
Superintendent of Government Printing 1875) 

Dr Cunnincham his devoted much care and attention 
to the study of the fungi present in the opium blight, and 
the results of his labours are given in the present 
pamphlet The most important fungus piescnt, and the 
one really causing the blight, is a species of I’eronospora, 
and thus belongs to the some genus as our own too wJl 
known potato disease fungus AsinlndiathePeronospoi 1 
affects the opium crop very seriously, it is a matter of the 
highest importance to have the life history of such a pest 
worked out thoroughly by a competent observer The 
Peronosporaaiborcsccns, which m Indiaattacks the opium 

S , is to be met with in this country on the n d poppy 
terfi/uras) Dr Cunningham invariably found the 
ispora present in blighted leaves, and he describes 
fully the mycelium and the conidia of the fungus 1 he 
mycelium spreads through the intercellular spaces of the 
leaf, branches coming to the surface through the stomata, 
which ramify and produce the conidia The comdia 
apparently do not produce 1 oospores The sexual mode of 
reproduction byanthendia and oogoma waa not observed, 
even although De Bary has already described the oogoma 
of this fungus The life history thus is imperfect, and we 
must urge Dr Cunningham to persevere and not rest 
satisfied until he has observed the whole of the stages of 
this fungus 

After the parasite has done its work, the leaves of the 
poppy become infested with a number of other fungi, 
chiefly saprophytes, and Dr Cunningham carefully de 
scribes and figures several of tbe forms 

W R M‘Nad 

Logarithmic and Trigonometrical Tables fn Approxi¬ 
mate Calculation. By J T Bottomley, M A, h K S C. 
(London and Glasgow Collins and Co, 1875) 

Thesf tables were primarily arranged by Mr Bottomley 
for the use of the students of the Natural Philosophy 
Class in Glasgow University, but we believe many other 
students will feel grateful to the author for having pub 
hshed them. 

An r s , handy book of tables such as this has been 
much warned for Mathematical and Natural Philosophy 
Classes in the Universities and for advanced schools. 
There is no reason why, with a really convenient book, 
boys should not all learn logarithmic arithmetic as soon 
as they knpw decimals But the books hitherto in use are 
too formidable Moreover, practical calculators will find 
much use for four-figure logarithms, sines, &c, and many 
people who sever use logarithms will be able to do so 
with ease when they have a four figure table 
Mr. Bottomley has in this manual arranged (on the 
plan of De Morgan, we believe, who first applied it to 
logarithms) sines, tangents, logarithmic sines, and loga- ] 


nthmic tangents, and has printed them, with the loga* 
nthms and antiloganthms, each table on two facing pages. 
We heartily approve of Mr Bottomley’* plan, and 
recommend his manual to all teacher* and students who 
wish for an easily consulted scientific ready reckoner. 


LETTERS TO THE EDITOR 

[ The Editor does net hold hmsdf responsible for o p tem m s exOressei 
by his correspondents Neither earn he undertake to return, 
or to correspond with the writers of, refected memueripts. 
No notice u taken of anonymous communications ) 

A Gyrostat Problem ’—Answer 

Lrt W* be the weight of the fly wheel 
k its radius of gyration 
m its angular velocity in radians per second. 

IP the weight of wheel and case, together 
<r the distance from the centre of inertia to the pout of 
attachment of the string 
g the force of gravity. 

1 he moment of momentum of the wheel round its axis is 
« IVJP 

lhe rate of generation ol moment of momentum round a 
he ruontal axis perpendicular to the axis of the wheel, by the 
couple produced by the ection of gravity and tbe tension of the 
coni by which the gyrostat is suspended, is equal to the moment 
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Hence** Mjrp" in rsdiMi per second. 

Htoee number of revoktious per second ~ 2 £fy 
Snbatii at l ng the numbers given In the question, we have for 

9 x 981 4 x aas° x 6 
3 1416 x 1800 X 16 
- 3931evolutions per second. 

Glasgow D M Farlank 

The 8ounds of the String Organ 
Mb. Bajllix Hamilton’s invention of a conjoined string 
and reed which is now being carried ont in a musical Instrument 
to be Called the string organ, has caused a marked interest both 
hi its musical and mitt scientific aspects. My attention was at 
id to It strongly, for one reason, that it promised to add a new 
jer to the family of keyboard instruments, and for another 
1, that the study of its possibilities and practical working 
J — J1 ‘--o close m analogy to those of the organ 


member to 
reason, f 
showed 


j pffra fr fa __ 

r _it and travelling of the node,_ 

will in obedience to changes in the relative conditions of reed 
and string I find that ''tension " on the string is equivalent to 
"scale’ 1 m organ pipe*. To give high tension to a string is m 
effect the same as to use a narrow scale of pipe , thus, keeping 
the reed force constant, we may respectively, by giving higher 
tension to the string, or by using a narrower pipe, drive the 
node higher, and conversely, slackening tension or using a wider 
scale ofpipe, we may displace the node to a lower position. Id 
the conjoined reed and string we can see this change taking 
place, eider how it shall take place, and may clip the nodal 
point with our fingers without disturbance of the continuity of 
vib r ations. The process is visible, the result tangible. 

The estimate Lord Rayleigh * has given of the instrument as 
i reed” is undoubtedly nght, yet it can scarcely be 
the oppesition estimate is undoubtedly wrong. An 
* organ is a pipe-instrument, and also is a wind instru 
merit, yet in acoustical relations the pipe is out of theoretical 
conformity, is a modified pipe, the air-reed likewise, according 
to the kind of pipe it is allied with, is a modified reed, and siml 
lady in this novel organ the string and reed modify each other , 
sever the union, and the manifestations of the two independent 
forces will be wholly different Specifically it is a wind instru 
meat, and I cannot but think we should admit it to be both 
"modified reed’ and “modified string,” they work together 
as a system, each contributing its own character, and each in 
degree determining, through compromise and affinity, the Issue 
of the union Strongly impressed with this belief, my explana 
tiona will consequently differ from those generally current con 
coning ingenious combination 
Lora Rayleigh, in explanation of bis estimate, says, " the 
intermittent stream of air, which does not take Its motion from 
the reed, gives rue to a highly compound musical note. ’ Either 
I do not understand this affirmation, or I misunderstand it, I 
have always considered the intermittcace of the stream to be the 
result of the reed’s motion. And further on, another sentence to 
strengthen his distinction 1 "The fact that the pitch of the 
system is mainly dependent upon the string seems to have dis¬ 
tracted attention from the important part played by the stream 
of air, and yet it is obvious that wind cannot be forced through 
such a passage as the reed affords without the production of 
waiaAr speaking, not without experience in varieties of free 
reeds, I cannot recall a single instance of the wind forced through 
the postage afforded by the reed producing anything like a 
musical sound. Our views probably differ in expression and in 
interpretation more than in perception. 

With some temerity I think 1 may say that the working of the 
free reed is negjfeiny estimated by scientific observers. It is 
generally stmpoaK that the prtuttre of the wind originates the 
vibration of th* reed in instruments, whereas the tact is thst 
the nee reed may be so set that although perfectly free to pass, as 
may be seen on holding it up to the light, perfectly free to 
sound, as may be proved by percussion, yet, placed within the 
tnstnrmsnt, it will be dumb to all pressure of the wind The 
m tent ial eoaditioa for speech is for the reed to be so set that a 
• SestUmjtvolxLp. jo£ 


sufficient amount of sir shall with velocity pass the side* and 
throuAthe mortice of the reed equal to causing a suction on the 
under side of the reed then only will the reed proceed on its 
““T* “2 '£* P ven to the stream when the reed readies 
the level of the block intensifies the suction, the development 
whereof progresses until the back lash or return of the reedcreate* 
a stronger partial vacuum with a promptness of power effectual 
for establishing the condition of vibration. There are pecu 
llandet, too. In the process of the suction, not lightly to t* 
passed over by the scientific observer The true test of Action is 
the degree of ouicknest in speech. The most prompt articulation 
is thst m which the process of suction is most gradual; this is 
not paradoxical, though it may seem so If a Urge amount of 
wind is allowed to pass, the action will be suddep yet, notwith 
standing the speech, comparatively estimated, will be slow The 
suction should first attack the tip of the reed and gradually draw 
upon the stem If you allow passage to the wind near the root 
of the reed, or if you hollow or arch the item, permitting wind 
more freely to pass the middle of the reed, it is inevitably at the 
sacrifice of quickness of speech, and nothing is more fatal than 
allowing extra opening for a rush of air between tho tip of the 
reed and the frame, for you thereby impair the perfectness of the 
suction at its most vital point 

In the case of a reed and string conjoined, the string is a 
weight to be moved , the force of wind will effect the displace¬ 
ment if the string hts held the reed in position to allow passage 
of wind, and when the equilibrium of the string has been m the 
least degree disturbed the return motion becomes a source of 
additional impetus, inducing the reed to follow by recriprocation, 
yet even here wo do not escape the demand for suction, the 
value for this purpose of a tube or a channel beyond the reed is 
as evident as in the harmonium. The difference between the 
modem harmonium and the old seraphme is, that the former has 
pipes or channels to every reed, the Utter had its reeds placed 
over apertures in plain boards, the reed conjoined to a string 
when so placed over a simple aperture will sound as would the 
reed in the old seraphme, but generally with the exhibition of 
the same defect, slowness of speech. Select an instance of such 
a string and reed so sluggish that the attainment of speech to the 
semblance of a musical note U u tnal of patience. then add a 
tube of suitable character, and in companion of condition, the 
promptitude of response and power of tone will give certain 
evidence of its value for here, as in all musical instruments, the 
function of the tube U to aid and to develop more strongly the 
force of suction. The suction 1 mean is that which Is caused by 
the Issue of a current of compressed or condensed air into the 
atmosphere 


tone given by the new mechanical action of “ reed-and string ’’ 
working linked together, and I have not heard, from any of the 
numerous thinkers and observers who have commented upon it, 
a satisfactory solution Lord Rayleigh truly states, "it Is cer- 
tain that the note actually heard is compound, ’ and also thst 
' the peculiar character of the string that its notes form a har 
monic scale, does not come into play ’’ 

What is it, then, that we hear, and how comes this highly 
compound musical note into being? Let me ffer this solution, 
if only os a suggestion. It is generally agreed that “ there Is a 
great deal of octave in the tone, ’ sometimes the fifth, and fre- 
quently and most strikingly a beautiful major tenth, so clear that 
it seems to sing away by Itself as if in independent existence, this, 
whilst it is certain that the string is not vibrating m forms either 
of the octave, fifth, or tenth or of any other of the accessory tones 
so often present to the ear Rightly to apprehend the action of 
strings in musical instruments, it is, I think, desirable to regard 
every string as a tuning fork acting upon the sound board throagh 
the bridge, which, thus considered, tints stem for the communi 
cation of its vibrations. The intensity of sound from a tuning 
fork or from a string depends not alone on amplitude of move¬ 
ment, but on pressure, the amount of such pressure being mainly 
determined in the esse of the string by the angle the string 
makes in its strain upon the bridge under the particular tension 
to which it is subjected. A tuning foils sounds loudly or softly, 
according as its stem is pressed strongly or lightly by the hand 
upon the sound board. A string deflected right and left delivers 
each way its pulse throegb the bridge to the sound board, a free 
reed, moving forward and back ware, gives an effective impulse 
as musical vibration one way only—in the back huh, or return, 
consequently, in this matter of conjoined reed and string, it 
appears to me we have always two fundamentals—two tones 
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having distinct power*, and either of which may take the posi¬ 
tion of root or prime, these coexistent tones, whatever the 
previous Independent ratio of string and reed as regard* pitch, 
will always, when thus yoked together, be one an octave higher 
than the other. Singularly, too. it 1* not necessary thu the 
lower ol these fundamentals should be the pitch note to the ear, 
Its apparent character may be that of a sub-tone. Generally, 
the higher fundamental Is the leading tone, and for this reason, 
that the predominance of one or of the other may be determined 
liy character and by condition In the reed, amplitude of 
excursion Is the measdre of Its attainment of strength In the 
string, tension is more effectual for power than amplitude is. 
String tone thus gains by limitation of excursions of the string, 
whilst at the same time reed tone is at a disadvantage from the 
restriction imposed by tension on the play of the retd Con 
trariwise with a lighter string, power may be allotted to the reed, 
also by tubes by partial occlusion of orifice, by coverings or 
shadings, the reed tone can be modified in a variety of degrees , 
It may lead in trumpet like vigour, or be heard only In quid 
undertone accompanying the higher sound 
These two notes are rigorously exact in relative pitch, and 
when both have intensity, although different in kind, they pro 
duce other tones, ns in the stop o( the organ called the “ Great 
Quint,’ the tone of one pipe added to another that produces a 
tune a fifth higher, gives rise to a third tone an octave lower, but 
never perfectly, except on the same conditions, exactness of 
pitch and Intensity, with, at a rule, the higher note voiced the 
strongest The reed and string necessarily, if preceding propo¬ 
sitions ore true, being In relation an octave apart, give rise to 
summation tunes, first to the fifth, and these again to octave 
tenth, and the rest in due order, but differing In intensity In 
harmonic scale those possible would be octave, twelfth, super- 
octave, seventeenth, &c , and so here, if reckoned from the 
lowest tone as the root, but summation toms seem to require 
lor their perfect production the same conditions as named 
above lor difference tones, so that relatively the oc ave becumcs 
by its voicing the leading tone, it fixes the pitch for the scries m 
teference to itself, and thus the ear has cognisance of the tenth, 
not of the seventeenth Thu major tenth to the tonic, so unmis 
tnkcable that it could not lie gainsaid, was always a purrle 
viewed as harmonic. Why It was so clear will readily be per¬ 
ceived when calculated as summation twice fulfilled 

The general supposition Is, lliat because it is a string that is In 
action with the reed, therefore a stringy tone is in conseiiuence 
obtained, the proof being that a stringy tone is actually heard 
On the contrary, the true action of the stiing, whence arises the 
peculiarity of violin or violoncello, does not take place What 
then ? In a cunous way effects are gained which naturally simu¬ 
late the quality liy stringy quality musicians mean the tone of 
the bowe 1 string Amateurs talk eloquently in their way of the 
string tone and its beautiful purity, i f the reed.tone and its 
abominations, not heeding that the best judges of quality in 
sound class ibe stringy quality ns the nearest allied to reed 
quality Hence, organ builders regard all ihe stops which best 
imitate the viola tnbe, tlie gclgens tutd gambas, as decidedly 
reedy in character otherwise they would be poor representatves 
The violoncello so characteristic in tone hat always its introduc 
tory harmonics, these are sharp to the lundamental tone in 
which they merge, even as, I have shown in a former paper, the 
harmonics of the gamba otgan pipe are. Octaves of a free- 
string are always sharp to the note of the whole string Then 
we have also the toughness, the grip, and bite of the bow Ibe 
sharpness is minute, yet sufficiently potent to give definite cha¬ 
racter The earls as easily deceived as the eye—the imitation 
may pass for the real If we consider what is the effect on the 
ear of this sharpness, which does not reach the region of beats, we 
shall find it to lie a breezy effect j In the delicate " rolx celestes ” 
of a fine organ when finished by true artists, we have it displayed 
—Just a freshening touch of sharpness, and no more. From a 
breeze to a rough wind is only wadati n of similarity Return 
BOW to the combination at retd and string the effect as of a 
stringy quality is gamed by the breeziness ot the outward stream 
of air distinctly heard, by the roughness of the abrupt closing and 
opening of perns ge to a highly-excited reed, by the tendency of 
a highly tttlKett reed to a more rapid pace, curbed though H 
Inevitably is to the pace possible to the string it is paired with, 
thus adding an element of roqghness to the sound-board, and In 
completeness of likeness there are the summation-tones mimttk- 
fng those harmonic* which are present in the fulness of the 
violoncello tone. 
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To assure those who would doubtfully accept the above inter-- 
pretxtion, let me take an illustration of a practical notate a* ft 
verification. Why is it possible to make In a harmonium from 
free reeds alone a good imitation of violoncello quality? iJfaeawft 
an analogous procedure can be adopted This it the analyst* of 
how it is done. Reed* of "eight feet tone” of a firm character, 
rather slow In speech in consequence, bat coming into play at a 
bound without hesitation , then m combination reeds of “sixteen- 
feet tone,” these reeds finely curved, elastic, sensitive, quivering 
to a breath, their tone comes on at first as a breeze, it is sharp in 
a minute degree, bat as the reeds gam power by amplilnde, they 
flatten in pitch, as is the nature of bass reeds, ascending the 
scale, a small reed giving the twelfth may be added with advan¬ 
tage In summary this it what we have reeds relatively sharp 
to each other, the roughness, the breezy effect, aad the aeoom- 
ponying harmonic offspring, together making the miaaphonic 
violoncello Organ pipe, violoncello, harmonium, and string- 
organ thus show a family likeness and give countenance to the 
Intei pretation 

The beauty of Mr Hamilton's invention is that it 1* not 
limited to string tone, that by giving predominance of power to 
euher agent, reed or string, through long ranges of variation, 
many dosses of tone os distinct as diapason, horn, flute, trumpet, 
ami uthers can lie satisfactorily imitated, and If tta present 
promises of success are fulfilled, the name of string-organ by 
which It will be known will be amply justified. 

Hermann- Smith 

P 8 —Mathematicians decide that the problem of the instru¬ 
ment is that of a loaded string 1 bis appears to me a one-sided 
view, taken under limited experiments. Practically, tome details 
ol their cundusiona are not corroborated , there are Several 
elements entering into the composition not heeded, and a wider 
experience would show that the problem is equally that of u 
loaded reed Here Is an instance. I have m xenon a reed with 
pin attached , it sounds C sharp, and a string which, indepen¬ 
dently sounding, giver be F below These, when conjoined, pro¬ 
duce the G between The note of the string is thus raised a 
whole tone , consequently the weight of the oscillating string is a 
load un the reed. -II S 

The Law of Muecular Exhauation and Reatoration 

Your issue or Jan 28 Is lust received, containing a paper (vol 
xt p *56) by Prof Frank F Nlpher, wherein he condemns 
as "entirely unreliable’ his first series of experiments on the 
Subject of the exhaustion of the muscles of the arm by mechanical 
work A like condemnation he pronounces in the February 
number of the Amtruan Journal of Silence, 

All the experiments in question, new as well os older, having 
been made at this lalroratory, I beg leave to Correct the above 
statements of Prof Nlpher Ilts new experiments ire not so 
radically different from the old ones, on the contrary, both series 
demonstrate exactly the same general law The true law is, as 
Prof Jevons in his first communication to NaturR already felt 
it, logarithmic So Indeed vary most of the vital processes, 
because moltcularly they are comparable to the vibrations of a 
pendulum m a resisting medium. (See Fechner, Exner, Wundt, 
Delboef, and others.) That the law has so long been overlooked, 
so far as muscular action Is concerned, 1* probably due to th* 
fact that the progressive restoration of the muscular tissue dta- 
turlrs the function for small weights, while structural derange¬ 
ments (evidenced by fain) cause a like perturbation for higher 
values of the weight 

If we consider a system of muscles Independent of continued 
circulation (no restoration) and keep the burden » (kgr) low 
enough to cause no pain, then the time n (in seconds) during 
which the statical work can be sustained, or the number of Uma 
n, tint the seme cycle of motions can be performed until exhaus- 
tlon takes place, 1 have found to be— 


2 - 

log w - a -1 w ) 

where log /f - <7, log 21 ;= i » 

In the five senes at hand the following are In velum of the 


l«) 


L —Statical Work. a } 

1. *Trof J evens, Ssriea III, bolding weight a 43J 9 14*0 

II —Dynamical Work, 

2. Prof. Jeroes, Series H., pulley and cord 1-968 
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J PnC Nipher, old tenet, nght inn a 080 o 126 

„ „ left urn a 060 o 137 

4, „ new aerie* 3560 0194 

AIM Jevona 1 0 * 1 74 + 4*79#, Nipher. a = 1 28 + 6 25 /, 

"S.'S&a.u. beyond the above physiological limit*, 
Introduce the coefUunl ofmfordhtn, r, and of fern, p, m 
' N =* (1 + r~p)n (2) 

where both from theory and by above senes of experiments, 



1 have bo donbt that f i* of the same form , but none of the 
above eerie* have been continued far enough to sufficiently con¬ 
firm. tW* It is evident that p vanishes lor small values of to, 
and r for large values of w. 

These few remarks may be sufficient to show that the earlier 
a* well as the late experiments of Prof Nipher constitute a very 
valuable contribution to Animal Mechanics 
Iowa State University, Feb 22 Gustavos Hinrichs 


The Height of Waves 

Your correspondent Cant William W Kiddle, In Naturf, 
vol xi p 386, speaking of the height of waves, say* —“ Hits 
remarkable gale swept over a portion of the Atlantic which the 
French call ‘ I e trou de diable ’ . When the wind set* 

strongly m this direction from the north west, the sea rises in in 
incredibly short space of time, and at the close of a long winter 
gale it is a grand sight to watch the great waves, ’Ac The 
question is then atked, why this remarkable phenomenon occurs 
with a north-west gale, whilst with an equally strong south west 
or southerly gale the effect is insignificant ? 

I think an explanation rony be given thus —“ Le trou de 
diable”—whose position, roughly calculated, is 45 0 N and 
AO“ W —is, roundly speaking, about the centre of the Gulf 
Stream in that locality, and during a strong north-west gale the 
wind meet* the Gulf current at a good angle The force of this 
•ncounter has a tendency to drive the stream out of its course 
The velocity of the water current and Its mass are, however, *0 
great that it yields but slightly, if at all, consequently, the force 
of the wind exerts itselt to a large extent in banking up the 
water to the production of unusually high waves 

From an analogous course of reasoning, it is apparent that a 
south-west or southerly wind will not have a simitar effect, for 
both stream ana wind are then travelling in the same, or nearly 
the same, direction The force of a gale from the south net 
or south has no counter water force to oppose it, hence its high 
velocity tends simply to increase that of the Gu'f Stream, as well 
as to beat down its surface to the prevention of any cxtraoidi 
nary waves ArthirK Gramiilh 

Islington, March 22 

Thermometer Scales 


question had bsen deposited mi the banks of the Tay withu 
reach of the tide, as is often the case (1 should have said that th< 
truck was on a siding near Perth Harbour), we would no doub 
hwrt found Drtusttia in abundance in the course of a few yean 
As this mollusc Uvea in brackish water as well as in fresh, it is nt 
doubt m a manner similar to what 1 have mentioned that it hai 
been introduced into and spread through Britain Another shell, 
Pirinorbu dilatatu % a North American aneue% was found a few 
years ago living m a canal near M.nchester, and is supposed 
to have been introduced with raw cotton Recently another 
esse of importation of living shells came under my notice 
When looking at some bales of Ijpfn from the Nile, imported 
into Alierdeenihire as a material for japer manufacture, I 
observed some shells sticking in the dry mud adhering to the 
roots of the I)pha On putting some ef these into water they 
were found to be alive, though a good many months had elapsed 
mce the T)/f>Aa had lien gathered T he shells appear to belong 
to B ) thtnta, but 1 have not yet determined the species It is, per 
htpa, not very likely that if these shells had found their way intc 
the Aberdeenshire nvew they would hnvesumved 

Land molluscs are sometimes introduced, and several Turnpenn 
specie* have in this manner become naturalised, in North 
America 

A prof* r of the fears that have been expressed that the Colo 
rudo Potato Beetle (/->>» 1 fhora d emlnu 1/1) may be introduced 
into Lurone and prove destructive, the h ntomological Society ol 
Be'gium hoi been recently discussing the matter, and has ar 
rivid at the conclusion that the fears regarding this insect an 
much exaggerated M Oswald <le Kcrchove, of Oenterghem, 
has lust published a very complete memoir upon this beetle He 
thinks that u is very improbable that the I) npk ra will be in 
trudmed, and at any rate that the prohibition of the lmj nrtation 
of American pout res is unnttess iry, as it lives upon many othti 
plants than Sola norm M de Kirtliovc further deprecates the 
use of the arscnlte of copper (Scllccle s green), so much tm 
ployed by the Americans for the destruction ol the beetle, v 
suLb a dangerous subsume ought not to be made common 

Is not the Blood Lr use," so destiuciiu to apple trees, men 
tloned by.tbe kilntsthc Zntmn, (Na it rf, / ), the homopterou 
I1H soma laHufera, the so called Amcncm Bug, already too well 
known in this country ? 

Perth F I ichansn White 


Fall of a Meteor at Orleans 
In the “Notes ’of March 18 (vol ai p j >6) It is stated that 
a meteor fell in a street at Orleans on the <jtn 11 st 1 be time ol 
the fall is not mcntione I, but it wt uld be interesting to kn >w il 
the meteor were the same that was observe l from here on the 
evening of that diy ab mt eight o cl ltk It was very brilliant, 
as hnght as Sirius, and movcl slowly from a position a few 
degrees to the east of Sinus, m a south easterly direction, the 
path making with the horuun an angle of tbcut 60 . 

Coopers Hill, March 27 Hi xm-m M‘l hod 


The thcrmomelnc scale referred to by Mr T Southwell 
(Nature, vol xi p ai6) was, I believe, ore used and interned 
by Fowler, in which O = 55* 1 ahr, 75 above «* 10a* Fabr , end 
80 below-+S°Fahr. 

The above equivalents are only approximately given Fcr 
full dcscnption, See , see “ Fssays on Construction and Gradua¬ 
tion of Thermometers," by Geo Marline, M D, 1772 Edin- 

^I^lave failed 10 far in discovering the scale of Linmcu* alluded 
to, and shall likewise feel irdebted to any of your readers who 
will deaenbe it S G Den ion 

J4, Foreign Street, Brudon, March 23 


Accidental Importation of Mollusc* and Insect* 

I Observe m Naturf (vol xl p. 394) a rote from the Soar 
Motel Zntmt on the wtrodicUon of a mollusc into the 
ItoMllc near TSft*. Though the name of the speck* 1* not 
mentioned, I ptt*»m* that JJreustna ptlyworpA* it the mollusc 
to question, a spectes known to inhabit Britain slnee 1824. and 
(Opposed to have bean introduced with timber from Eastern or 
Northern Europe. It is exceedingly prolific. An instance of 
how tkfe speoes may be intrtdaced came under my notice a few 
Man ago. A faend showed me some shell* that he had found 
attached to kgs of wood lymg on a rxfiwsy truck. These proved 
to be. alive when put Into a cup of water; and if the log* In 


Proposed Aquarium in Edinburgh 
I am happy to bt able to mfoim you that the suggestion 
originally made in Nature, that a hrge nqumum shuuld be 
formed in 1 dmburgh, is likely so ut to he a lopted A company 
named tbe “ 1 dinln rgh Winter (rarden, 1 heatre, ami Aquarium 
Company (Limited) proposes to j rowde at the went end ol 
Ldmbuigh a large ind well stocked aquvrum on a scale not 
inferior to those of Brighton and the Crystal Palace 
Edinburgh, March 26 Rai ut Richardson 


Achcrontla Atropos 

Can any of your readers throw any light on the rai«w <? h 
of the dimorphism of the Ivva ot the Death’s-head Moth 
(Athenmlta alropoi) 1 home year* ago I found five lirvi of this 
insect on a bush of jasmine They were all probably offspring 
of on* female Two of them were of the dark chocolate- 
coloured variety so stnkmgly dissimilar to the normal nr commoner 
type The tm igo ol < nt ol tbe dark-coloured I are c differed m no 
respect that i ctuld perceive from the ordinary form It has 
occurred to me that the dark variety may It due to its simulating 
the dead, withered, blighted, 01 diseased shoots of the potato, aa 
its commoner brother does the healthy leaves and stalks. 

Taunton _ Fred, P. Johnson 
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Detraction of Flower* by Bird* 

As ft sequel to the discussion in the columns of NATURE (vol 
ix ip 483 end 509) on the destruction of flowers produced by 
smell buds nipping off (he bottom of the pemotb, I mey record 
that their education in this habit is progressing here 
My own crocuses in a town garden, nare suffered for years, 
each one being nipped off as soon as it expanded, but the country 
gardens have hitherto escaped this year however, I noticed 
tl at a garden five miles from the town and close to a large fa m 
yard was attacked, and no single flower left uninjured. 

Burton-on Trent, March 30 F B M 


OUR ASTRONOMICAL COLUMN 
Southern Double Stars — (1) y Coronas Australis — 
This fine binary must have very much changed its angle 
of position since the last published measures, ifj as is 
most probable, the late Cept Jacob s elements afford an 
approximation to the true orbit They are as follows — 
Pcriastron passage, 186308, period, 1008 years, node, 
352° 13 , distance of pcriastron from node, 266° 25 (or 
its angle of position, 256° 12) inclination, 53® 35 , ex 
centncity, 0'002, and semi axis, 2" 549. Calculating from 
these elements, we find the subjoined angles and distances 
about the present epoch — 


»874 5 »55 7 « 98 

75 S *53 0 * °4 

76 5 150 4 2 09 

The last measures recorded by Capt Jacob gave for 
1858 20, angle, 343° o , distance, 1 " 53. Though y Coronse 
Australis is accessible at the observatories of Southern 
Europe, our information respecting it comes so far, we 
believe, from India or the other hemisphere. 

Amongst the southern binaries, certain or suspected, to 
which we would also draw attention with the hope of 
seeing measures put upon record during the present year 
are k 4087, which, as measured by Jacob, snowed const 
derable change since Sir John Herschel’s Cape obser 
vations, 7 Centaun, a difficult object m 1853, but 
comparatively easy at the end of 1857, though the angles 
so far are very puxxling h 5014, with the view to decide 
as to its binary character or otherwise, and h 5114, 
which is in all probability a revolving double star of short 
period , it is B a. C. 6632 if this star is regularly mea 
sured, an orbit may soon be feasible To save trouble of 
reference, we append the places of these stars for the 
CQmmencement of 1875 — 

x A n p D 

h 4087 8 17 43 *3® 3S S 

7 Centann 12 34 38 138 16 4 

h 5014 17 58 38 133 24 2 

7 C0101 a. Auat 18 57 48 127 143 

45114 19 17 46 144 34 4 


Variable Stars.— In Astron Nach No 2031, Hetr 
Julius Schmidt, of the Observatory at Athens, publishes 
1 (.suits of his observations of this class of objects m 1874. 
lie has many maxima and minima of the three short- 
penod variables in Sagittarius discovered by him in 
1866 the positions for 1875 o and latest assigned periods 
arc as follows — 


a a. n r i> PERIOD 

Km.*. Q 

X Sagittam (3 FI) 17 39 41 117468 T^-onBj 

W „ 17 57 3 119 35 * 7 59327 

U „ 18 24 32 109 127 6 74518 

There appears to be some confusion in Schmidt s refer- 

e to Wand *' 


ence to W and X as regards the star which is identical 
with 3 Sagittarii of Flamsteed. In Aitron A ach No 
— *- * Itions for 187CH he calls Flam- 

' ” has followed him m his 


1832. where he gives 
steed's star X, and Scl 


catalogue of 1875, hut m the last number of the same 
periodical Flamsteed's star is called W With periods 


so nearly alike, this difference of nomenclature may prove 
troublesome. The second of the above stars has abi 
been termed by Schmidt 7' Sagittarii. The period jar 
68 u Hercuhs, according to this zealous observer, ii about 
forty days , it has been seen as high as the fourth magni¬ 
tude and as low ss the sixth, but the variation appears to 
be generally within narrower limits the times or minima 
are more easily determined than those of maxim*. 
Schmidt fixes the last maximum of the remarkable Star 
X (Buyer) Cygm to 1874, Nov 8, and thinks this a pretty 
certain determination. Argelander's last formula fit vol 
vn of the Bonn observations, assigns 1874, Sept 6, or 
sixty three days earlier, but the error of this formula in 1870 
amounted to ninety three days, and had progressively 
reached this figure since the year 1854, when the calcu¬ 
lated and observed time of maximum nearly agreed. 
Sch&nfcld gives a formula which still shows errors exceed¬ 
ing forty days and m opposite directions in 1843 and 1871 
The interval between the last two observed maxima is 
399 days, and another may be expected to occur about the 
middle of December next, the minimum may be looked 
for early in June a Herculis, according to Schmidt, has 
been more than usually changeable during the past year. 
/3 Pegasi continues irregularly variable through not more 
than a half magnitude in about forty-one days, occa¬ 
sionally remaining a considerable time without percep¬ 
tible change 


Minor Planets —Ephemerides of these bodies for 
1875, so far as elements were available, were circulated 
some time since by Prof Tietjen, of Berlin, in anticipation 
of the publication of the Berliner Astronomuches Jakr- 
bttch, with the preparation of which he is now charged. 
The brightest of those coming into opposition during the 
month of April are Thalia on the ist, of 10th magnitude ; 
h Iora on the 7th, of 9$ mag , Hecuba on the 16th, of 10J 
mag , Lmtitia on the 17th, of 9th mag , E(iropa on the 
18th, of loj mag , and Urania on the 25th, of the same. 
The only minor planets since No 7 which rise higher 
than the 9th magnitude during the remainder of the pre¬ 
sent year are Metis, Fortuna, and Eurydice m September, 
Clotho in November, and Massalia in December 


DANIEL HANBURY, F.RS 
'T'HF memorable list of those who during the past 
L winter have departed from the scientific world, 
received last week another name for whose loss there is 
no palliation to be drawn from the consideration off 
advanced age or of completed work. Daniel Han bury 
died on March the 24th, of typhoid fever, aged 49. Hardly 
any figure was more familiar than his to those who fre¬ 
quented the meetings of the Royal or Linnean Societies 
at Burlington House The same simplicity and quiet 
enthusiasm which will make bis death a matter of sincere 
regret to those who were accustomed to meet him there, 
influenced and animated his scientific work A member 
of a business house which has almost a histone character, 
he began, a quarter of a century ago, investigating and 
writing upon subjects suggested by his occupations. Any¬ 
one who has had occasion to follow him in such matter* 
will need no defence of the utility of hie work] nor 
can indeed anyone dispute the value of critical and 
accurate knowledge about the materials of pharmacy. 
There was no side, whether literary or .scientific, from 
which he left the subjects of his studiwtmapproached. 
A few years since he retired from buaftmu in order 10 
obtain greater leisure, and he successfully brought what 
proved to be the work of bis life to a dose by the pubhea-w 
tide, at the end of last year, in conjunction with Frol 
Fluckiger, of the “ Phannacographfa/ This was reviewed 
in these pages at the time of ita appearance * It is only 

* Natvu, vol xi p. fa 
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B4c$ftan to lay now that it n a patient and elaborate 
investigation from original sources of the usually obscure 
history and origin of vegetable drugs. Those who best 
know how to appreciate the book find their admiration 
s divided between its labonousness and its 


petfrct conscientiousness 
A Hfe so spent leaves little else to record He accom 
panied Dr Hooker in a tour in Syria , in 1867 he was 
elected a Fellow of the Royal Society, and was a member 
of the Council at the tune of his death Of the Linnean 
Society be wa* vice-president and treasurer, and his place 
in it will not be easy to filL The Society has passed 
through a somewhat serious crisis for a learned body 
The change from the rather old fashioned retire 
ment of its rooms in Soho Square, and afterwards m 
the main building of Burlington House to its present 
Stately quarters, has produced a certain strain upon 
n constitution always essentially conservative That 
difference of temperament between the members of sue 
Cessive generations which is a constant physiological 
phenomenon, found in Daniel Hanbtiry an exception 
Perfectly cautious, he was perfectly free from prepos 
session, and no propos tion—however revolutionary 
seemed to him unreasonable if he could convince himself 
that it would add to the welfare of the body which he 
wished to see take the lead as the chief Biological Society 
of the country 


TWENTY THREE HOURS IN 7HI AIR 


'T'HE longest adnal tnp on recqrd was made by the 
f ''Zenith,” a balloon which ascended from Tans on 
Thursday, 23rd March, at half past six m the afternoon, 
and landed at Montplmsir, near Aicachon, 700 miles 
from Pans, on the following evening at half past five. 
The aeronaut was M Sivel, and the passengers MM 
Gaston Tlssandier, the editor of La Natun, M Albert 
Tlssandier, his brother, an artist, and two other gen- 


The balloon drifted southwards from LaVillettc gas 
works for a few miles, when, crossing Paris, it deviated in 
a westerly direction before reaching the fortifications | 
It then travelled south west during the whole of the night, 
crossing Meudon, Chevreuse, Tours, Saintes, &c, up to 
the mouth of the Gironde, which was crossed at ten j 
o’clock m the mqrning, 600 miles having been run in j 
15I hours. The wind, which was not strong, having 
gradually diminished, the crossing of the Gironde occu 1 
pied not less than thirty five minutes As the sun became 
bright and the weather hot, a brisk wind blew from the | 
sea towards the land, but only up to an altitude of 900 
feet Tbe aeronauts took advantage of this current to 
escape the upper current drifting towards the sea, and 
followed the margin of the Gulf of Gascony by alternate 
deviations obtained by changes of level. 

Landing was accomplished without any difficulty by 
throwing a grapnel, and all the instruments were taken 
back to Pans. Most interesting observations have been 
taken, and will be desenbed to the Academy of Sciences 
at an early sitting But we are enabled to giVe a 
summary of these through the courtesy of our friend M 


A quantity of air was sent by an aspirator through 
a tube filled with pumice saturated with sulphunc 
add in order to stop the carbonic acid and ascertain 
how many hundreds of grains aie contained in each 
cubic foot A series of experiments were made at differ 
ent levels from 3,700 to 5.000 feet, the utmost height 
mocke d . The analysis will be made by a new method 
invented hr MM. Tlssandier and Hervtf Mangon, a mem- 
ksrdC the Trench Institute. 

The e lectr i cit y of the air, tested with copper wires 
ooq fret long 1 , was found nff, except af sunn sc. It is 


known that at that very moment an ascending cold current 
is almost always felt 

The minimum of temperature was about + at # Fahr j 
at Pans, on the same night, It was about + 28° at the 
Observatory 

The moon was shining btilllandy, with a few cimta 
clouds that manifested their pretence by a magnificent 
lunar halo, which was observed from five o’clock to six 
m the morning 

The phenomenon gradually developed the small halo 
(23 0 ) snowed itself first, and afterwards the large halo 
(46°), but as the aeronauts were at a small distance 
below the level where icy particles were suspended, the 
larger halo, instead of being circular, was seen protected 
elliptically The dimensions of the smaller halo had been 
somewhat diminished The horizontal and tbe vertical 
parhelic (or rather paraselemc) circles crossing each 
other at right ingles on the moon, a cross was seen in 
the middle of a circle, and an ellipse concentric to It 
The several phases of the appearance were sketched and 
will be sent to Nulrt The last part of the pheno¬ 
menon was a cross, that remained longer than the two 
halos, which had vanished before the rising of the sun 
W de Fonvikilk 


ON A PROPELLtR I MIT ITINu THE ACTION 
OF THE riV OP Tilt PIPE FISH* 

’"PHh peculiar mechanism of the dorsal finofthe Pipe-fish 
I (Syuf'inthui) and Sea horse ( Hippocampus ), Fig r, 
which is also known to be present m the Llectrlc tel 
{Gymnoim), lias been referred to by more than one 
naturalist In his “ If mdbook to the Fish house in the 
hardens of the /oological Society,” Mr I W H Holds 
worth, speaking of the I ipe-fish, remarks that “they 
generally maintain a nearly erei t attitude, supporting 
themselves m the water by a pctuhai n/t Mating move- 
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That an pndulation travelling along a median fin mart 
act aa a propeller in a direction the reverie of that in 
which the wave travel*, u evident, became each small 
section of the fin can be eaidy recognised to consist, as 
long as it is in motion, of an inclined plane of which the 
surface of impact against the water is at all times directed 
backwards as well as laterally, just in the sim; way that 
m sculling from the back of a boat the propelling surface 
of the oar is always similarly directed 
This undulatory motion of the fin is produced by the 
lateral movement, in n given constant order, of the spines 


which participates in their'changes in position, SOS 
the inclined planes above spoken of 
Each spine is swollen at its bate, where It articulates 
with the corresponding mternenral spins which is em« 
bedded in the substance of the animal, and rani suffi¬ 
ciently deeply to become situated between the spunans 
processes of the two nearest vertebra An elongate filst- 



form muscle runs from each side of the swollen base of 
the moveable spine, parallel to the spinous processes o r 
the adjacent vertebre to be heed at its proximal oi deeper 
end to the body of the vertebra which is situated just 
beneath it By the action of the one or other of th“ pair of 
muscles attached to each spine, the latter can be moved 
to the right or to the left of the body of the fish A 
similar couple of muscles acts on each of tli* elenen^s of 
the dorsal nn, which is not complicated by any additional 
machinery to produce the elegant movem-nt observed 
when it is in action during life , this, therefore, must jb: 


dependent on the peculiarity in the nerVe supply, with 
which it is not as yat possible to associate any special 
structural organisation 

It is not difficult to imitate artificially this undulatory 
fin of the above mentioned fish A senes of rods hinged 
near their middle on a single axis will evidently repr es e n t 
at one end any movements given to them at the other 
Therefore, if they are made to come m contact at one extre¬ 
mity with the side of a screw which is placed perpendicular 
to tueir direction, and at the same time is provided with 
projecting discs at right angles to its axis, one between 



emy two rods, to keep them m phee, the opposite tips 
win form an undulating curve, just in the same way that 
theivmy t»l]j m the eccentric apparatus so frequently em¬ 
ployed by lecturers on experimental physics, are m vde to 
wpitKnt the undulations of the atoms of the luminiferous 
suher m the production of li^ht Like this apparatus also, 
if the screw be made to rotate, an undulation will travel 
•tong the rods, which is exactly similar to that observed 
ui we °n of the Sea horse Such a piece of machinery, 
dnvenby clock* ork, ought theoretically to propel a boat 
/Cra kr C Bed * r > of finn of Messrs 

constructed such a boat, which is the 
R°>*1 Institution fseen sideways in Fig 2 
JK 3) Its speed is slow, as is 

^V f .K h V Uh, u m ‘J® formcr case this is accounted 
for by the fac that the mgchireryu m this particular 


instance perhaps a little too heavy, at the same time that 
the friction developed in its action is very considerable. 
In the artificial fin there are just three complete undula¬ 
tions with eight rods in each semi undulation, forty eight In 
all Between the rods the membranous portion os the 
fish s bn is represented by oil-silk The rods and the 
other portions of the driving gear are so arranged that die 
former project, with their undulating ends and the ail- 
silk, in the middle of the boat, along the line of the keel 
They form what may be termed a media? ventral fin 
The undulations are very complete, the curves being true 
semicircles In the different species of Sea-horses and 
Pipe fish the number of spines u the dorsal fip dtraji 
being twenty or nineteen in Hitpotamput mftpt&mm, 
thirty seven In a most eccentric looking species described 
by Dr Urather, and named by him PfyUc}(etjixtfin^md 
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tfeoot forty in the great Pipe-fish (SyngHatkus aeus) In 
Ofaftntton of the amount of force expended in the 
-wkhif «f its propeller, it may be mentioned that Prof 
IjQBkeater finds that It is only in the above-described 
Wintla. by which it is moved, and in no other part of the 
body, that the red colouring haemoglobin is to be de 
tecwd. 


THE NEW STANDARD SIDEREAL CLOCK Or 
THE ROYAL OBSERVATORY i GREENWICH 


'THE Royal Observatory at Greenwich has lately ac 
* qnired a new standard sidereal dock which pos 
senses several peculiarities of construction. The one 
formerly in use was that made by Hardy, and originally 




horological art As in the galvanic system of registration 
of transit observations it is unnecessary that the clock 
should be within hearing or view of the observer, the new 
clock has been fixed in the Magnetic Basement, in which 
the temperature vanes only a very few degrees during 
the coarse of a year 

The pendulum is supported by a large and solid brass 
casting securely fixed to the wall of the basement and 
the dock movement is earned by a platform forming 
part of the same casting The Astronomer Royal adopted 
a form of escapement analogous to the detached chrono 
meter escapement, one that he had himself many years 
before proposed for use,* m which the pendul im is f ce, 
excepting at the time of unlocking the wheel and rere ^ ng 
the impulse. Several clocks having half seconds pen 
dulum had since been made with escapement of this kind 
but the principle had not before been applied to a large 
clock. The details of the escapement may be seen in 
Fig 1, which gives a general view of a portion of the 
back plate of the dock movement, supposing the pendu 
lum removed a and b are the front and back plates 
respectively of the dock train c is a cock suppoiting one 
end of the crutch axis , d is the crutch rod carry ng the 
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dulum, now detached, passes on to the left , in returning 
to the Tight, the light “passing spring” before spoken 
of allows the pendulum to pass without disturbing the 
detent, on going again to the left, the pendulum agam 
receives impulse as already described The right hand 
pallet forms no essential part of the escapement, but is 
simply a safety pallet designed to catch the wheel in case 
of accident to the locking stone during the time that the* 
left hand pall t is beyond the range of the wheel The 
escape wheel carrying the seconds hand thus moves 
once only in each complete or double vibration of the 
pendulum, or every two seconds. 

An ordinary mercurial seconds pendulum was first con¬ 
structed, with jar of larger diameter than is usually made, 
but this did not give satisfactory results Notably it was 
found, whilst still on trial in the workshop, that nhen the 
temperature of the apartment was raised, the clock in 
creased considerably its losing rate, which only slowly 
returned towards its previous value, showing quick action 
on the rod and slow action on the quicksilver This 
pendulum was finally discarded and another made cm 
ploying entirely a metallic compensation A central steel 
rod is encircled by a zinc tube resting on the rating nut 
on the steel rod , the zinc tube is in its turn encircled by 
a steel tube which rests at its upper end on the zinc tube, 
and carries at its lower end (he cylindrical leaden pen 
dulum bob attached at its centre to the steel tube 1 he 
weight of the bob is about twenty six pounds Slots are 
cut in the outer steel tube, and boles are made m the inter 
mediate zinc tube, so as better to expose the inner parts 
of the compound pendulum rod to the action ol tempera 
ture lor final adjustment of the compensation two 
straight compensated brass and steel bars (h and i in the 
figure) are earned by a collar, holding by inction en the 
ciutch axis, but capable of being easily tinned on the axis 
I he bars carry sm ill weights at iheir extremities,as shown 
Increase of temperature should accelerate or retard the 
clock according as the brass or steel lamina is respec 
tnely uppermost. The bars were at first placed in the 
upright (neutral) position, and it is anticipated that, by 
turning them into an inclined position as respectajhe 
pendulum rod, power will be given within a cctWHrffmit 
(reached when the bars stand horizontal) of correcting 
any defect in the primary compensation, but, on account 
of the uniform temperature of the Magnetic Basement, no 
opportunity has yet arisen fortesting tlie efficiency of the 
apparatus A contrivance is also added with the object 
oi making very small changes of rate without stopping the 
endulum A weight / slides freely on the crutch rod, 
ut is tapped to receive the screw cut on the lower portion 
of the spindle /, the upper end of which terminates in a 
nut m at the crutch axis. By turning this nut the position 
of the small weight on the cratch rod is altered, and the 
clock rate correspondingly changed. 1 o make the clock 
lose, the weight must be raised * 

In the arrangement of the going power the ratchet is 
so constructed that it does not touch the great wheel on 
us flat part, with the object of avoiding unnecessary fric 
tion when the maintaining spring alone is acting the 
driving weight of the clock is about si lb, and in order 
to avoid sympathetic vibration, it is made to descend in 
a compartment of the clock case separate from that con 
taming the pendulum , it alto bears slightly against the 
side of the compartment 

The brass vertical sliding piece shown at the lower left- 
hand side in Fig i carries at its upper end two brass 
bars, each of which has at Us right hand extremity, 
between the jaws, a slender steel spring for galvanic 
contact, th# lower spring carries a semicircular piece 

• As retard* thi ■Odancy of th« sac «xf ttwl coapraatfoB it may U 
lwra mantiueod that »b* uuat clock* made for the Trendt o4 VemuTipo- 
dition* were proykUd with pendulum, cwnpenuted in tUa way Some of 
theee clock* underwent ynty eevere tnal uv Greenwich before the nnoui 


projecting downwards, which a pin (jewel) on the crotch 
rod lifts m passing, bringing tne springs in contact's# 
each vibration (these parti are concealed in the Ague by 
the crutch rod); the contact takes place when the otn* 
dulum is vertical, and the acting surfaces of the spnkfs 
are, one platinum- the other gold, an arrangement that 
has been supposed to be preferable to making both sur¬ 
faces of platinum By means qf the screw* « and o, which 
both act on sliders, the contact springs caw be adjusted 
in the vertical and horizontal directions respectively 
Other contact springs in connection with the brass bars 
/»q on the other side of the back plate are ordinarily in 
contact, but the contact is broken at one second i]i egch 
minute by an arm on the escape-wheel spindle. The 
combination of these contacts permits the dock to Com¬ 
plete a galvanic circuit at fifty nine of the seconds in each 
minute, and omit the sixtieth, for a purpose to be hereafter 
mentioned 

No contrivance was originally applied to the dock for 
correction of the barometric inequality, but the dock bad 
not been m use many months before the extreme steadi¬ 
ness of its rate otherwise brought out with nuuked distinct¬ 
ness the existence of the inequality It was easily seen 
that for a decrease of one inch m the barometer reading, 
the dock increased its daily gaining rate by about three- 
tenths of a second The Astronomer Royal eventually 
arranged a plan for correction of the inequality, founded 
on the magnetic principle long previously in use at the 
Royal Observatory for daily adjustment of the mean solar 
standard dock, and the apparatus has been applied to 
the clock by Messrs Dent Two bar magnets, each 
about six inches long, are fixed vertically to the bob of 
the clock pendulum, one in front (shown at a, Fig 2), the 
other at the back The lower pole of the front magnet 
is a north pole , the lower pole of the back magnet is a 
south pole Below these a horseshoe magnet, b, having its 
poles precisely under those of the pendulum magnets, is 
earned transversely at the end of the lever c, the extremity 
of the opposite arm of the lever being attached by the 
rod rf to the float e in the lower leg of a syphon baro¬ 
meter The lever turns on knife edges A plan of the lever 
(on a smaller scale) is given, as well as a section through 
the iioint a Weights can be added at f to counterpoise 
the horseshoe magnet The rise or fall of the pnndpal 
barometric column correspondingly raises or depresses 
the horseshoe magnet, and, mfreasmg or decreasing the 
magnetic action between its poles and those of the pen¬ 
dulum magnets, compensates, by the change of rate pro¬ 
duced, for that arising from variation m the pressure of 
the atmosphere As the clock gained with low barometer, 
it was necessary to place the magnets so that there should 
be attraction between the adjacent ends, that is, that they 
should be dissimilar poles. One other point may foe 
mentioned in connection with this apparatus. The astern 
m which the float rests is made with an area four tunes 
as great as that of the upper tube, so that for a change o« 
one inch of barometer reading, the horseshoe magnet is 
shifted only two-tenths of an inch, whilst the avenge dis¬ 
tance between its poles and those of the pendulum 
magnets is about 35 inches that is to say, the extent of 
variation of the position of the horseshoe magnet should 
be a small fraction of the whole distance, because, with 
this condition, the effect produced on the rate by equal 
increment* of distance is then practically uniform. The 
action of the apparatus on the Greenwich dock has, aa 
regard* correction of the inequality of rate, been quit* 
successful j and further, the extent of the pendulum ape, 
which was before subject to a slight vanatkm, is por? tmf 
constant, and amounts (the total arc) to about a* 33' with 
scarcely any change. ^ 

This account of the dock will scarcely be sMedti* 
without some brief description of the use mad* Of £ K 
has been mentioned that the clock completes * i* 
circuit fifty-nine times in each minute, but o mi ts the 
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sixtieth contact The currents thus obtained (a small 
battenr only being used on the clock) are used to work a 
tday from which three independent currents from other 
Batteries are derived. One acts upon the seconds magnet 
of the chronograph for Impress of seconds punctures on 
the paper on the revolving cylinder The omission of 
oAe second in each minute marks with certainty the com 
mencement of the minute. Observations at all the funds 
mental instruments aid registered on this cylinder, and 
comparisons of clocks are thus entirely avoided Another 
current regulates a half seconds chronometer on the eye 
end of the Great EquatoreaL The third current regu 
lates the pendulum or a half seconds clock in the Great 
Equatorcal Room, drives a tapper to make audible the 
seconds of the clock, and drives also a galvanic chrono 
meter placed in the Computing Room for use in the daily 
work of comparing and setting to time the mean solar 
standard dock. The omission of one current in each 
minute is unimportant as concerns the regulated chrono¬ 
meter and dock, but not so as regards the chronometer 
which is driven by the current To accommodate the 
chronometer to this state of things, its seconds wheel is 
cut with fifty nine teeth only and its seconds circle on the 
dial correspondingly divided into fifty nine equal parts 
The resting of the hand during one second, which takes 
place at a particular division of the dial, consequent on 
the loss of one current in each minute, is therefore com 
pensated for by this construction of the seconds wheel 
and engraved dial plate. 


ARCTIC VEGETATION 

A FEW notes on the vegetation of the Arctic regions 
may not be out of season at the present time For 
fuller details we may refer to Ur Hooker's exhaustive 
essay on the distribution of Arctic plants, published in 
the Transactions of the Linnean Society, vol xxiii, 1863. 
Since the appearance of this article very little has been 
added to our knowledge of Arctic vegetation, if we except 
tbe flora of Spitsbergen Several naturalists have since 
visited the islands of this group, and about thirty addi 
tlonal species of flowering plants have been discovered. 
The greater part of these additions have been published 
in the Journal of Botany, voL 11 pp 130 to 137 and 163 
to 176, and vol. u, senes 2, p 152 but a few interesting 
plants new to the group, collected by the Rev Mr Eaton, 
and now in tbe Herbanum at Kew, do not appear to have 
been published. With the exception of the shores 
Of Smith s Sound m North Amenca, Spitzbergen is the 
most northerly land yet trodden by the foot of restless 
explorers, and from its relative accessibility its vegetation 
is perhaps better known than any other part lying far 
within the Arctic circle. For this reason, and on account 
of their high latitude, we have chosen the vegetation of 
the Spitsbergen Islands to illustrate the whole flora of 
the Arctic regions. We have been influenced in this 
choice, too, by the fact that many of the species there 
represented are indigenous in Britain. Most of these 
species, it should be stated, are confined to the moun 
tains of die north of England and Scotland 
To give a general idea of the whole flora of tbe North 
Frigid Zone, we may quote a few of Dr Hooker's figures 
Bv way of explanation it should be mentioned that Dr 
Hooker takes a very broad view of species, and many forms 
considered as distinct species by some botanists here count 
as varieties. The more recent additions to the flora of 
Spitsbergen would not materially alter these figures, be- 

- v e same sped** were all, or nearly ail, previously 

'(tin Arctic Continental Europe or Amenca. 
Jons would also probably have to be made 
■ the Reed mace, Typka, appears to have been 
■mistake in the list of Arctic American plants, 
of species of flowerifig plants—with 


which about fifty are exclusively confined^to the Arctic 
legions A very large proportion of these are found in 
Scandinavia, south of the Arctic circle, and reappear m 
the Alps , a few reach the Alpine regions of the moun¬ 
tains of India and Africa, and a few reappear m tbs 
extreme south of the southern hemisphere. In a less 
degree the same thing occurs from north to south on the 
American continent. Of these 762 species, 616 have been 
observed in Arctic Europe, 233 in Arctic Asia, 364 in 
Arctic West America, 379 in Arctic East America, and 
307 in Arctic Greenland, From the proportions the 
respective figures for the five different areas bear to the 
total, it will be seen that nearly all the areas must have a 
majority of species in common, and that each area has 
very few species peculiar to itself Before proceeding to 
give a sketch of the flora of Spitsbergen, there is one 
remarkable fact deserving of special notice Of the 
207 species found m Greenland, fpy are Scandinavian 
types, and only 12 are American or Asiatic types. 

A glance at the map for the position of the Spitsbergen 
group will enable the reader to realise more fully 
the interest attached to the investigation of the plants 
and animals of a small isolated tract of land i 


plants h_ 

of the pole, m Smith s Sound. The geological formation 
of the group is of the earliest So far as at present known 
it consists of granite and other crystalline rocks, and in 
the south traces of the Carboniferous and Permian strata 
have been discovered The climate of Spitsbergen is 
modified to a certain extent, like the whole of Western 
Europe, by oceanic streams flowing from the hot regions 
northwards Nevertheless, it is exceedingly rigorous, as 
may be imagined from the fact that the sun never rises 
more than 37 0 above the horizon, and the winter is of ten 
months duration From the observations of Phipps, 
Parry, Scoresby, and several foreign explorers, the mean 
nature of July, the wannest month, has been esti- 
about 37° Tahr, and the highest point ob- 
Sby Scorcsby was 51’ on the 29th of July, 181$. 
Bean temperature of the year is about 17“ Fanr, and 
the mean temperature of the three winter months (Dec., 
Jan., and Feb) is calculated at about zero of Fahrenheit. 
Of course the preceding figures must be treated as very 
rough approximations only 

From the foregoing brief sketch of the cbmatal 
and other conditions of Spitzbergen, a very limited 
number of flowering plants would be expected to 
thrive, but at least one hundred species have been 
observed—a comparatively rich flora, when we con- 
sider that it is only in the most favourable situations that 
they can exist at all Nearly the whole of the vegetation 
consists of herbaceous perennials, about one-third being 
grasses, sedges, and rushes. The nearest appr oach to 
woodsyegetation are the crowberry ( Empetrum ntgrum), 
tw«k|Epies of willow (Salt 1 reticulata and S polaru r), 
an mfnfromeJa tetragona, an Encaceous under-shrub, 
neither'' of which rises more than a few inches above the 
Taking the families in their natural sequence, we 
nave—i Ranunculace* six species of Ranunculus, and 
probably seven, a fragment in the Kew Herbarium, col¬ 
lected by the Rev Mr Eaton, appearing to be R acris 
2 Panaveracete Papaier nudtcaule, a pretty dwarf 
yellow flowered poppy 3- Crucifer® about eighteen 
species, including Cardamsne pratensis, ten special of 
Draba, and one species of scurvy grass, Co $ lta f ta /f n f~ 
strata, perhaps the only esculent vegetable found in 
Spitzbergen, which has proved most 
of the vessels that have touched there. 4- C^onbyUe* 
about a dozen species, including the 
SileHe acaults, Artnaria ctltaia, A 
A rubella s Rosace* four species 
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Drytti octopetaku 6. Saxifrage* ChrysosfikHtum alttr 
Ht/olium, Saxi/ratp oppastttfchn, nivalis eernna, at. pi 
tosa.kircuius, cdtotdts , and four other species not found 
In Britain, i Composure four species, including the 
dandelion. 8, Cantbaoulaceat Campanula untflora 
d Ericaceth the little shrub mentioned above io 
Gentianacex Gentiana fentlla, discovered by the Rev 
Mr Eaton in 1872 11 Boraginaccs Werlenstamaniima 
Id Polemoniaceae one spedes of Polemontum 13. Scro 
phularwcecc Pediculans hirsuta 14. Empetracex the 
EmpetruM alluded to. 15 Polygoncx two British species, 
Polygonum vtvtparutn, and Oxyrta rem/ormis and K1 
nigta ttlandtca, which is of annual duration 16 isahcineie 
the two species of willow given above The remaining 
families—(r7) Juncicem, (18) Cyperacen., and (19) Gra 
minea> make up the rest, the latter being by far the most 
numerous, and embracing several British genera and 
species. 

In abroad sense, Or Arctic vegetation closely resembles 
the flora of the higher Alps, but there is less brilliancy and 
variety of colour in the flowers, yellow and white largely 
predominating The plants assume a dense tufted habit 
of growth, and increase mainly by lateral branches, which 
take root and In their turn produce offsets It is possible 
some or all of them ripen seeds in certain favourable 
seasons, but the almost total absence of annual plants, 
and the habit of growth of the perennials, seem to indi 
cate that this very seldom happens. An attentive study 
of the distribution of Arctic flowering plants would lead 
ns to believe that few new species remain to be discovered , 
and probably In the lower cryptogams also, few absolutely 
ftew forms will be found, though doubtless many known 
spedes occur that have not yet been collected Therefore 
there Is some justness in the complaints of geologists 
because no geologist has been appointed to the Arctic 
Expedition, whereas a botanist has been appointed. We 
may reproduce here the substance of an interesting note 
on the most northerly species of flowering plants known, 
Which was communicated to this journal (vol vui p 487) 
by Dr J D Hooker The four following plant' 
lected by Dr Bessel in 82° N lat, probably on 
side of Smiths Sound, represent the extreme 1 

limits of phanerogamic vegetation so far as at r . _ 

known Drain alpiua, Ccrastium alptmun , 1 araxacum 
dens leonu var, »>nd Poa alpiua. With the exception of 
the first, these are also indigenous in Britain We have 
one more observation to make Although there is what 
botanists term an Antarctic flora not a single flowering 
plant has been found within the Antarctic circle, and only 
d very limited number of the lower cryptogams 


NOTES 

Thb late Sir Charles Lyeli has not been forgetful of tb 
hitsnsts of science in hu will H« g res to the GwaWca 
Society of London the die executed by Mr Leonard WjmTk i 
niadal to be cast in bronxe, to be given annually ana f / j B jK t b 
Lyeli Medal, to be regarded as a mark of honorary dist^M^ 
Md as an expression on die part of the governing body of tb 
Society that the medallist (who may be of any country or elthe 
m) has deserved aell of the sdence. He further gives to the «ak 
■oetoty the nun of 2 000 1, the annual interest arising therefrom t< 
and applied in the following manner 1—Not las 

dWta portmraat £ 

OTrfd! 5?T !n f* th L e encoor *g°n«nt of geology, or o 
Wl ” ch t*T *htU consider geology tc 
‘ dv<mcc<, • dth " trareffingex. 
orfor* memoir Or paper published or in progress, 

to the sex or nationality of the autfioTor the 
“»«««• in which ft nmy be written The Council of the Society 


are to be the sole judges of the malts of the memoirs or papan 
for which they may rote the medal and fund from time to time. 

Lord Lindsay, writing from Florenos to tha Mayor 0 1 
Wigan, of whleh place his lordship b representative, state* that 
in order to recover f•om the severe effect of the Maturities fever, 
caught while observing the recent transit, he ft Obliged te stay hi 
Italy to reenut. He hopes, however, to be able to ntam t* 
England by the time Parliament resume* its itttlngiL 

Prof H E Armstrong, of the London Institution, waO 
known for his research#* in organic chemistry, aad Mr W K 
Hartley Demonstrator of Chemistry In King's College, STC 
candidates for the Jacksonian Professorship of Experimental 
Philosophy in the University of Cambridge. It Will be Interest¬ 
ing- to watch what course the Cambridge authorities Will take 
with regard to the appointment to the vacant chair 

Mr E J Nanson, B A , Fellow of Trinity College Cam¬ 
bridge Professor of Applied Mathematic* at the Royal Indian 
Engineering College, Cooper’s Hill, has been selected by Prof 
Adams to succeed the late Prof W P Wilson In tha chair of 
Mathematics at tile University of Melbourne. Mr Nanson was 
Second Wrangler and Second ,Smith s Prizeman in 1873 

Tint French National Assembly have unanimously voted thd 
funds for the creation of a third Chair of Chemistry in the 
Faculty of Science* of Pans. The new chair 1* to be devoted 
to Organic Chemistry, which, owing to the arrangements with 
regard to the other two chains has hitherto been somewhat 
neglected 

A CORRESFON ENT lend* us the following query on the 
sulject of Arcin. Meteorology with reference to the forthcoming 
Arctic Expedition 1— I have noted from time to time ha the 
pages of Nature the various items of information respecting 
the outfit for the Arctic Fxpedition, but have failed to ascertain 
what, if any preparations are being made for the observation of 
meteorological phenomena We know little or nothing about 
the amount of aqueous deposition m the Arctic regions. Are 
not the vessels supplied with ram gauge.t ? Surely there will be 
many opportunities of recording the quantity of rainfall or snow 
fall during several months at different stations, or even the 
hourly rate of deposition at the time of storms Anemometers, 
too, might be employed to register the velocity or pressure of 


In reply to Mr Fisher's query (Natuee voL *i p 384)as 
to a satisfactory method of lolling HopUpkar* dtnmom, a cor¬ 
respondent recommends the following method .—First staplfy 
the insect by dropping it into some ben role, or similar fluid, and 
then pierce it with a needle that has been dipped Into a sahHion 
of corrosive sublimate 


Amcno the list of Friday evening lecturer* at the Royal 
Institution noted In last week a Nature, we should have given 
the name of Prof Tyndall, F R.S , whose rebject, however, has 
not yet been announced 


In the notice of Mr Hart’s list o t the flowering plants and 
fern* of the Arran Islands, Galway Bay (vol xl p, ipj), we 
inadvertently gave Dakocta poliftlto as on* of the Wait 
European or Atlantic types charscteridag this flora, TW* b * 
bog plant found in Connemara and Mayo, but itdoestfot occur 
in the Arran Islands, nor ate there suitable locaHtte* tot It, 
neither is ft included by Mr Hart 

A r the next congress of French moteoroiogisu, * 
held at Pari* in a few day*, M Lmrrier will prop 
sent on a large scale for the purpose of tasting d 
smoke In preventing young plans* from : 
frosty morning* to common In April 
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Ox Monday, the and March, the lint meeting of the 
&racrnon of die London School of Medicine for Women look 
piece On the school premises, No. 30, Henrietta Street, Brant* 
frick Square 1 Lord Abadan in the chair The Dean gave 
* short history of the echooL He itated that during the 
printer session the aame course* of lectures and demonstra- 
tioea bad bees given ai in the other medical tcbooli of the 
metropolis, and that the namber of women students attend 
-lag was twenty It was resolved that the proposed con«tl 
ttttkxt and laws should be referred to a committee for consider; 
tips, and that in the meantime the school busmen should be 
conducted by the Provisional Council as heretofore It was 
then agreed that the next meeting of the governors should take 
place on the 3rd of May, on which day the prizes will be du.tr! 
bated to those pupils who have been successful In the class 

OTnm ln frrtnn*. 

THI Council of the Sodal Science Association has fixed 
October 6th to the 13th for holding the Congress at Brighton 
this year. It has also authorised an exhil ition of sanitary and 
educational appliances and apparatus to be held at the same 
time id connection with the meeting 

A LOKO and interesting letter, dated ^oubat, Feb, 7 appears 
In Saturday’s Tima, giving soma details of Col Gordon s » ork 
in Central Africa He seems to have been fairly successful in 
the object of his mission—the reduct on of these lawless regains 
to something like order, and the abolition of the slave traffic. 
Lieut*. Watson and Chippendale, two yonng Fngineer officers 
who were at Ragaff, about 1,000 miles above Khartoum, sue 
ceeded In making some important observations during the 
Transit of Venus, which are to be transmitted to the Royal 
Geographical Society Lieut Chippendale, when the letter 
left, was on his wsy to Dufld. He was to make his way across 
0 »a Ashus River to Ibrnhlmia, and from thence ta continue his 
march with only a few soldiers, striking inland for the Albert 
Nyanza. He is there to obtain a canoe at any cost, and 
return, if poatible, from the Albert Nyanza down the Nile to 
Dufld, thus establishing the fact whether (he N 1 e is nnvigabie 
between there two points. 


Touaregs of the west will resume the old trade. Another French 
African settlement is the district south of the Gold Coast, 
known as Gaboon. The Marquis deCompiegne and M Marche, 
who explored this reg on last year, are shortly to resume their 
explorations, which had been cut short by host le tribes. 

M Larrrah, another French explorer left Algiers a few 
weeks ago for Rhadamer, an oasis in the central part of the 
Sahara A htter dated 17th bebruary lest has been received 
from him He was very well received by the Sheikh and the 
Djamaa, or national counci of natives. Explanations were 
given to him as to the murder of his fellow traveller Doumanx 
Dupertf, whose conduct had been rather Indiscreet The 
Djamaa is anxious to open commercial relations with France, 
and M. Largc-iu will soon begin his return jo imey by another 
way n order to ascertain if t is not more practicable than the 
one by which he travelled southward!, 

T 

From the official report of the chimols shooting in the can 
ton of Gntons during 1874, it appears that during the year 
918 chamois 4 bears and 18 eagles (Jqui/a fulvft) were killed 
in the canton. The highest number o( chamois killed, by one 
sportsman was 16 , the term for shooting is four weeks in Sep 
tember In 1873 the numbers were 696 chamois and 4 bears, 
in 187s when the shoojng term extended Iwo weeks longer, the 
numbers were 7Mi chamois and 3 liears. Tl e result of last 
year, therefore, is dec rtedly favourable, and evidently owing to 
the reduced term of ‘hooting 

Mr T Nor< atk has recently pul lulled under the title of 
“ Humboldt ■ Natur nnd Rclsebilder a selection of | ictures of 
nature nnd travel from A von Humboldt s personal narrative of 
travel ami aspect of nature It is edited with a commentary 
sc entific glossary and biographical notice of the author, by Dr 
C A. Buchheim It 1* intended to afford to readers of German 
and to students of the language a pleasant vane y and a relief 
fr m the standard works winch as a rule form the staple of 
German readings in this country The Men seems to ns a happy 
ooe^end the selections are well chosen Dr Buchheim has well 
perjpied his part of biographer an ! interpreter 


A 1 EIKORAM, dated Ulm, March 30, state* that the A r r can 
traveller Karl Mauch, who is at present staying In Blauheilren, 
has suffered such revere injuries in consequence of a fall that his 
life is despaired of 

IT is stated that a project has been formed, under the sanction 
of Capt Sir John H. Glover, Mr R N Fowler, and other- well 
known gentlemen, for the formation of a canal from the mouth 
of the African river Belta, on the Atlantic, In the neighbour 
hood of Cape Bajador, to the northern bend of the River Niger, 
at Tlmboctoo, a distance of 740 miles. 


The French are trying to open a regular trade with Tlmbuctoo 
had Soudan wd Tuaalah, the chief city of Touaregs They have 
recently conquered the oasis of Goleah, about 600 miles from the 
coast. It is from that place that M Paul Soleillet, the enter 
prising Sahara explorer, will start for Turelah, having to march 
a distance of only 900 miles. The colonisation of Algeria has 
recently received a strong impulse from more than 10,000 Alsace- 
l/naloer* having settled in the colony. The European popu 
lattes it increasing not only by a sensible flow of emigration, but 
bf the excess of births over deaths. The Colonists, exclusive of 
the army, now number 350,000, while the native population 
is not more than 8,850,0001 The governor of the three provinces 
is G«asni Chancy, who has decided on the institution of three 
" y to be held in the southern part of each province 
' g too far south, a city win be founded for that 
bout 300 miles from, the ooast, in the eastern pro- 
I opected that, attracted by then bin, Arab* end j 


A N*a\, edition has just licin issued by Messrs W Hunt 
and Co, of the late Rev A 11 W hatton ■ “ Memo r of the LI e 
nnd Lalxrars of the Rev Jeremiah Ilorrox, which wax first 
published in 1S59 From the present eil lion the translation of 
Horrox s litatise on the Transit of 1639 has been omitted 

Near Cortil Noirmont (1 clgium) two old tombs hare lately 
been investigated , they had the sbnpe of moun Is, and were 
called “ the Roman tombs by the people In one of them 
many human bone* were found, rusty iron weapons, and many 
small bronze coins nnf rtunately not well preserved In the 
other there were only the remains of one human skeleton but 
betides this a highly ornamental glass bottle, several large bronze 
vwssC* lamp of the same material, two silver and two gold 
CoMMrotkd a relief cut into rock crystal and representing a lizard. 
Tbaeolns are of the time of Ncrva and Hadnanus, 

Brick Tea is a large article of commerce between China and 
Thibet. It is described as being made chiefly in the neighbour¬ 
hood of Ya tsow in Szechuen, the tea plant from which it is 
made being ‘ a hedgerow tree, fifteen feet high, “with a large and 
coarse leaf’ The tea is done up in packet*, each containing 
four bricks and weighing five pounds, and » bought at Tntswn la 
for about 6r 4/ , it sells at Lhasa* for 1/4/ to 1/ St, 
and at a much greater sum in the districts which He off the grand 
rood. From these fcets it is apparent that the Darjeeling planters 
could supply Lhaasa with tea at prices to undenel 1 the Chinese 
article at a very considerable profit, and could make a stfU 
larger profit by supplying the country which He* between Lhasa* 
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tad the frontier of Sikkim The better class of teas cost at 
Lhassa about two rupees per pound, but are seldom impceted 
It is estimated that the annual supply of tea to Thibet amounts to 
about six millions of pounds, producing an income of not less 
than 300,000/ 

A new source of caoutchouc reaches us from Burmah, a 
description of which has been given in a pamphlet published in 
Rangoon. The plant yielding this caoutchouc is the Chavan 
ntsta estulnla, a creeper belonging to the natural order Apocy 
nere, an order which includes the Borneo rubber plant Uutola 
tlailtca, the African rubber plants Landolphus ipp., u well as 
o her genera yielding milky juices The plant, which is common 
in the Burmese forests, is said to be cultivated by the natives for 
the sake of its fruit, which has an agreeable acid taste. It 
comes into season when tamarinds are not procurable, and finds 
a ready tale at RangoMp.it an anna per bunch of ten fruits. 
The milk is said to coagulate more readily than that of Firus 
elastua, and to be purer and better for most purposes for which 
rubber is used 

Under the title of “ Contributions to the Fossil Flora of the 
\\ estern Territories, US, 1 art 1 The Cretaceous Flora, by 
Prof Lesquereux,’ lrof Hayden has published the sixth volume 
of the s-riesof finil reports of the United States Geological 
Survey of the Territories The work 11 in quarto, and embraces 
136 pages an 1 thirty plates. Very miny n ear species are figured 
and described The work covers all the known species of the 
Dakota group, and constitutes an important starting point for 
similar monographs of other divisions of the fossil plants of 
America Prof Lesquereux considers the surface and strati 
graphical distribution of llic species In accordance with Dr 
Hayden s views, the author finds the group to be of marine 
origin, as shown by the occurrence of various species of marine 
molluscs Prof Lesquereux is not prepared to commit lumiclf 
la regard to the correlaton of the flora of the Dakota group with 
that of subsequent geological epochs and their identity, pre 
femngto wait the gathering and examination of other series. 
He, however, states that this flora, withont affinity wfafc any 
preceding vegetable types, without relation to the flora«the 
Lower Tertiary of the United States, and with scarcely any forms 
referable to species known from coeval formations in Lurope, 
presents, as a whole, a remarkable and, as yet, unexplained case 
of 1 o ation 

The cultivation of the tobacco plant m A 1 geiia has been car 
ried out very successfully the soil and climate of that country 
being well tolled to the growth of the plant. In 1874 no leu 
than 4 850,0a kilogrammes, or over 9,700,000 lbs., were pro¬ 
duced and passed thro ugh the State warehouses The value of 
this crop wu 141,234/, or nearly double that of 1873 The 
experiment—-though it is no longer merely an exp eriment, but a 
practical industry—haa been earned on since 1847, and during 
the past twenty-seven yean about 140,000,000 lbs. 
tobacco has been produced and sold. 

It is stated that the Italian Government, follow in g the COurai 
it hu already adopted on previous occasions, will gratuitously 
distnbute this year 5,coo plants of the Eucalyptus globulus, for 
cultivation in the Agro Romano, especially in the spot infected 
by malaria. 

Tub additions to the Zoological Society's Gardens dnnng the 
put week iodide an African Civet Cat (Vtvtrra etvtUa), pre- 
tented by the Earl of Harrington, an Australian Monitor 
(Afam/ar gvttUf), presented by Dr Fardoe , three Black necked 
Storks (XmtrifyncAt ts australis) from Malacca, purchased, a 
Blue-faced Great Amaron (Chrysotis bougutti) from St Lada, 
two Yellow fronted Amasons (Chrysotu echrottphala) and a 
Brown-throated Conure (Cmtrut angtmmt) from S. America, 
deposited. 


ACCIDENTAL EXPLOSIONS* 

'THE term M accident,” applied in its strict seme to iBsasten 
A caused by explosions, would imply that these wen due to 
some dreuinstance, or oombination of drcnmstiwM, cntiniy 
unforeseen, and that they were consequently unpreventtMe. An 
explosion which occurs daring the preparation or investfotion 
of a compound the expletive nature of which is as yet unknown 
may be purely accidental, bat if, after the properties of the sub¬ 
stance have been thoroughly ascertained and made known, an 
explosion occurs during its production, by some person who haa 
not properly made himself acquainted with or haa neglected Is 
some point or other those conditions essential to its production 
with safety, the knowledge of which it within his reach, the 
term "accidental ’ can certainly not be properly applied to it, 
although in nil probability it would be *0 designated popoUriy, 
and even by those entrusted on behalf of the public with the 
investigation of its origin and results. 

In the present discourse the definition "accidental” is ac¬ 
cepted in the loose sense in which it is popularly applied to 
explosions, with the object of examining into the nature and 
causes of such explosion*, and, if possible, of Indicating dimo¬ 
tions In which there may he hope of successful efforts being made 
for reducing the frequency of their occurrence. 

The phenomena attendant upon an explosion are generally 
due to the sudden or very rapid expansion of matter, accom¬ 
panied in most instances by its change of state from solid or 
liquid to gas or vspour The most simple daises of explosions 
are those caused by the sudden yielding to force, exerted from 
within, of receptacles in which a gas is imprisoned in a highly 
compressed condition, or a liquid haa been raised to a temperature 
greatly exceeding that at which its molecules hsve a tendency to 
fly asunder or to assume the state of vapour or gas. The strength 
or elasticity of the envelope which confine* them suddenly 
yielding to pressure, the liquid passes with great rapidity into 
vapour, violently displacing by this sudden expansion the sur¬ 
rounding air and any other obstacles opposed to the expanding 
molecules. 

Similar explosive effects lets simple in their origin arc brought 
aboat by the sudden development of chemical activity hi mix¬ 
tures of ease* or vapours, of aolids and gases, or of solids only, 
or m chemical compounds of unstable character, the result in all 
such instances being the development of Intense heat and the 
sudden or very rapid and great expansion of matter. 

Examples of the most simple class of explosions are the sudden 
failure in strength at tome particular point, or generally, of the 
material composing a vessel in which a gas has either been lique¬ 
fied or highly compressed. Accidental explosions of this cha¬ 
racter take place chiefly, and happily not very frequently, in the 
laboratory or lecture room, yet instances occasionally occur of 
disastrous explosions resulting from such causes in manufacturing 
operation!, or in the practical application of compressed air or 
other gases The mint recent illustration of a serious acddental 
explosion of this kind is that which occurred in the Arsenal at 
Woolwich in January 1874, with the air-chamber of a White- 
head, or Fish torpedo, when one man lost hit life end several 
were seriously injured In this instance some part of the soft 
steel diaphragm dosing the chamber In which the motive power 
of this self propellant torpedo (air) was imprisoned under a 
pressure of about 800 lb on the square inch, suddenly yielded to 
the efforts of the gas to return to its normal condition. 

Other explosions of this class, which are of more than weekly 


to the bursting of boilers at factories, mines, and collieries, to 
say nothing of those which occur in buildings, in connection 
with heating appliance* and with kitchen ranges, and bath- or 
other heating arrangements. The explosion of a boiler may 
arise either from an exceptionally rapid development of steam 
or from an absence, or failure in the proper operation, of appli¬ 
ances for relieving the pressure in a boiler, by permitting the 
escape of steam and giving warning when the pressure begins to 
exceed that of safety But by far tb* chief erases of boiler 
explosions are defect* in their construction or repair, end the 
redaction in thickness of the metal in part* by e p q psfcss ev 
oxidation, internally and externally, from tong ussLUfeghIMM p 
of proper measures for periodically cleaning cue boflrafiS£^ r 

Tbs accidents dae directly to the liiin iili ..'iffiwililw 

in toilets have been very greatly diminished of bde 
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swUcation of preparations esUed boHerxcompodtions, of which in frequent tad thorough cleaning out, which it especially neces. 
Ml tit many varieties, their general action being to prevent sara where the water supply is bard 

atom ot Jeaa effectually the carbonate and sulphate of caJdcm Explosions also occur with hcmaehotd boiler* of the ordinary 
tad other imparities in water, which are separated by its ebnlli circulating data, unprovided wuh safety valves, through the stop- 
titm and eraponUlcc, from producing hard impenetrable crusts tap* ot the pipes which connect them with an overhead cistern 
or Ooattog* upon the inner surfcces of the boiler The judicious being left closed by accident or negligence in which case steam 


or ooadngs upon the inner surfaces of the boiler The judicious 
employment of a good and fouling preparation, end the thorough 
periodical cleansing of the interior of boilrri. go far to guard 


to avoid promoting Internal corrosion of the boiler by the agents outlet for stean 
used. taps were close 

The operations of the Manchester Steam Users Association some of them s 
for the prevention of steam boiler explosions, founded, mainly The obvious si 
through the instrumentality of Sir william Fair balm, twenty such explosions 
years ago, and of which Sir Joseph Whitworth baa also been a safety vslve, of 
warm supporter from its commencement, appear to have gradu Explosions r 
ally succeeded fa very Importantly reducing the annual number flammable gas 
of Miler explosions by introducing among its members a system than that just < 
of periodical independent Inspection. The Association wul not mines which c< 
allow that the term “accidental,” or mysterious, is applicable to that of boiler e 
steam boiler explosions Mysterious they certainly are not, as the former Is v 
they am generally quite traceable to causes which may be in its magmtud 
obviated, such as Inferior material or defective construction, or If marsh gas 
focal injuries, gradually developing and increasing, which would imprisoned m c 
certainly be discovered before they attained dangerous dimen pit working, etl 
stuns, by a proper inspection. pressure, becos 

The following data with respect to the causes of boiler expio there are about 
skins ore taken from a table prepared by Mr I* Fletcher, chief gas, the mixtu 
engineer of the Association —40percent were due (from Jan 1861 surround that 1 
to June 1870) to malconstruction of the boiler* ; 29 per cent to the appearance 
“ defective condition ” of the boilers, 15 per cent to thr failure the pitmin s ca 
of seams of rivets at the bottom of externally fired boilers , 10 unheeded, of tl 
per cent to overbeating from shortness of water, and less than be dargrrous, f 
3 per cent, to accumnlation of incrnstations. beyond that al 

An examination Into the particular nature of the service* per formed, the vie 
formed by boilers which have exploded shows thst a considerable non of fire-dam 
number of explosions have occurred at ironworks, and a very Marsh gas rcqti 
large proportion at collieries, where plain cylindrical externally with a body ra 
fired boiler* are much used Many of the explosions of there of marsh gas a 
particular boiler* arise from places which remain for a time con red hot wire, I 
ceakd fa the overlaps of the seams of rivets, defying detection, flame The ft 
bat gradually extending from one rivet hole to another, till some duration to ensi 
ttdden strain causes them to extend throughout the entire seam, Stephenson in I 
the boiler splitting in two The particular description of boiler philosophical $ 
which gave rise to the largest number of fatal accidents during conducting bod 
the year taken aa illustration was the single fined or Cornish a flame below 
boiler j and it wa* stated by Mr Fletcher that all these expio gunhmg it, wf 
won* must have been the result of glaring neglect, as there 11 no safety-lamp, 
boiler safer to use when well made and properly cared for The All the effor 
simple precaution of strengthening or giving internal support to the better part 
the ride* of the furnace-tube of these boilers, the importance of coal mine expl< 
which was demonstrated many years ago by Sir W Fairbairn, and providing 1 
appears to be still greatly neglected, the result being the frequent mutation, appe 
coflapM of the tube through weakness. Very few explosions fa number and di 
1873 appear to have been due to the neglect of the attendants, eumtruction of 
bat Dy far tne greater number to that of the boiler owners or the Clenney, repel 
makers. made to reduce 

[The lecturer then gave a number of instances strikingly Qlus- enclosure of tl 
tngye of the statements above made.} the miner to er 

The foregoing and other very numerous illustrations of the yet investigatio 
appalling display of Ignorance neglect, or recklessness in deal instances of th 
fag with the application of steam power, point strongly to the doubtedly dtmj 
Importance of legislation connected with this subject There mode law with 
can be no reason why ilu responsibility of the proper condition nte of naked b 
of boilers and steam *| {a at us generally should not be thrown hood of fire-d 
upon inspectors, just as the proper fencing of machinery fa foe either habitually 

fortes, am the proper condition of steam boilers in a passenger practice which 
Steamship, an Secured by a system of responsible official in where fireman] 
Mtetfoa. ’ with safety lam 

Th* exploeioni which are often recorded as occurring in kitchen cceding to work 
rsUges and fa boilers used fa connection with the heating of by those official 
build fags are not unfrtqueutly attended by fatal result*. Much many being ma 
of-wfaut bn been said with regard to boiler explosions generally 1 rustworthfaess 
MjjjMtot to accident* of this elm . forced upon thi 

'Xljto water fa kitchen boilers is often used for culinsry who often abso 
t&derfakfag purposes, the means employed fa boilers used for Of the three e< 
fteuasraripOMS only, to prevent the fpuuatkra of hard deposits, and Jan 7 last, 
casmptJriL resorted to j tbenfosu the only means of guarding afford sad illus 
lytfoet Sflmdeats to domestic boilers from these causes conriit* miners themreli 


sara where the water supply is bard 

Explosions also occur with household boilers of the ordinary 
circulating class, unprovided with safety valves, through the stop- 
taps ot the pipe* which connect them with an overhead cistern 
being left closed by accident or negligence, in which case steam 
pressure mutt speedily accumulate to a dangerous extent, all 
outlet* being doted. Accidents with such boilers ire pameu 
larly liable to occur during severe frosts fa consequence of the 
circulating pipes becoming plugged up wiih Ice, whereby the 
outlet for steam pressure is as completely cut off as if the stop- 
taps were closed Several accident* due to these two causes, 
some of them attended by fatal results, were recorded last year 
The obvious and simple method of guarding effectually against 
such explosions is to have the boiler fitted with a reliable 
safety valve, of the most simple form 

Explosions resulting from the ignition of mixtures of in¬ 
flammable gas and air constitute even a more formidable class 
than that just described, for the number of explosions m ccal 
mine* which occur in a year is very considerably greater than 
that of boiler explosions, while the loss of life occasioned by 
the former Is very considerable, and Is occasionally appalling 
in its magnitude. 

If marsh gas, or light carburetlcl hjdrogen, which exists 
imprisoned in coal beas and escapes Into the atmosphere in the 
pit working, either gradually or sometimes under considerable 
pressure, becomes mixed with the air to such an extent that 
there are about eighteen volumes of the latter to one of the 
gas, the mixture burn* with a pale blue flame, which will 
surround that of a candle contained in such an atmosphere, 
the appearance of such a "corpse light round the flame of 
the pitmin s candle or lamp flame 11 a warning too generally 
unheeded, of the presence of fire damp in quant it cs likely to 
be dangrrour, for if the proportion of marsh go* incica es much 
beyond that above specified, on explosive atmosphere will kc 
formed, the violent character of which increases aa the propor 
tion of fire-damp apprracbi-s that of one volume to ten of air 
Marsh gas requires for its ignition to be brought into contact 
with a body raised to n white heat, fire damp, cr a mixture 
of marsh gas and nir is therefore not inflamed by a spark or 
red hot wire, but will explode if brought into contact with 
flame The fact that Ibis contact must Ic of some little 
duration to ensu e the ignition of the fire-damp was appl ed by 
Stephenson in the construction of his safety lamp, and a very 
philosophical application of the property possessed hyfgood 
conducting bodies, such as copper or iron, of cooling down 
a flame below the igniting point of the go*, and thus cx in 
gunhmg it, wax made by Davy in the construct on of bis 
safety-lamp. 

All the efforts of eminent scientific snd practical men, for 
the better part of a century past, to diminish the number of 
coal mine explosions by improving the ventilation of the mines 
and providing the miner with comparatively safe means of lllu 
mumtlon, appear to have had very little effect fa reducing the 
number and disastrous nature of these accidents. Since the 
construction of safety miners’ lamps by Davy, Stephenson, and 
Clenney, repeated and partially successful efforts have been 
made to reduce the lots of 1 ght consequent upon the necessary 
enclosure of the flame, and thus to lessen tne temptation of 
the miner to employ a naked flame at bis work in fiery mines, 
yet investigations after mine explosions still frequently disclose 
instances of the employment of candles where they are un¬ 
doubtedly dangerous, and the regulations which have been 
mode law wuh the view of prevent ng accidents through the 
nse of naked lights by miners, where there appears any likeU 
hood of fire-damp escaping and lodging, are m many cases 
either habitually neglected or very carelessly earned out One 
practice which appears to have oecomc very general fa mines 
where fire-damp is known to exist, that of sending firtmen 
with safety lamps to examine the mines, the men then pro¬ 
ceeding to work with naked lights m all places marked as safe 
by those officials, Is otmously a most dangerous one, the lives of 
many being made absolutely dependent upon the vigilance and 
I rustworthfaess of one or two , yet it appears to be one almost 
forced upon the managers of collieries by the men them selves, 
who often absolutely refuse to go to work with safety lamps. 
Of the three eollleiy accident* which occurred beteeen Dec 23 
and Tan 7 last, by which twenty-right men lost their lives, two 
afford std illustrations of this fact that the overlooker* snd the 
miners themielve* are chiefly to blame for the frequency of these 
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accident*, and that the practice of employing " firemen M jut 
referred tout highly peril out one. 

There can be no notation that the comparatively dim light 
afforded even by the Wit constructed lamps m general nae is a 
cause of great temptation to the men to use uncovered lights , it 
is therefore much to be hoped that continued efforts may be 
made to apply the electric light to the illumination of mine 
working*. Some approach to success in this direction was already 
attained ten years ago, and one cannot hut have great faith m 
the ultimate feasibility of some portable method of illumination 
by electric agency 

There are, however, causes other than the use of unprotected 
lights, which contribute to the production of coal mine explo¬ 
sions. Efficient ventilation of working* whether in use or not, 
whereby all dangerous accumulation of fire-damp is avoided, and 
any sudden eruption of cos may be rapidly dealt with (the gat 
being largely diluted and swept away as speedily as possible), u 
indispensable to the safe working of the mine (without any refer 
enu: to the health of tba men) so long as there is any temi Ution 
for the use of naked lighft. The original laying out of a working 
greatly affects the question of efficient ventilation, and explosi ius 
have been cleaily traced to gas accumulations, which there was 
sufficient powti of ventilation to reduce, if the nature of the 
working hod admitted of its proper application. In arranging 
for the efficient vet tliaiion of a mine, ample provision for rapidly 
applying extia artificial ventilating power should l>e made and, 
m connection with this, the interesting and useful sciles of 
observations should lie home in mind which have been made 
public in communications to the Koyal Society and the Mi leu to 
logical Society by Messrs. K. II Scott and W Galloway * 

Since the employment of gunpowder as a means of rapidly 
removing coal, or overlying shale, has come into considerable 
use, there can lie no questiun that an additional and a very 
scr ous losm of danger his been importe 1 into the woiki »g of 
collieries. That the expl iston of a charge of powder in a blast 
hole, or the “ firing of a shot,” has by no means uufrcquently 
resulted in the production of a fire-damp explosion has been 
clearly established by careful inquiry This has been usenbed 
to two causes, one of them the direct lguitiou of the explosive 
gas-mixture by the flame from the shot, the other thedtsod^ 
went of lire damp fr im cavities or disused workings by the con 
cushion produced, and its ignition bv some naked flame or 
defective lamp in the neighbourhood If a shot takes effect pro¬ 
perly (< e, if the force is fully expended in breaking the coal or 
rock at the seat of the charge), there is seldom flame produced, 
hut if the tamj ing which confines the charge in the bla t hole is 
simply blown out of the latter like a shot from a gun (which not 
anfrcquently occurs when the rock is very hard or ihe tain ping 
is not sufficiently firm, or when the charge of powder is exces¬ 
sive), the powder gas issuing from the blast hole will produce a 
flash of fire os obtained with a gun, and if the fire-damp were in 
the immediate neighbourhood, it would no doubt lie ignited 
thereby Bat this combination of conditions is not likely fre¬ 
quently to occur, the second cause above given Is therefore niore 
likely to be fruitful of accidents, but the existence of a third 
cause, to which the majority of explosions connected with blast¬ 
ing in collieries is most probably ascnbable, lias been very clearly 
established by the careful inquiries, sound reasoning and m„e 
iuons experiments of Mr W Galloway, Inspector of Mines. 
Mr Galtoway conceived, and has clearly established by experi 
menu in the laboratory and in coal pits, that the sound wave 
established by the firing of a shot (especially by the sharp expki 
sion produced when the tamping is shot out of a hole) wdj by 
transmission, even to very considerable distances, have the effect 
of forcing the flame of a safety lamp through the meshes of th* 
gauze, and will thus lead to the Ignition of an explosive gas- 
mixture surrounding the latter + It may be hoped that the 
miner may be trained to a knowledge of the danger he incurs 
by the incautious use of gunpowder, although the persistent reck¬ 
lessness with which he sacrifices safety to comfort, in despising 
, the use of the safety lamp, forbids sanguine expectations in this 


Reference has not been made to another very possible so_ 

of accfctaris dae to the employment of gxnpowder for blasting 
purposes, n*e*eiy, carelessness in the keeping and handling of 
the explosive' agent by the men. Personal observation by the 
lecturer of tbe recklem manner In which powder is frequently 
dealt with in mine*, tends him to believe that this contribute* 
its quota a* a cause of odBery explosions, 

* Natubb, vet v p. jo* l vot x. p.»» t Nan as, vot x. p. so*. 


In coal gu explosions, which, though at (rat right of Cheaper*- 
tlvely small Importance If judged by the loss of life and ptop is ty 
which they occasion, yet merit serious consideration on account 
of the great frequency of their occurrence, and the demonstra¬ 
tion which they almost always afford of ignorance or culpable 


The circumstance that the admixture of even minute qt 

of coal gas with air can be at once detected by the tmmli___ 

odour of the gas, should serve as a safeguard against accident* f 
unfortunately, however, thoughtlessnem or want of knowledge 
frequently causes this very fact to lead to the opposite result 
Escapes of gas in comparatively small qUanUtlet often occur at 
the point of union (generally by a ball and-socket joint) of a 
hanging burner or chandelier w uh the gas pipe, or at the tele 4 
scope joint of such gas-fittings, the column of miter required is 
the joints to confine the gas becoming very gradually reduced by 
evaporation In such instances an explosive mixture will accu¬ 
mulate in the upper port of the apartment of which window* and 
doors arc closed, while the air in the lower part will continue 
for a long time free from any dangerous admixture of go* | and 
instances are continually recorded In the public prints of dm 
deliberate ignition of such explosive mixtures, by persons who, 
observing the smell of cool gas upon entering the room, proceed 
forthwith to search for the point of escape by means of a flame. 
It need scarcely be stated that such a test is a perfectly safe one 
m itself, and that if the acceptance of the warning given by the 
odour of gas In the lower part of the room were promptly fol¬ 
lowed by the simple precautionary operation of leaving open for 
tome time all windows and doors, so as to afford ready Ingres* 
of Iresh air and thus speedily expel, or very largely dilute, 
the gat mixture, the leakage could be looked for with no risk 
of accident 

Gas explosions, generally of a serious nature, do occasionally 
occur through n > fault of those who are the direct agents in 
bringing them about, as by a person entering with a light a 
closed apartment m which there has been a very considerable 
escape of gas for some lime, or a building in which gas has been 
entering from a leakage in the supply pipe or the mum. 

The employment of Illuminating agents closely allied to coal- 
gas, namely liquid carlio-hydrooen compounds obtained by the 
distillation of coal or shale, or derived as natural products from 
coal bearing strata, gradually extended during the earlier part 
of the last quarter of a century untd they became formidable 
rivals of mineral and vegetable oils and even of gas Itself 

The several varieties of so-called petroleum spirit which are 
known as naphtha, benzine, benzoline, gasoline, japonner’s srarit, 
&C., yield vspour more or less freely on exposure to sir at ordinary 
atmospheric temperatures and even In some cases below 50P F 
Although much the largest proportion of the petroleum spirit 
employed is probably used in lamps of gome form or other, there 
arc other rni|a>rtaot uses to which it is appLedIn large quantities, 
csj->eclally In various industries. 

1 he su called paraffin- or petroleum lamp uptowns, of which 
in the earlier days of the employment of these illuminating agent* 
there were go many recorded in ths newspapers, end of which 
one still hears occasionally, were, with very few exceptions, not 
correctly designated as explosions, and when they were so, wen 
not caused by the employment of the volatile oils or petroleum 
spirit As these vaporise very freely at the slightly elevated 
temperature which a reservoir of a lamp soon attains, air ii 
either entirely expelled from the latter by the vapour, or ao 
diluted by It, that the mixture is not explosive. If therefore 

flame can have-*-'-*—*— *~ 

the reservoir nea. __ 

merel^buna as it escapes. _ If a 

UqUld IS —w W.W, uw ..UWJW..V, 

of the lamp, near the flame, a very rapid volatilisation may thereby 
be caused, resulting in a considerable outburst of flame. 

If a petroleum oil which has been imperfectly refined, did 
vhtch, therefore, coot sms some proportion of the very volatile 
' yea in a lamp, a slight explosion 
—„ np a small amount of vapoury at 
the reservoir becomes heated, smdtbS* 
producing a feebly explosive mixture with the air la J 

which may become Ignited by the flame of the lamp, 
sion thus produced is not at *11 of violent than 
generally merely * feeble puffs U may, however; 
cracking of the reservoir, and‘the cranequent 


products, or spirit, be empl 
may be caused oy its yieldln 
the temperature to which the 
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flaming at $eo{l, m d may at any rate lead to accrdepf as already 
dUwf tb i d , by th# alarm wlcb it ocpaaiont t- - 


it to nervous or ignorant 


(To k continued) 


SOCIETIES AND ACADEMIES 

Lobdok 

Rbyal Society, March 18—' On the Behaviour of the 
Hearts of Molluscs under the influence of Electric Currents.’ 
Bt Michael Foster, MD.FRS and A G Dew Smith, B A. 
The observations were made chiefly on the heart of the com 

man snail 

An interrupted current, applied directly to the ventricle (or 
auricle), and of such a strength as not to cause tetanic contrac 
tloos, produces, as has already been pointed out, distinct mhi 
bilion, altogether similar to that brought about in the vertel rate 
hart by stimulation of the pneumogostnc nerve 

Single Induction shocks, of a stnngth insufficient to cause a 
contraction, produce no apprtaaMe effect, m whatever phase of 
the cardiac cycle they are thrown in but two or more such 
shocks, the one following the other at a sufficiently short inter 
Til, produce a slight inhibition , that is the succeeding diastole is 
prolonged. 

When a constant current of sufficient intensity is thrown into 
the ventricle at rest, a contract on or ‘ beat " is obsi rved at 
both the making and the breaking of the circuit. But the 
initial, making, beat starts from, nnd is confined to the region 
of, the kathode, while the final, breaking beat starts from and 
is confined to the region of the 1 node. This is the case what 
ever be the position of the electrodes 

A constant current of sufficient intensity to bring about a 
making and a breaking beat when applied for, say five seconds 
may be appbed momentarily without producing any lieat at all 
The constant current, therefore, require! some considerable 
time to develop its maximum effect 

When a constant current is applied to a spontaneously beating 
ventricle, a polarisation of the ventricle results of such a kind 
that the region of the kathode is thrown into a condition which 
the authors would wish at picscnt not to define mote strictly 
than by saying that it is “ favours! Ie to the production of a 
rhythmic beat, while the region of the anode is thrown it to 
an opposite condition, unlavourable to tie production of a rhylh 
mic beat 

On the withdrawal of the current a rebound takes place at either 
electrode, the kathode region becoming for a time unfavourable 
to the production of beats, the anode favourable 

Of these two conditions, the one uniavoural le to the pro 
Auction of beats, whether it be in the anodic legion during the 
passage of the current, or in the kathodic region during the 
rebound, is more easily produced by slight currents than its 
opposite Hence the total effect of a slight current, the balance 
of the opposing agencies, u unfavourable to the production of 
thi rhythmic beat. 

Consequently, when a current, as m a single induction shock, 
Is applied for so short a time that its maximum effect is not 
reached and no direct kathodic contraction or beat is called 
forth, the net result is a hindrance te the rhythmic beat, or, in 
other words, an inhibition, which may be too slight to be recog 
sited with a single shock, but becomes evident when the shock 
is repeated after a not too long interval, and 1 * very marked 
whan several shocks rapidly follow each other as In the ordinary 
interrupted current 

tire main results obtained with the snarl’s heart were corro¬ 
borated by observations on the hearts of Stpta and Aplysia 

Incondusloo, the authors regarding the rhythmic beat of the 
nmH’s heart (which they believe contains no differential nervous 
structures) a* a purely protoplasmic movement, coll attention to 
Wfot may be colled the principle of physiological continuity, 
Had offer suggest ions towards defining the exact function of the 
intrinsic ganglia of the vertebrate heart, and of other 


ihtrinjic ganglia of the vertebrate heart, and of other spen 

ttnec^sjy beating organa. 

M 0 g the Liquation, Fuettffity, and Density of certain Alloys 

W**-.*SSSf mm, 

alloy* 1* a molecular mobility, in virtue of which 
ttoaa of the co nstitu en t s of a molten alky become 
the moss, the hom og eneous character ol which is 
‘ These irttjydadSe* trfcomposition havekmg 


been known, and reference is made to them in the works of 
1 -azoru* Erckern (1650), and of Jars (1774) a very complete 
memoir was published m 185s by LevoL who did much toward* 
ascertaining the nature and defining the limits of this molecular 
ranbdity He discovered the important fact that an alloy con¬ 
taining 9 i 89 per cent of silver is uniform in composition ht 
chemical formula (Ag.Cu,) and peculiar structureled him to 
conclude that all other alloys are mixtures of this with at 
cither metal ” 

ITjeelectrlc conductivity of these alloys was studied in i860 
by Matthlessen, who doubted the accuracy of Levol’s theory, 
and viewed them as "mechanical mixtures of allotropicmodifi¬ 
ed ran of the two metals in each other ” V 

Til# author then describes the experiments he m«d f with a 
\iew to determine the melting point* of a series of these alloys 
He adopted Deville s determination of the boiling point of anc 
(i040 C)aa the bans of the inquiry, and ascertained by the 
method of mixtures, the mean specific heat of a man of wrought 
iron betweeno“ C and the melting point of silver, whicV** 
Bctqueiel showed, is the same as the bailing point of anc. 

The mean of three experiments, which were closely in accord¬ 
ance gave o 15693 as the specific heat of the iron , and it should 
lie pointed out that this number includes and neutralises several 
errors which would affect the accuracy of the subsequent deter¬ 
minations. 

Mrlung joints of sexeral alloys were then determined by 
plunging an Iron cylinder into them and transferring the iron to 
a calorimeter These melting points varied from 840" C. to 
*330° C , or through a range of 490' C The alloy* which 
occuj y the lowest portion of the curve contain from 60 to 70 
per cent of silver The results are interesting, as they show 
that tie cuivcs of fusibility anti clcctiic conductivity aw very 
similar 

Mr Roberts then describes experiments m which alloy* were 
cast m led hot moulds of firebrick the metal (ahtut 50 or.) 
being slowly and uniformly cooled The result* of these expert 
menu on liquation are elaborate, and cannot be given in a brief 
abstract. 

J he dens ty of pure silver nnd of I-evol s homogeneous alloy, 
while in the fluid state were then determined by the method 
described by Mr R her! Mallet * the metals being cast in 
The resulu obtained were a* 


Pure silver 
Levol s alloy 
In the case of silver the m 


Dcnklty fluid. Density solid 

9 4612 10 57 

9 0554 9 9045 

linear expansion deduced from 


change of density is 00^3721 per i* C, which is nearly 
douple the coefficient at temperatures below 100° C 
Physical Society March 13 —Dr J H Gladstone, F R S , 
president in the chair -Mr W Chandler Roberts read a paper 
on the electro-deposition of non. He referred to the beautiful 
specimens of electro iron, the work of M Efcgino Klein, a dis 
tn guished Russian engineer and chemist, winch were exhibited 
at the meeting of the British Association at Exeter In 1870 Mr 
Roberts visited St Petersburg, and bad the advantage of receiv 
rag from the late M de Jacobi suggestions which enabled him to 
deposit iron with much success. He stated that a plate of 
electro-iron 150 mm square by 2 mm thick, was deposited on 
~ pper by llerr Uockbushmann, In 1846 In 1857 M Feuipuires 
ihibited specimens of electro-iron at the Pans Exhibtooei In 


1858, M Gamier patented 111 England bis process, termed 
acUroqe, for protecting the surfaces of engraved copper {date* ; 
and in the same year Klein produced the admirable work* above 
referred to 1 he author then exhibited specimen* which he bad 
obtained by Klein s method The bath consists of a doable 
sulphate of iron and magnesia, of ip. gr 1 155 the chief coo 
ditions of success being the neutrality of the bath and the tm 


drogen. A lube of the metal deposited an a rod of wax, which vu 
vocwim-tlght at the ordinary temperature, allowed hydrogen to 
pas* freely at a dull red heat —After a britf discussion, Prof 
Guthrie described some experiments which he bis recently mede, 
with the assistance of Mr R. Cowper, in continuation of former 
‘ 1 and attached water The main 


tails act at crjogens, and to study their combaatfcn 

* Proc Roy 8*c v& xxui. p. K9- 
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with water at various temperatures and in venous proportion*. 
When two radts to which either the add or the base 1* common, 
and which do not form a double salt are mixed in equivalent 
proportion, the cryogen produced ha* nearly the temperature 
doe to the sell, which alone would produce the greatest d* 
gree of cold. Solid fication begin* at a temperature below the 
melting-point of the lout fusible, and continues at lower and 
lower temperature* until the temperature due to the other eon 
etituent fait i* reached Occasionally a cryohydrate having* 
constant solidifying point has been obtained by m xlng in defin te 
proportion» salt* which are not known to exist in the form of a 
double salt In all snch cases the solid lying point of the mix 
tun is intermediate between the solidifying points of the consti 
tnants, and It* temperature a* a cryogen s also between the 
temperatures of the consti uents when separately used as cryocen*. 
When two salt* composed of d fluent sails and bases are mixed, 
and no p capitation occurs, i s generally considered that partial 
doable decomposition take* place, two new salts being formed. 
It was found that if the salts A X and B Y be mixed in atom c 
proportion and dissolved in the amallest possible amount of 
water, a mixture dentlcal with that produced on mixing A Y 
with B X it obtained. The temperature and compos tion of the 
resulting cryohydrate are the i&me in both cases. But the tem 
penture never falls as low as the point which could be retched 
by employing whichever of the salts AX, AY BX BY form* 
a cryohydrate with the lowest tempera ure. Thus a saturated 
solution of a mature of nitrate of potass urn and sulphate of 
sodium sol difies at 5 C. A mixture of ni ra e of sod um and 
sulphate of potassium also solidifies at this temperature. Since 
the solidifying point of nitrate of sodium is 17 this salt 
aumot exist without partial decomDosit on taking place in eitl er 
mixture for as has been shown sbore ts presence would ultl 
irately depress the solid Bring point Dr Rse remarked that these 
researches are specially investing m connection with the salt 
retained by sea ice W th a view to study th s subject he has 
already requested captains of whalers visiting the Arctic regions 
to bring home sample* of ice of different age and from various 


Taxis 

Academy of Sciences March 15 — M M Fnfray in the 
chair —The f llowing papers were read On electro capillary 
act on and the intcnsi y of forces producing t by M Becquerel 
(fourth paper on the subject) —A note by li Sainte Claire 
Deville, on the alloy* of platinum and ran —Researches on the 
fatty acids and their alkal oe salts by M Berthelob The subject 
it treated at length, and the forma on of sod um, ammonium and 
barium salts, both in aolnt on and m the sol d state, is considered 
—On acetic anhydride, by the same account of new expen 
meats to determ ne the heat evolved daring the transformation 
of acetic anhydride into acetic acid —A note by M dc Lecaxe- 
Duthlers, 00 the on gin of the vessels m the tunica of simple 
Asddla.—On the simultaneous format on of several m ncral 
■pedes in the thermal source of Bourbonne les-bains (Haute 
Blaine), specially of galena, anglerite pyntes and silicates of 
the xeollte family (notably of chabaslte), by M Danbree (second 
paper) —On a peculiar mode of excretion of gum arable, by the 
Acaam Vtrtk of the Senegal, by M Ch. Mart ns —Report by 
K. Milne-Edwards, on the measure* proposed to prevent the 
invasion Into France of the American insect Doryphora winch 
destroys the potatoes. — M. Mouchex, the chief of the expedi ion 
sent to St Paul to observe the transit of Venus, was then 
received by the President, who welcomed him in the name of 
the Academy M Mooches read a long paper on the subject, 
giving all the details of the transit lie specially described the 
op cal phenomena observed in the vicinity of the contacts, and 
Mags Um no less than 489 photographic proofs that can all be 
utilised for micrometrical measurements. The two interior con¬ 
tacts were observed with great precision the two outerones having 
been rather spoiled by clouds. Altogether this expedition may be 
eowddered highly successful—On the geometrical solution of 
some new problem* relating to th* theory of surfaces, and de- 
nendlag upon infinhenmala of the thud order, by M. Mannheim 
(second mnar) —On the simplest modes of bm t equiHMum 
which can £* present in a body without oohesfon and strongly 
enmp e vs ee d { application to * mass of sand filling tb* angle 
between two iofid plane* and movable round their line of inter- 
section as axlsj by 84. J Bouuinesq—A memoir on the 
formulae of perlerbetioo, by M EmdeMatUeu.—Micngnphic 
sta<7 the ■Wilhetnra of paper by M Aimd Girard —On 
th* action of sulphate of a mmoni a In the culture of beet root 
by M P Lagrange,—A net* by M F fouqud on the nodules 


of wollastouite, fuealte pyroxene, mel an tt e garnet of the 
Santorin lava.—On foe immediate treatment of Intestinal eb* 
it ruction, by foe aspiration of the gases forms foe intestines, by 
M Demarquay.—A memoir by M Michal on the detbnislmb 
tion of he remits of several observations, with medal reference 
to the precision of the result—A note, by M L Berthout. on foe 
discovery of a deposit of fossil* in the plain of EcoudSe, in foe 
anrondisxement of Argentan (One)—A number of meuib ocs 
then made various commtmicaturns on Phylloxera.—The Minis* 
ter of Publ c Instruction addressed to foe Academy a project of 
a medal in commemoration of foe Transit of Vena*.—The 
Mm ster of Public Works sent a report of foe Commission 
charged with the proposal of measures to be adopted to prevent 
the infection of the River Seine In the neighbourhood of Peris.— 
On certain left perspectives of plane algebraic curve* by M. 
Ilalphen. —On some properties of carves traced on surfaces, by 
M. R baucour —On diffraction and the focal properties of net* 
by M. A. Conn.—On the magnetising function of tempered 
steel by M Bouty —On foe determination of the quantity of 
magnetism in a magnet, by M R. Blondlot—On the theory of 
8tormi a reply to M Faye by M H Peslin. M Faye, who 
was present then made some observations on the same subject— 
On some double stars whose motions are rectilinear and are due 
to a diffe ence in proper motion, by M C. Flammsrion—On 
foe identi y of the bromo-dcrivative* of the hydrate of tetra- 
bromethylene with those of pe bromide of acetylene, by M. K. 
Bourgo n —On the quantities of heat evolved n the decompo¬ 
sition of the chlorides of some acids of the fatty series, by M 
L. Longu nine, specially refeir ng to butyric. Bobutyric, and 
valeric acids —On amylogene o soluble starch, by M L. Boo- 
donneau —On a new method of volumetric analysis of liquids, 
by M F Jean —Chem cal researches on foe absorption of the 
ammonia of the atmosphere by the volcanic soil of the aolfatam 
of Panola, l y M b de Luca.—A reply to two recent comma 
nlcations of M Bdchamp relot re to spontaneous alterations of 
*68* by M U Gayon —Observation of the lfe of Hdoderma 
horruium W egmann by M Sumlchiast, reported by M 
Bocou —On the belmln hologlcal fauna of the epasta of Brit 
tauy by M A V llot —Cr Ileal observations on the classifies 
t on of Paleozoic Polyps, by M O Dollfus. MM. Dumay and 
Mart n de Brettes then made some communications relating to the 
liolule seen on February 10 lost —A note, by M Neyreneuf on 
the combust on of explosive bod e*.—A number of Scientific 
wo ks were presented to the Academy by several gentlemen 
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SMITH'S “ ASSYRIAN DISCOVERIES' 
Assyrian Discoveries an Account of Lgpiorattons and 
Discoveries on the site of Nttuvah, during 1873 and 
1874, By George Smith, of the Department of Oriental 
Antiquities, British Museum. With Illustrations 
(London Sampson Low and Co., 1875 ) 


Museum, was thoroughly achieved Among the dis¬ 
coveries he made at Kouyunjik is a veritable fragment 
containing the greater portion of seventeen lines of insenp 
tion which belong to the first column of the Chaldean 
account of the Deluge completing the only place where 
there was a senous lacuna in the story 
The limits of this nonce will only permit us to give a very 
bnef summary of the Izdubar legends Izdubar, the hero 
of these legends, is a giant who has a court, a seer or 
astrologer, and officers. Having lost his seer, and being 


J UDGING from the marvellous discoveries made unable to replace him, he determines to seek counsel of 
within so short a tune in the valley of the Euphrates Hasisadra, the sage who escaped the deluge After pro- 
and Tigris, Assynology promises to be one of the most traded wanderings through fabulous regions, he at last 
extensive as well as the most important auxiliaries to alights upon Hasisadra and his wife, and inquires of the 


the reconstruction of ancient mythology, history, and sage how he became immortal The sage thereupon tells 
philology It is within the memory of the present genera Izdubar the story of the flood and of the vessel which he 
tion that M Botta, the French Consul at Mosul, first built according to the directions of Hea to save himself and 


began the excavations of the buried cities of Assyria, and 
we can still remember the enthusiasm and also the in 
credulity with which Europe received the tidings that 
this savant bad actually discovered at Khorsabad, in 
1843, the long lost palaces built by Sargon, about KC 
733-705, exhibiting one of the most perfect Assyrian 
buildings and a most excellent specimen of royal archi 
tecture Mr Layard, who began his excavations as soon 
as M Botta earned off his trophies to France (1845I, 
astonished Europe with the still greater discoveries, both 
at Nineveh and in Babylonia. The researches thus started 
were continued, especially in Babylonia, by Rawlinson, 
Rassam, Loftus, and Taylor, and the Bntish Museum 
now exhibits tbe remarkable treasures of Assynan art, 
science, and literature, which crowned the labours of our 

With the study of these records Mr George Smith has 
been engaged for the last ten years , and since 1866 he 
has periodically published some of the discovenes he 
made among the fragments of the ten-a cotta mscnptions 
deposited' in the Bntuh Museum His most startling 
discovery, however, he communicated in a paper read 
before the Society of Biblical Archaeology, December 3, 
187a, which gives the Chaldean account of the Deluge, 
and which he deciphered on the tablets of the Assyrian 
library discovered by Layard. In consequence of the 
great interest excited by these finds, the propnetors of the 
Daily Telegraph placed a thousand guineas at Mr 
Smith's disposal, to undertake fresh researches at 
Nineveh. It was no easy task for him to go over the 
same ground and reopen trenches in the same localities 
so successfully worked by his predecessors. Still, the 
field of research is so extensive, and the hidden palaces 
are so numerous, that even now far greater treasures may 
be than those which have already been re¬ 

claimed by the French and English explorers. This will 
readily be seen from a perusal of Mr Smith’s work which 
gives the results of his expedition, and from the success 
he achieved, though his time was limited, and his diffi¬ 
culties were greet In leu than four months, excavations 
on the situ of Kouyunjik and Nimroud, he found over I 
3 fibb inscriptions and fragments of inscriptions, besides 
tnany other objects of antiquity. The great object for 
which Mr. Smith undertook this expedition, namely, to : 

ton cotta tablets he bed deciphered in the British 


his belongings from the universal deluge which the gods 
brought upon the earth to destroy the human family 
because of the wickedness of the children of men This 
deluge lasted six days and on the seventh day the storm 
ceased, when the vessel was stranded for seven days on 
the mountains of Nizir At the end of the second hexa 
hemeion, Hasisadra sent forth some birds to ascertain 
tbe state of the ground, the description of which we must 
give in the language of the legend — 

“ On the seventh day in the course of it 

1 sent forth a dove and it left. The dove went and turned, 
and 

A resting place it did not find, and it returned. 

I sent forth a swallow and it left. The swallow went and 
tamed, and 

A retting place it did not find, and it returned. »• 

I sent forth a raven and it left 

The raven went and the corpses on the water it saw, and 

It did eat, it swam, and wandered away, and did not return. 

I sent the animals forth to the four winds, I poured out a 
libation, 

I built an altar on the peak of the mountain, 

By sevens herbs I cut. 

At the bottom of them I placed reeds, pines, and sungar 

The gods collected at its burning, the gods collected at Its 
good burning 

The gods like flies over the sacrifice gathered 

A careful examination of this legend, which, according 
to Mr Smith, is at the latest more than two thousand 
years before the Christian era, will show the impartial 
student that he has here the polytheistic prototype of the 
legend of which the biblical story is a monotheistic redac 
tion Indeed, Mr Smith has already announced that he 
has also discovered the legends of the Creation, tbe build¬ 
ing of the Tower of Babel, &c A striking illustration of 
bow the Assynan discovenes will materially contribute 
to a scientific understanding of ancient mythology may 
be seen in the legend of “The Descent of Ishtar into 
Hades." 

The goddess Ishtar, i.e Venus, daughter of the Moon, de 
tennises to visit “the land from which there is no return ” 
On her arrival at the gate she demands admittance, 
threatening that if refused she would assault the door and 
raise the dead to devour the living. After consulting the 
goddess of the nether regions, the porter admits Ishtar, 
who, on entering, is, by the command of the Queen of 
Hades, punished in the same manner as those wives are 
who have been unfaithful to their husbands. At each of 
the seven gates of Hades she is stripped of some of her 
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ornaments and apparel, till at last she is divested of 
everything Her detention, however, In the lower regions 
caused the greatest disorders upon die earth, so much So 
that her parents, the Sun and Moon, weepingly exclaim, 
“ Since the dme that Mother Ishtar descended into Hades 
the bull has not sought the cow, hor the male of any anl 
mal the female " To avoid the threatened extinction of 
hfe, Ishtar has her jewel* returned and is restored to 
heaven 

The design of this legend, as read on the broken Assy 
Han tablets, Is not to be made out In the Talmud, how 
ever, where the same legend is recorded in the recast 
form of the monotheistic cmcible, the Import of it becomes 
perfectly clear After the restoration of the second 
Tfcmple, we are told that the men ol the Great Syna 
gogue, headed by Ezra and Nehemlah, made every effort 
to wean the people from polytheism and from the orgies 
practised In connection with the worship of Idols. To 
this end the saint* prayed that God might deliver into 
their hands the demon of sexual lust In vain did a pro 
phetic voice warn them that 11 their prayer were granted all 
nature would at once become stationary, and then life would 
become extinct The real of the pious would not listen 
to the utterance, and the demon had to be delivered into 
their hands. For three days they kept him in prison aad 
in chains, but after the three days no fresh laid egg could 
be got in the land, and they had therefore to liberate the 
demon, depriving him, however, of the power to excite 
lust in the human breast for the first degrees of consan 
guinity (Voma 69A Sanhedrin 6cw Yalkut on Nehe- 
miah, j 1071) The moral of the Ishtar legend thus 
becomes apparent, and we see how important the mate 
rials are which these Assyrian discoveries yield for the 
study of comparative mythology 

As to the importance of these cuneiform records to 
philology, we can only illustrate it by one example The 
Hebrew expression 'ncv which, when joined with a 
number denoting ten, makes the combined phrase denote 
eleven, has caused the greatest difficulty to Semitic 
scholar* from the time when the first Hebrew lexicon 
was compiled to the present day Such great authorities 
as Ibn Earn (A.D 1088—1176), and Rtmchi (a.d 1160— 
1335), take It to denote thought, and say that the phrase 
in question literally denotes "teh which are counted upon 
the fingers and Me in thought* or, as Simonts, who 
espouse# this aotkm, explain# it, " Co^itatimus ultra 
dettm, he., numetus togitationt sive mettle conclplendus 
cam praecedentes humeri ad dittos numerarentur ’ 
To which Gekenltts in his Lexicon adds, "This is unsatis¬ 
factory enough, though a better solution is still wanting ’ 
Mow, from the cuneiform we leant that jnw Uttn Is the 
ordinary expression for one, thus yielding the long wlsbed- 
for solution *f this diflwult’word. 

Amongst the other discovenes which Mr Smith made 
and which he class! fie* under “ Foreign Inscriptions,’* axe 
several Phosnidan. The first of these, according to our 
explorer, la a contract of sale, and probably belongs to 
the seventh century u.c "The Phoenician legend is 
beautifully incised along the edge of the tablet, and Is 
very sharp and dev. Transcribed into Hebrew tetters 
it read*"* 

_ Tots MK 't iWs rui 

The sate by Almsk* of'ths cultivated flsM. 


The words are divided by dots, and the meaning of the 
inscription is clear” We, however, question whether 
” the meaning is clear ” It is greatly to be regretted that 
Mr Smith did not figure this inscription as he has done 
in the case of far less interesting subjects. It is important 
to palaeography, inasmuch as it confirms the testimony of 
the famous Moabite Inscription that at the earliest period 
of Semitic writing the words were not only written sepa 
rately but were divided by dots, and in this respect essen¬ 
tially differ from the earliest Greek Inscriptions. Our 
reasons for doubting the correctness of Mr Smith's trans¬ 
literation are, that (1) we do not remember that W7 
signifies sale, and (2) the demonstrative pronoun has 
not in Phoenician the aenptio plena Yod, but is simply i, 
especially in ancient Phoenician. Nor do we think Mr 
Smith’s rendering of yotJ by cultivated happy The 
word in question is better translated undulating 
We have said enough to show the extreme importance 
of Mr Smith’s discoveries Much, however, still remains 
to be done, and Mr Smith calculates that no less than 
20 000 fragments of this valuable collection of terra cotta 
inscriptions, portions of which are lit the British Museum 
and at the Louvre, still lie buried at Kouyunjik It would 
require 5,000/ and three years’ work to recover these 
treasures. Mr Smith is perfectly willing to undertake 
the labour of systematic excavations, and we earnestly 
trust that the nation, cither Independently of, or through 
the Government and the Trustees of the British Museum, 
will be as ready to furnish this comparatively small sum 


BANCROFTS “NATIVF RACES OF THE 
PACIFIC STATES” 

The Native Races of the Pacific States of North America 
By H H Bancroft. Vol 1 Wild Tribes. (London 
Longmans and Co) 

T is curious that the comparatively little known Pacific 
Side of North America should have had its ethno¬ 
logy collected and digested, while this task has not been 
performed for the more familiar Atlantic side School 
craft's great work, principally devoted to the Indians east 
of the Rocky Mountains, is quite of different character, 
containing a great amount of original information, but 
no systematic survey of all that is known Bancroft’s 
plan, to Judge from the present volume, Is to compile 
only, but to compile the substance of the whole existing 
literature. His success has been remarkable, and his 
work will be of the greatest service to ethnologists, under 
one condition Travellers’ accounts of savages are 
meagre enough already, but abstracts of them shrink 
almost to the bones. Therefore Mr Bancroft’s book 
should be used as a skeleton chart to guide inquirers to 
the original authorities, but should not be treated as 
making such reference unnecessary 
The physical descriptions of the races of Pacific Ame¬ 
rica, from the Arctic Circle almost to the Equator, are 
carefully drawn up, though the want of engravings wakes It 
lets easy to give precise Ideas of them There are certainly 
two varieties of man in the district One is the EtkimOr 
with their fair complexion, thick-set robust lom 

stature (net, however, so stunted on the Pacific ride its it? 
Greenland), The other is the North American Indian, 
with skin of more er less deep brown, slighter battd, and 
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tftUCf Stature. It Ik possible. however, that on fcloie e*a- 
Uination three or Ibuf distinct type* may be made out, 
for while koine Of the Californians ere deep brown almost 
to blackness, the Thlinkeets are described as being fair 
as many Europeans, and sometimes with blue eyes; Such 
differences may partly mult from original Intermixture of 
rades in the country, but partly also may be due tb dimate, 
food, and habits The following passage, relating to the 
Indian tribes of New Mexico (p. 477), contains facts of 
interest In this respect —“The disparity in physical 
appearance between some of these nations, which may be 
attributed for the most part to diet, is carious. While 
those Who subsist an mixed vegetable and animal food 
present a tall, healthy, and muscular development, hardly 
excelled by the Caucasian race, those that live on animal 
food, excepting perhaps the Comanche*, are small in 
Stature, wrinkled, shrivelled, and hideously ugly All the 
natives of this family, with the exception of the Apaches 
proper, are tall, well built, with muscles strongly deve 
loped, pleasing features, although at times rather broad 
faces, high foreheads, huge, clear, dark-coloured eyes, 
possessing generally extraordinary powers of vision, black 
coarse hair, and, for a wonder, beards Taken as a whole, 
they are the most perfect specimens cf physical manhood 
that we have yet encountered. While some, and parti 
cularly females, are of a light copper colour, others again 
approach near to the dark Californian. Women are 
generally plumper, inclining more to obesity than the 
men. Some comely girls are spoken of among them, but 
|they grow old early In contradistinction to all this, the 

f Apaches proper, or Apache nation, as we may call them, 
are alim, ill developed, but very agile Their height is 
about five feet four to five inches | features described as 

S ly, repulsive, emotionless, flat, and approaching the 
oflgol cast, while the head Is covered with an unkempt 
mass of coarse, shocky, rusty black hair, not unlike 
bristles. The women are net at all behind the men in 
ugliness, and a pleasing face is a rarity A feature com¬ 
mon to the family is remarkably small feet) In connection 
with which may be mentioned the peculiarity which 
obtains On tho Lower Colorado, of having the large toe 
widely separated from the others, which arises probably 
Brum wading in marshy bottoms. All the tnbes whose 
principal subsistence la meat, and more particularly those 
that cat horse and mule flesh, are saw to exhale a peculiar 
•amt, something like the animals them selves when heated * 
Among American tribes of the tropics it would be inte¬ 
resting to ascertain Whether there » a real foundation for 
tb* accounts Of a fair tnbe, with light halt and blue eyes, 
Ik Costa Rita, the so-called Guatuws, said to be de¬ 
scendants of English mutineers from Sir Francis Drake 
fr.74*). 

It Is not less difficult to ibrm an opinion from how 
many centres the civilisation of these races has originated 
Two points suggest themselves to the reader One is, 
that the CohttObUUt tribes of the Pacific coast have much 
to eenunen wtoh the American Indians east of the Rocky 
Mountains, os too following examples show 1—* the Pend 
dtoreOle, on approaching manhood, was sent by his fluber 
to a high mountain and obliged to remain until he dreamed 
of some animal, bird, or fi*k thereafter to be hi* medicine, 
Whew eUw, tooth, or feather was worn a* a charm ” 

nfefe* * ■ 


Algonquin tribe* on the other aide of the continent The 
tame may be said of the games played by the Columbian 
Indian* With bit* of wood, which count like dice accord¬ 
ing to the side turned up, or ore passed rapidly from 
hand to hand, the gamester having to guess which hand 
(p 198) These and other matters may have travelled 
across from the Atlantic tribes The other point Is, that 
wild tribes, though at a considerable distance from Mexico, 
have adopted thence some of their customs. The Mexican 
rubbing-stones for grinding corn {mtlatt and mrtlalfrllC) 
are used alike among the tribes of the Isthmus (p. 765) 
and the Apaches (p. 489) The Mosquito Indians even 
practise the well-known Mexican custom of drawing blood 
from their tongues, ears, and other parts of the body, by 
way of sacrifice (p. 740) 

Mr Bancroft's information is collected from to many 
and often little known books, that almost every ethno¬ 
logist Will find in it some new or overlooked facts In his 
particular department CoL Lane Foxs “Catalogue of 
Weapohs " contains no mention of a boomerang, or at 
least a crooked stick thrown boomerang fashion, among 
the Pueblo Indians of New Mexico (see p 541), Which is 
referred to here on the authority of Colyer (Report of 
Indian Affhirs, >869, p 91) Possibly, however, it may 
turn out on farther inquiry to be only a common throw 
ing-cudgel, and not properly a boomerang Again 
(p 761), there Is a description of a " throwing stick” used 
by the Colba and othet Indians of the Isthmus of 
Panama " Their javelins are thrown with much force 
and dexterity by means of a stick slightly grooved to 
hold the projectile. It is called afortca, and is held 
between the thumb and tuo Angers, there being a small 
loop on the side near the centre, in which the forefinger 
is placed, the dart is cast straight from the shoulder, 
while the projector is retained in the hand " The occur 
rence Of this Weapon here is also not mentioned In 
Col Fox's Catalogue, but it affords an interesting geo¬ 
graphical link between the nearest districts In North and 
8outh America where it has hitherto been noticed, vis., 
Mexico in the north, and on tributaries of tho River 
Amaaods In the south While on this subject of weapons, 
another passage may be added as to the tribes of the 
Isthmus “ They had also javelins with holes pierced in 
them near the end, so that when cast into the air a loud 
whistling noise was produced” (p 774) Unless Our 
memory deceives us, some similar device is known to 
Central Asia 

Among curious points of savage manners and customs 
from Mr Bancroft’s summary the following may be noted 
The Chinook Indians in their marriages acted on a prin¬ 
ciple hot unknown among peasants in Russia, who will 
marry a boy to a woman old enough to be his mother 
" It has been ttetloed that there Was often great disparity in 
the ages of bride and groom, for, say the Chinook, a very 
young or very aged couple lack either the experience or 
the activity necessary for fighting the battles of life 
(p. 241) Among the Comanche Indians, when a man’s 
wife deserts him, the mode of reparation for his wounded 
honour is to wipe out the disgrace by killing somebody— 
anybody whom he may chance to meet (p 513). We 
often hear of savages baking pigs m pits dug in the 
ground to serve as ovens, but the inhabitants of Qucretaro 
may be the only people who thus bake themselves. They 
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“ spend much of their time basking in the sun, and if the 
sun does not yield sufficient warmth, they scoop out a 
hole in the ground, bum m it branches and leaves of the 
maguey, and, when properly heated, lay themselves down 
in the place, and cover themselves with a mat or the loose 
earth " (p. 637) 

Among the Zapotecs a very interesting art of divination 
prevailed, and to some extent is still practised “ When 
a woman was about to be confined, the relatives assembled 
in the hut, and commenced to draw on the floor figures 
of different animals, rubbing each one out as soon as it 
was completed This operation continued till the moment 
of birth, and the figure that then remained sketched 
upon the ground was called the child s tona, or second 
self When the child grew old enough, he procured 
the animal that represented him, and took care of 
it, as it was believed that health and existence were 
bound up with that of the animals, in fact, that the 
death of both would occur simultaneously" (p 661) 
To conclude the list, among the tribes of North Cali 
forma, the development of the idea of current value, 
depending partly upon the utility and partly on the 
scarcity of the objects circulating, is most quaintly lilus 
trnted Their wealth consists m shell money, called 
alluochick , white deer skins, canoes, and, indirectly, in 
women The shell which is the regular circulating 
medium is white, hollow, about a quarter of an inch 
through, and from one to two inches m length On its 
length depends its value A gentleman, who writes from 
personal observation, says * All of the older Indians 
have tattooed on their arms their standard of value A 
piece of shell corresponding in length to one of the marks 
being worth five dollars ‘Boston money,’ the scale 
gradually increases until the highest mark is reached For 
five perfect shells corresponding in length to this mark 
they will readily give one hundred dollars in gold or 
silver ” White deer skins are rare, and considered very 
valuable, the possession of one being even said to give a 
claim to cbiefship A scalp of the red headed woodpecker 
is equivalent to about five dollars, and is extensively used 
as currency on the Klamath Canoes are valued accor 
ding to their size and finish. Wives, as they must be 
bought, arc a sign of wealth, and the owner of many ii 
respected accordingly (p 347) 

Our notice of Mr Bancroft’s first volume, consisting as 
it does merely of condensed accounts of the appearance 
and habits of wild tribes, is almost necessarily frag¬ 
mentary We look forward to the promised speedy pub¬ 
lication of the remaining four volumes, of which the next 
will describe the more civilised nations of Mexico and 
Central America, the other three containing the com¬ 
parison and discussion of the native languages, mytho¬ 
logy, &c. When the whole work is completed, it may 
probably lead to the ethnology of American taking a new 
departure, and passing from its present chaotic condition 
into a more orderly and scientific state. 


OUR BOOK SHELF 

Qyselques Nombres Characttrisltques rtlaitfs b 4? Tent 
plrature tU Bruxelles Note de M Em. Quetelet, 

6pp. 

This small tract briefly summarises the chief points of 
popular interest m the climate of Brussels relating to the 


temperature. The following are the data tabulated which 
have been calculated from observations made during the 
forty yean 1833 1872 —The mean temperature of the 
year, seasons, and months, the absolutely highest tempe¬ 
rature of each summer, and lowest of each winter, the 
absolute maxima and mminra of each day of the year 
during any of the forty years, and the mean temperature 
of every day of the year . together with some other points 
of interest, such as the degree to which the temperature 
has nsen every summer and fallen every winter Such 
tables, if worked out for other places at which the neces¬ 
sary observations have been made, could not fail to prove 
of great general utility to horticulturists and others, parti¬ 
cularly those which show not only the mean temperature 
cf any particular day of the year, but also the degree to 
which for that day the temperature has been known in 
the past to rise on the one hand and fall on the other 
Some interesting points appear in connection with the 
periods of unusually cold and warm weather which are 
known to occur in North western Europe at different 
times of the year Thus the cold weather of May is not 
only shown in the forty years’ mean temperature of the 
days, but also in the absolute maximum temperatures 
which have been noted on the particular days during any 
of the forty years—the mean of these maxima of the five 
days from the 6th to the 10th May being 8o° 3, but of 
the five days from the nth to the 16th only 77°'(C 
A Report of Mtcroscopical and Physiological Researches 
into the Nature of the Agent or Agents producing 
Cholera (Second Senes) By T R. Lewis, M B., ana 
D D Cunningham, M B (Calcutta Government 
Pnnting Office, 1874.) 

MfcSbRs. Lewis and Cunningham are already well known 
for their minute and valuable researches on the agencies 
by means of which diseases art spread The paper be¬ 
fore us, which is one of the Appendices to the Tenth 
Annual Report of the Sanitary Commissioner with the 
Government of India, is divided into three parts. 
Part I is concerned with the microscopic examination of 
the blood, giving the results of such an examination in 
health, in cholera, and m diseases other than cholera, 
part II describes the results of experiments on the intro¬ 
duction of choleraic and other organic fluids Into the 
system , and Part III gives an account of experiments 
on the section of the splanchnic and mesenteric nerves 
In addition to a discussion of the results of the expert 
ments, the detads of the experiments themselves are care¬ 
fully arranged in a number of tables throughout the work. 
Whde the experiments herein described are of high value 
from a practical medical point of view, they cannot fall 
to shed some light on the broader scientific question of 
the origin of Bacteria. From the latter point of view, 
those parts of the Report bearing on the question of the 
existence of living organisms m the tissues of healthy 
subjects after death, and also those portions referring to 
the effect of heat on morbid products, are of special 
importance How do these organisms originate in the 
glandular and other .tissues, and why don’t they develop 
whilst the tissues are m a normal living state ? We hope 
that in a future Report the authors will be able to present 
some data which will help towards a solution of these 
questions. 


LETTERS TO THE EDITOR 
[The Editor dots net Mdktmtdf rtspottsibltfor epMosts expressed 
by hit cor r esp o nd ents. Neither can he undertake to return, 
or to correspond noth the writers of, rejected manuscripts, 
No notice it taken of anonymous commumcotiom.} 

Ocsan Waves 

In reference to the letter in Naturx, voL xl p. 38* mn«4. 
mg the “ Height of Waves, ’ it may be noted that tb 
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vndemeath the observer, and the distance from crest to crest 
I,IXJft., and *0 the one would be one-tenth of the other 

It mar be suggested that such measurements would be more 
reliable if takeafrom a point above, on the tops or shrouds of the 
masts of a ship {vidt Admiralty Manual, p 94, for directions), 
10 that one could just get a view of the upper horizontal level, 
•o as to see the crests of the other waves advancing 

This computation of wave height much exceeds previous 
recorded observations by double the amount, so that there may 
be some error in apprehension, or m statement of the account, 
or in the calculation. 

Dr Scorushy’s observations in the North Atlantic record 
94ft., 30ft, the highest 43ft., and the mean 18ft., in westerly 
gales, and the frigate Aevara, zo to 30 ft off the Cape Fro j 
montory 

French observers in the Bay of Biscay state a height of wave 
of£6 ft. , Capt. Wilkes, U S N , writes of 32 ft in the Pacific, 
and Sir J Ross of Z2 ft in the South Atlantic. 

Heights of waves in N W gales off the Capo of Good Hope 
were computed at 40 ft., those off Cape liorp at 32 ft , in the 
Mediterranean seas at 14 ft loin , and in the German Ocean at 
134 ft, but in British waters they are only found to average 
8 to 9ft. 

The velocity of ocean storm waves was observed by I)r Scoresby 
in the North Atlantic to be about 32 miles per hour , Capt 
Wilkes recorded it at 26k miles in the Pacific, anil h rench sailors 
in the Bay of Biscay at 00 miles an hour, and I have noted it 
myself in the South Indian Ocean at 224 nulcs on hour in the 
great westerly swell after gales. 

Further, Dr Scoresby has estimated the distance between or 
breadth of his Atlantic storm waves at about 600 ft from crest 
to crest, which is only about half of that stated in the letter, 
and with a proportion of only fa for heght to breadth (In* 


Report, British Association, 1850.) Dr Scoresby states that his 
waves 0130 ft in height move at the rate of 32 miles per hour, 
which hardly accords with the observers of no ft in height, 
with 25 miles per hour of motion It would be very desirable 
that more data should he got on storm waves, for hen. is another 
discrepancy of proportion of length to breadth of to fa, which 
cannot be surely common or correct 

The accompanying diagram is constructed according to Dr 
Scoresby’s scale of measurements, 600 ft breadth, 30 ft height, 
and 220 ft vessel, with rates of wind, wave, and vessel, and from 
it one may ponder on what small dimensions these terrific looking 
waves are constructed, and that a ship after all looks only like a 
coik or chip on the great seas. 

The account of the peculiarities of storm seas, also therein 
mentioned, from the S W and N W directions in the Atlantic, 
may be extended to the effects of other winda elsewhere on the 
ocean surface. 

North cast gales in the North Atlantic, and south-east ones m 
the South Atlantic, appear to have similar effects on the seas 
and vessels exposed to them 

I he waves raised are short, brisk, feathery, and clear, and 
make a peculiar rushing din, and they do not cause a ship to 
plunge so much as to roll, and are not accompanied by wet so 
much as by dry weather 

They are generally not dangerous to navigation in the open 
sea, as they carry light, clear, swift driving clouds, which do 
not obstruct marine observations or a view of the horizon all 
round. 

On the other hand, the north west gales in both hemispheres 
Are attended by heavy, dark, rol mg waves of huge bulk momen¬ 
tum, length, and breadth, up which a ship u driven like up a 
hill side, and donn which it scuds as into a valley 

Here the vessel plunges more than she rolls and is subject to 



lurches on one side or other, and labours much in consequence 
of the wetness of the sails and rigging increasing the weight of 
the top hamper and its hold by the gales 

These winds are more dangerous to navigation, as they are 
accompanied by thick heavy clouds lying low in the atmosphere, 
and shedding much ram and obstructing the view of the horizon 
all round, and so prevent marine observations by day or by 
night 

The grand westerly gales of the northern hemisphere, seen on 
the passage to and from America, occur nmongst the latitudes of 
the counter trades, and are reciprocated by the similar belt in 
the southern hemisphere below 40 0 latitude, and are called by 
Maury the *' brave west winds.” 

This region is traversed by the Australian and New Zealand 
linen, south of the Cape, and the voyages along this tract are as 
nrlring as a race, and the ship is in much the same predicament 
as the man in the song with a steam leg 
As much sail as can be safely and possibly earned is spread, 
as speed is a vital necessity In order to keep the canvas and 
rigging from bong blown away, and to prevent the ship being 
pooped by a following wave 

The frail bark then boldly scuds along before the wind, down 
one mountain wave and up another, with cordage creaking and 
masts bending, as fearless as the wild albatross following in its 
wake, or the gay porpoise careering in its front 
The difference to the passenger between these two classes of 


The ship itself would no doubt have a preference, while In the 
one ease its canvas and cordage are soaked with water and its 
deluged or sloppy j in the other its rigging is allowed to 
retain its natural trim, or even to get slackened by over-dryness, 
and the decks remain comparatively dry. 


As to the waves themselves, it still remains to lie explained 
why they shoull be greater with winds laden with ram than with 
dry winds in the open tea and far away from land, unless the 
weight of the atmosphere above them should be allowed to count, 
as the barometer rules higher of coutse m the north and south 
easterly winds than in the north or south westerly gales. 

Admitting there might be a difference in certain instances, 
even over the same tract of latitude, of one inch in the height of 
the mercury m the barometer between westerly and easterly 
gales, wc may find on calculation that this would make a differ 
ence of 896,091 tuns of weight of the superincumbent atmosphere 
on the surface of a square mile of the sea. This difference of 
I atmospheric pressure would cause or allow a greater mobility to 
I impression by the winds in the seas outside the tropics and under 
low barometric indication anywhere, and also a tendency in them 
to flow in towards these regions, and into storm tracts, as is 
narrated in accounts of cyclones, where great floods are sometimes 
produced. 

The movements of the ocean swells after gaits It may be 
hazarded, might be accelerated by tbe tendency of the disturbed 
equilibrium to restore itself in the efflux of the seas from the 
atorro region to calmer exteriors 
There might therefore appear to be as much movement and 
commotion in tbe waters below as there are in the atmosphere 
above, in all disturbances of the equilibrium mutually arranged 
between these two fluid coverings to the surface of the earth 
Edinburgh J W Black 

Walker’s System of Geometrical Conics 
It Is remarked m Natuxk, vob xi. p 404, that Walker’* 
“ generating ’’ circle appears to have dropped out of recent text¬ 
books , but I may be allowed to add to the statement of your 
reviewer that Walker’s method was revived in the Messenger of 
Mathematics, vol il p. 97. I had been acquainted with hti 
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“ Geometiy of Conics (187a), hoping that I aught soon hiv« 
lei tore to develop It more folly is a larger stork Shortly before 
the pul Ucstlon of my article m the Mr R. W 

Oeneae rediscovered the curds and its properties. Mr Daynaas 
this circle in his work on the Ellipse (1868), but has overlooked 
one of us characteristic properties, C Taylor 

St John a College, Cambridge 

Peptructlon of Flowers by Birds 
“ P B Min Natubk for April 1, refer* to the destruction 
of the croouses in a garden at Burton on Trent, by birds. This 
may also be observed in the flower-beds is Hide Perk, netft 
Park Lane. It is remarkable, however, that while the yellow 
flowers are very extensively destroyed, the white ones remain 
uninjured The reason for this is not vary evident, and I should 
be glad to tee it explained. U Roberts 

Bolton Row, April 6 


were sot printed until the end of the yea* iBea when they 
found their way into Itch's CorrvtfonAtme* Arwonomtfm, 
Mr W E. Plummer, of the University Observatory. Oxford, 
hate reduced the Paris and Viviers observations with every 
cere, and, making use of Leverriert Solar Tablet has 
deduced an ellipse quite verifying Endec's computations: 
he has hope* of being able to assign limits to the period or 
revolution We are also informed that the return of this 
cornet is engaging attention at the Observatory of Stnuibprg, 
and that under Prof Wmnecke’s superintendence sweeping 
ephsmerides will be prepared then to facilitate the redis¬ 
covery of the comet It approaches nearer to the orbit 
of Venus than to that of any other body in the planetary 
system, but there could have been no material perturba¬ 
tion from this cause during the last appearance. The 
comet was detected by Bouvard at Paris on August I, 


OUR ASTRONOMICAL COLUMN 
Rid Stars, &C—We lately referred to the incom 
pleteness of the first catalogue of isolated red stars formed 
in 1866 by Prof Schjellerup of Copenhagen In the last 
part for 1874 of the VterUIjahrsschrtft tier Astronomischon 
(jesellschajt is a second and much extended catalogue by 
the same astronomer The first list, which was published 
in Astron Nach, No. 1,591, with additions in No. i,6n, 
contained 293 stars 1 m the new catalogue the number is 
upwards of 40a The notes attached have alio been con 
stderably extended The author remarks that his first list 
was instrumental in the discovery of a number of variable 
stars, and that Secchi found in it many stars of his 
Type III and the whole of Type IV Those who are 
interested in the discovery and observation of variable 


tion) contains an cphemeris of most of the variable stars 
for the year 1875 , also a notice of Prof Schonfeld’s 
researches on S Cancn from observations to April 1872 , 
the period ia found to be od. 1 ih. 37m 45a, and the epoch 
of minimum is fixed to 1867, August 31, at 14b. 12m. 15s 
Pant mean time This star has long been known to 
resemble Algol in its law of variation , the diminution of 
light commences somewhat suddenly, 8^ hours before 
minimum, and about 13 hours after minimum the star 
recovers the brightness at which It continues to shine for 
the greater part of Its period. 

The Comet or 1812.—Of those cometa discovered 
during the present century which appear to have periods 
of revolution approximating to that of Halley's Comet, 
it is probable that the one detected by Pons at Marseille* 
on the 30th of July, 1812, will be the first tp revisit these 
parts of apace, and thia visit may be looked for within a 
lew years’ time. We are indebted for our knowledge of 
the elliptical form of this comets orbit to Encke, who, 
working when assistant at the Observatory of See berg 
under the guidance of his "great tutor Gauss,* discovered 
early in tha year 1813 that po parabola would represent 
the observations, and that an ellipse with a period of 
revolution rather exceeding seventy years was very for 
preferable His further and definitive investigation of tha 
element* is found in ZnUckrifi fiir Astrmwmu, iL p 
377 He made uae of observations between July 33 and 
Sept. 37, taken at Paris, Marseilles, Vienna, Milan, See- 
berg. Bremen, Berlin, and Prague, no in number, and 
finally arrived at an elliptical orbit, with a penod of 
7069 years, th# probable uncertainty of this result allow¬ 
ing of it being as abort as 66 54 years, or «a long as 75 37 
years. Encka does not appear to have had the advantage 
of the original observations taken at Paris, which Appear 
in tha folio volume of observations 1810.30. nor yet of the 
original obseivations by Flaugergues at Vmers, which 


Bode, though he is not credited with this discovery in 
our comelary catalogues. The other comets which appear 
to have periods of revolution of similar length are the 
comet of 1815, usually known as Gibers’ Comet, which is 
the subject ol a masterly investigation by Bessel in the 
Berlin Memoirs, 1812-13 j the comet dissevered by De 
Vico at Rome, 1846, February 30, of which the best mbit 
is by Van Deinse, in his " Inaugural Dissertation,” Ley. 
den, 1849 , and the comet detected by Bremen at Altona. 
1847, July 30, which has been calculated by D’Arrest ana 
Gould, but may yet admit of further investigation 

MFTEOROLOGY IN ENGIAND 
nr HE address of the President and Report of the 
A Council of the Meteorological Society of England 
for the present year will be read with a lively interest, 
awakened and strengthened by a giowing conviction that 
the {society has reached a critical turning point iss It* his¬ 
tory Hitherto the Society has been regarded as little more 
than an association of amateur meteorologists,—the 
national work, falling properly within the province of 
such a society, of collecting the data of observation for 
the elucidation of the laws of the weather and climate of 
England, having been independently earned out by their 
late energetic, able, and popular secretary. Mr Glaisher, 
whose great and in many respects valuable labours In 
this department are somehow passed over in the docu¬ 
ments before us 

The Society, however, has now resolved to undertake 
the work of collecting meteorological statistics, and in 
carrying out this resolution has already established ten 
stations pretty well distributed over different districts of 
England It is fitting that on private observers should 
fall the labour of investigating Climatic Meteorology, 
leaving the Government to look after the physical side of 
the science In making it imperative on all their observers 
that verified instruments alone be used, consisting of at 
least a barometer, dry and wet bulb thermometers, maxi¬ 
mum and minimum thermometers, and a rain gauge j 
that the adoption of Stevenson’s Thermometer Boa be a 
sttu qud non, and that it be not p l ac ed Within fen feet of 
any wall 1 that the nun gauge baa its rim placed ope foot 
above the ground 1 and that the hours of observation bo 
9 a.m and 9 pu.-'dhe Society deserves our hearty 
commendation 

We must, however, point to a serious omission u the 
system of observation which has been adopted. No im¬ 
perative condition is laid down, and no recommendation 
made, so far at we can see, with reference to the vital 
question of the height of the thermometers above 
the ground, if this point be not definitely settled 


which little, if any, scientific value can b 




Apnl 8, 1875] 


NA TURB 


447 


point in af paramount importance, especially since tern- 
perature observations are not merely the mart important 
popularly, but they form betides the very groundwork of 
meteorology 

It it a remarkable circumstance that no country in 
Western Europe could be named, with perhaps the single 
exception of Ireland, of the meteorology of which so little 
u known as of England The meteorological institutes 
and societies of Scotland, Norway, Denmark, Italy, 
Austria, Holland, Belgium, &a, have published discus¬ 
sions of atmospheric pressure, temperature, rain, and 
other of the meteorological elements based on the obser 
vations of many years, but we look in vain through the 
pages of the Journal of thp English Society for the dis 
cuseion of a single one of these elements for England. 
For any information which is to be had on these matters 
wo must have recourse to the Journal of the Scottish 
Meteorological Society, in which the barometric and 
thermometnc observations for England have been partly 
discussed It is scarcely necessary to say that this essen 
tial part of the work of a meteorological society can only 
be properly performed by its paid officials Viewed in 
this connection, it may be worth the consideration of the 
Council of the Society whether the tendency of the 
arrangement entered mto with the Meteorological Office 
to supply that office with copies of observations, thus 
constantly throwing on their officials an enormous amount 
of mere copying, be not to preclude the Society from 
properly discharging this part of its work and taking a 
position among kindred societies which it ought to 


We dissent from the position assumed by Dr Mann 
when he states that ‘the practical outcome of the 
recent Conference of Meteorologists at Leipsig of the 
Meteorological Congress at Vienna, and of the Maritime 
Conference in London, is an unmistakable and most 
satisfactory movement on the part of the leading authori 
ties of meteorological science towards concerted and 
uniform action in the prosecution of their favourite pur 
suit." We have already stated (vol x p j6) that the 
Vienna Congress did good work in the treatment of cer 
tain details which lie on the outskirts of meteorology, 
but it would be a mistake to suppose that at these inter 
national assemblies of meteorologists any concerted action 
was taken which would lead to uniformity of observation 
of atmospheric temperature, pressure, humidity, or ram 
fall—anything m short, that would place the observation 
of these phenomena on an international basis for the 
subservience of international objects , in truth the Con 
gross can scarcely be said to have got the length even of 
attempting any concerted action towards uniformity of 
observation of these elements which are the yery life 


blood of the science 


DR BECCARI'S DISCOVERIES IN 
HERPETOLOGY* 

N OT long ago we called the attention of our readers 
to the herpetological discoveries of a German natu 
relist and traveller in New Guinea and the adjoining 
island?. We are now indebted to the Marches* G 
Dprla. of Genoa, for an account of the investigations 
of an Italian explorer. Dr O Beccan, Jn the same 
countries, although not quite In the same localities The 
memoir Defor* us treats of a collection of Reptiles and 
Batrachians made by Dr Beccari in Amboypa, the Aru 
T -'--■- irl t-.-_.i- 1- ,a,„ which 


weefe*. As regards Amboyna. not much novelty could 
be eniected, this island having been thoroughly explored 
year? ago by the Patch naturalists. But the two other 
group* Of Papuan islands to which Dr Beccari devoted 

* * M RettUl r*ceoW dal Dolt 0 Beccan ta AoWaa, 


his attention were almost feme tucagtufa as rewards 
herpetology t Mr Wallace, their previous explorer, having 
devoted himself mainly to bird* and insect*. Here, 
therefore, Dr Beocans collections prove to have con¬ 
tained much interesting material, of which our author 
~ ves u* an excellent account, Illustrated by some care* 

Uy executed plates. 

The species actually new to science in Dr. Bescort's 
collection are not numerous, but it is of interest to find 
that the general character of the reptilian feuna ef the 
Aru and K6 Islands is, like that of their birds, essentially 
Papuan. In the latter group, however, there is rather a 
stronger infusion of I ndo-Malayan forms In the Kd 
Islands the Australian Death-adder, Acantkopku antarr- 
tinu, which spreads over the whole of the Papuan region, 
is very abundant, In Aru the Saurian* are more nume¬ 
rous in species than the Ophidians, but in the Kd Islands 
the contrary is the case No Batrachian was met with 
by Dr Beccan in the latter group of islands, whereas 
three were found in Wokan, the northernmost of the Aru 
group, one of which was the widely spread Pelodryas 
art it It us of Australia. 

This memoir forms part of the sixth volume of the 
“ Annals " of that young and flounshing institution, the 
Museo Civico of Genoa, of which its author is the ongi 
nator and d irector and, like most of the papers published 
in the five preceding volumes, contains much matter that 
is interesting to the naturalist 


ARCTIC GEOLOGY 

r PHF following notes on this subject will be of some 
A interest at the present time 
Grrrttl ind.— Glacial Phcnotnma. —An examination of 
the Chart of the North Polar Sea lately issued by 
the Government,* shows that Cape Bismara, the most 
northern point reached by the German Expedition 
of 1870, on the east coast of Greenland, is in 77 0 
N lat, and about 2 0 south of land seen in 1690, On 
the west coast, the results of the American Expedition*, 
1859—73, prove the continuation of Smith's Sound, 
through Kennedy Channel, Hall Basin, Robeson Channel, 
into Lincoln Sea, the broken and indented coasts of which 
in 84° N lat. are only 40 degrees north west of the land 
seen on the east coast In 1690 giving evidence of a series of 
islets forming the northern frontier ot Greenland 1 the 
entire western coast is surrounded by a circlet of bare 
bleak islets 2,000 feet in height, separated from each other 
by fjords, through which passes the overflow of the great 
inerdt t>lace which covers the country to an unknown depth, 
and covers up all sight of the rocks of the inland districts. 
Here and there this inlands 11s " of the Danes reaches 
the sea, and terminates in a steep cliff, iermtk Soak (ice- 
wall),of the Esquimaux,reaching 5,000 feet m height, where 
deep glens and fjords penetrate into the country From 
the top of these ice streams Dr Rink found the surface 
rising by a series of steps, to the general level of the ice-field, 
which Dr Kane describes as the “ escaladed structure * 
of foe Greenland Glacier Once on the ice field, and leaving 
the coast, the effect has been described as being similar 
to that of the land fading away when sailing out to'sea— 
the ice rises gently and almost imperceptibly Inland 
Prof Nordenskjbld, who travelled thirty miles Inland, 
found Its surface there to be * 000 feet above the sea 
Thus the surface of Greenland beneath die ice must be 
considerably lower than die islands surrounding it 
between which and the ice-wall is the narrow strip of 
ground on which, and on the islands, the Danish settle¬ 
ment* are situated. In summer the snow which covers 
the great Ice-desert melts, and rivers of icy cold water 
flow over the surface and fall Into the crevasses of un¬ 
known depth These are exceedingly numerous, and 
apparently increase in number, on penetrating Into the 

jttsezBNxagssfis?* “ ■*- 
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inland district, where not one trace of life, one patch of lake which rise* whenever the glacier river disappears. The 
earth, or one 1 ingle stone occurs to enliven the monotony effect of these streams on the morcnn* profond*, or couch* 
of a silent and to the eye motionless ocean, extending for d* bout, as Agassiz called it, the result of the trituration 
1 200 miles from north to south, with a breadth of 400 of the rocks over which the ice passed, must be consider- 
miles. 'When the additional matter of eight months’ able, and accounts for the muddy water found opposite 
snow is poured upon it the glacier overflows, finding a the entrance of all ice fjords, ana the eventual choking 
way through the fjords, the overflow corresponding to the up of the channels through which the bergs, broken off 
effluent glaciers, some of which, like the Humboldt from the face of the 11 Iis-blink (ice-glance) of the Danes, 
Glacier in Smiths Sound, are sixty miles in width, plough their way on their journey seawards, the direction 
Where no fjords are available, the ice pours over the of which is entirely governed by that of the currents, and 
cliffs hanging until gravity overcomes its cohesiveness. not invariably, as often imagined, from the north to the 
Dr Rink believes that the outpour of the Greenland south 
precipitation of snow and ram in the form of glacier ice Ground ice has been shown by Dr Henry Landor 
amounts to only two inches while he estimates the fall fct to form m Canadian streams, when the thermometer is 
twelve inches so that, as the evaporation must be exceed at zero, being most abundant where there is no surface- 
mgly small, a large portion of the remaining ten inches must ice as it gradually thickens, it becomes honey-combed 
be earned off by sub-glacial river* Dr Kink instances a in the direction of the current, the water flowing through 



the tubes. In course of time it floats, bearing up the Danes. This, receiving large quantities of land slips and 
stones to which it is anchored, often of large size, descends other ddbns from the cliffs, afterwards breaks up and 
the stream, and becomes frozen up in the surface ice. floats seawards, grazing the rocks at low tide, and on 
The movement of these ice floated boulders often pro- melting, deposits the fragments at the bottom of the sea, 
duces grooves on the faces of cliffs, as well marked, ac- thus forming a close analogy to those conditions which pre¬ 
cording to Sir W Logan, as those of glacial times. vailed when the English boulder-clay was deposited, 

Ground ice laden with sea-weed, stones, and gravel, beneath which the rocks are smoothed and scored, in 
often nses in the shallow portions of the Baltic, where positions that render it improbable that it was done by 
sheets of boulder laden ice are driven by storms, and glacier ice, the latter prevailed, however, in Britain both 
packed on the coast to a height of 50 feet. In Davis before and after the period of submergence. The occasional 
Straits the sea water has a specific gravity, according to patches and nests of sand and gravel found in boulder- 
Scorcs by, of 1-0263, and freezes at 28$° F, when the salt, clay may well have been derived from portions of the gravd- 
5 i oz. to the gallon, is precipitated, and the “ bay ice " of laden ice foot which became entangled in the pack-ice. 
the whalers Is formed, which eventually becomes a floe, Masses of dtfbns-laden ice-foot derived from one district 
and afterwards pack ice. The ice, in summer, melts are often driven by winds and high tides on to the coasts 
on the sides of the channel before that in the centre, of other districts, which well explains the lines of more or 
which constitutes the middle ice of the whalers, but less rounded tumultuous gravels found in many parts of 
between the open water and the land a narrow fringe of Britain. 

ice still hangs to the cliff, the “ lis-fod of the Greenland Kane’s and Hayes’ expeditions found distinct terraces 
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at various Jewels from ta to no feet above the high-tide 
mark of Smith’* Serum and everywhere along the known 
caaat of Greenland The hollows are described as being 
filled up with glacier-clay,containing in places Echinoder- 
nsata, Crustacea,and Mollusca of local Arctic species, with 
the exception of two, Glyctmerts sthgm and Pcmojxta 
norvtefca, and extending up to $00 feet above the sea. In 
the bulks overlooking the glaciers, and in nodules of this 
day, occur the well known impressions of the Angmaksaett 
(Mailotus arcftcus, 0 Fabr), a fish still living in Davis 
Straits of which nodules several examples arc preserved 
in the British Museum, split longitudinally The great 
density of the nodules is noticeable, and the analogy 
to the iron stone nodules of the coal measures containing 
plants very striking 

Recent depression of West Coast of Greenland—Arc 
tender, between 1777 9, noticed that land in a firth called 
Igalliko (60*43') was submerged at spring tides, though 
buildings with walls five feet in thickness still remained on 
it j half a century later, the tract was entirely submerged, 
the ruins being alone visible 

Julianshaab was founded at the mouth of the firth In 1776, 
near a rock called the “ Castle ’ by the Danes, by which 
they erected a storehouse, submerged when Dr Fingel, 
of Copenhagen, described it m 1835 , and ho found a 
village deserted near the glacier which now separates 
Frednkshaab from Fiskemaes, on an island now over 
flowed The Moravian village of Lichtenfeld, founded 
in 1758, had to be moved forty years later, and the poles 
to which the omi.iks (women’s boats) were tied still 
remain uncovered at every low tide Houses of the time 
of Fgede, the Apostle of Greenland, 1721 36, have now 
the sen flowing into them at high tide 

Attempt to advance from the coast on the inland ice —In 
1728 a Danish expedition was sent to endeavour to re-dis 
cover the lost (East) Greenland, but failed In 1751 a 
Danish merchant, Dalager, advanced inland from about 
62® 31', and in two days reached some mountain peaks 
projecting above the ice, eight mils* within the ice 
field, but was then obliged to retreat, and returned to 
Frednkshaab In July 1870 Prof Nordenikjdld and 
Dr Berggrcn advanced from tha head of Auloitsivlk 
fjord over the inland Ice thirty miles, to a point 2,200 
lect above the level of the tea, In lat 08° 32 N , passing 
magnificent rivers, which, flowing between walls of blue ice, 
eventually disappeared in vertical chasms in the ice, 
probably 2 000 feet in depth On the surface of the ice 
they found a sandy trachyhcmineral, scattered like a grey 
sand, which has been named kryokonite, and on it, and 
sometimes on the ice, brown polycellular algae, the dark 
masses of which, absorbing the sun’s rays, cause the ice 
to melt, forming the deep holes which traverse the surface 

In Melville Bay, N W Greenland, Sutherland describes 
the glaciers reaching the coast and forming a continuous 
waif seventy to eighty miles in length, and 1,200 to 1,500 
feet in height, of which about one-eighth is above , the 
Esquimaux required 300 fathoms oi line to reach the 
bottom of the face of the ice, in halibut fishing In lat 
68®, near Clanshaven, and where valleys come down to 
the coast, the thickness of the ice is sometimes as much 
as 2400 feet The largest icebergs are launched from 
Melville Bay Further north, beyond Cape York, the 
glaciers are smaller, through greater cold, producing 
smaller evaporation, while further south the air is charged 
with watery vapour from the Atlantic * 

M Delesse describes shelly deposits on sand beds In 
the Arctic seas east of Southampton Island and in Fox’s 
Channel, and as far nonh as 77° near Smith's Sound, at 
depths of more than 200 metres in some instances, the 
cold being leu intense at this level In Hudson Straits, 
Baffin’s Bay, and the various straits Intersecting Arctic 
lands, muddy sediment prevails, due to the waste of the 
paleozoic schists of the North American continent and 

* Qu»r Jourtu Goal, Soc., vol U. 


the precipitation of sediment being favoured by the im¬ 
peding effect of the land locked ana ice locked seas on the 
agitation of the waters, and to the Immense quantities of 
mud brought into the sea by the glaciers which extend 
over the Arctic regions 

In Davis Straits, from Cape Farewell to Smith’s Sound, 
the channel varying in depth from two to 200 fathoms, is 
stated by Dr Sutherland to swarm with Echinoderms and 
brittle Starfish In Melville Bay, Astfdians, Cimpedes, 
and seaweed attached to the rocks, do not appear to be 
often grazed by the bergs, though at times they reap im¬ 
mense crops of Laminaria, with broken shells of Mya 
and Saxicava, entangled m their leafy mattes, torn from a 
depth of ioo fathoms. When the bottom Is very bard 
the beig it brought to a stand, and even when consisting 
of soft mud or clay the same effect is produced by a berg, 
moraine or talus being pushed up by tne movement of the 
berg In Davis Straits the bergs are so covered with earthy 
matter as to resemble rocks, boulders weighing too tons 
often lying on their surface or frozen into their mass Sub 
marine banks thrown up m this way constantly increase in 
size by the clustering of small bergs on them, and form 
the haunt of shoals of cod and halibut, and myriads of 
sharks As the ice melts, brown slime, liberated from 
the ice, is rolled into pellets by the ripple of the water, 
and is deposited in beds near the coast, resembling the 
berg mehl of Sweden 

Prof A. L Nordenskjold, who accompanied the Swedish 
Txpedmon to Greenland m May JB70, describes the water 
off that coast as being a decided greyish brown colour, 
especially in Dans Strait, off f iskemaes, and at other 
times gTeyish y,recn This was found to be due to brown 
and green slimes of organi" origin, which spread over 
hundreds of thousands of square mdes, and afford food 
for not only Crustacea and Annehdcs, but to swarms of 
birds and to the wlnle, this slime was examined by Dr 
Oberg, and found to consist of various species of siliceous 
Diatomaceae * 

•South Urtenland Prqf G C Laube f the geologist 
attached to the second German North Polar Expedition, 
in Ini geological map of South Greenland, represents the 
east coast, as far as 61” N , ns chiefly composed of granite 
and gneiss, which also extends from Cape Farewell to 
Julianshaab, near whicfy at the head of Tunnudleorbtk, 
red sandstone and amphibolite occur, between which and 
the sea there 11 a large arm of hornblende granite with 
a belt of zircon granite intervening Westward is a 
syenite granite, as far as Nunnrsoit 

Dr Karl Vrba, J who examined microscopically more 
than 200 rocks collected by laube, of which the exact 
locality was known, found the following varieties — 
Gneiss, granite, euritc, syenite, orthoclase porphyry, 
dionte, diabase, gabbro, and weichstem, including ter 
pentine, &c 

South West Greenland—In lat. 6i° N , Dr Pingel, the 
geologist attached to the Danish Expedition of 1828, 
under Graah, to seek the lost Icelandic colonics, dis¬ 
covered the red sandstone of Igalliko and of the fjord 
of Tunnudleorbtk No fossils have been discoy ered, but it 
is believed to be of Devonian age, the rock is hard and 
composed of fused quartz particles This is probably 
the same bed as that found by the German Expedition a 
little to the south. 

The gneiss, mica schist, hornblende schist, syenite, Ac, 
pierced by granite veins § of Southern Greenland, continue 
throughout the whole of the west caaat, From it the 
Greenlanders derive the steatite from which they make 
their lamps and other utensils. C. E, Dr Kancr 
{To ho continued) 


* Gubekmt hit (mint vol. lx. p. *98. The femur. Ju t, iS«* p i& 
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THE PROGRESS OF THE TELEGRAPH * 

II 

E LECTRIC force pervades all matter Our planet and 
the atmosphere surrounding; it are vast storehouses 
of electrical energy m a constant state of unstable equi 
librium. Flectricity is one of the forces of nature and 
may be developed in various ways and under various 
conditions. The aurora, the thunderstorm and the 
earth s magnetism, arc each grand displays of electrical 
force upon a vast scale Electrical energy may be ex 
cited by chemical action friction heat, induction, mag 
netism and currents of electricity so obtained may be 
employed for telegraphic purposes Thermo-efagncity, 
as the name implies is that generated by electntf Rrrents 
in metallic bodies by the disturbance of the equilibrium 
of temperature the essential conditions being that the 
extremit cs of the dissimilar metals should be m opposite 
stales as regards temDerature The discovery of thermo¬ 
electric currents is due to Scebeck of Berlin in 1821 
the generation of electric currents by the application of 
heat to a pile or senes of dissimilar metals however, 
remained in abeyance untd the researches of Nobili and 


Melloni, who constructed the thermo-electnc pile, con¬ 
sisting of alternate parallel ban of bismuth and antimony, 
placed side by side Fig 10 is a representation of the 
thermo-electnc pile as arranged by Melloni. The brass 
frame on the left contains the compound ban, the wires 
from the antimony and bismuth poles being connected 
to a galvanometer, shown on the right hand side, the 
quantity of electncity passing from the poles of the pile 
(regulated according to the difference of temperature of 
the bars) causes the needle of the galvanometer be 
deflected With thermo-electric currents the quantity of 
electricity developed depends upon the difference of the 
temperature of the two poles of the dissimilar metals the 
currents may be so delicate that a difference of temperature 
equivalent to Wroth part of a degree may be measured 
£ rictlonal electricity, as the name implies, is that pro¬ 
duced by the rubbing together of certain substances. An 
ordinary form of the frictional electrical machine is shown 
at Fig ir It consists, first of a hollow glass cylinder 
supported on brass bearings resting upon glass rods and 
then of an exciting rubber of a cushion of leather stuffed 
u ith horsehair this is mounted on glass supports and the 
amount of pressure on the cylinder is regulated by screws. 



Fig 10.—Thermo-electnc pile producing electric current by difference at temperature 


A flap of oiled silk is attached to the rubber to prevent 
the dissipation of the electricity from the surface of the 
cylinder before it reaches the points of the pnme con 
ductor, which draw the electncity from the glass cylinder 
on the other side On turning the cylinder the faction of 
the cushion occasions the evolution of electricity, the 
produc ion of which is more rapid when the surface of 
the rubber is smeared with a metal amalgam When the 
cylinder machine is arranged for the development of 
cither positive or negative electncity the conductor is 
placed with its length parallel to the cylinder, and the 
points project from its side as shown m the figure The 
negative conductor supports the rubber and receives from 
it negative electricity by communication, and not by in 
duction, as is the case with the positive conductor If it 
is desired to accumulate positive electncity, a chain must 
b* carried from the negative conductor to the ground if, 
on the other hand, negative electncity is required, the 
conductor must be placed in communication with the 
e irth, and the rubber insulated. 

* Ccetiiwrt from p. 393 


For the purpose of telegraphic transmissions, the cur 
rent obtained from chemical action, or from a permanent 
magnet is generally employed, and will be sufficient for 
the purposes contemplated in the present summary The 
laws and phenomena that come into play during the pro 
pagation of an electric current require examination. 

Electncity may be thus developed in the form of either a 
quantity or an intensity current, according to the arrange¬ 
ment of the elements composing the battery Aquan 
tity current is one which, as its name implies, has great 
surface development An intensity current is one of 
senes development and of high tension. Quantity and 
intensity in an electnc current may be combined together 
in different proportions, according to the work required 
to be performed 

As an example, suppose a battery or pile of twelve ele 
ments (Fig 12), each dement consisting of a carbon and 
zinc plate immersed in a glass jar containing for die exciting 
fluid a saturated solution of common salt mow, if the twelve 
carbon plates of the series are all connected togethcr.by a 
common wire, and the twelve zinc plates are similarly 
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attached an amngeLient u formed producing a quantity 
c T*“ t » ( , *he exponent of which will be measured by the 
superficial area of the individual plate*. Thu* a current 
is produced of low tension but great quantity 
If, contrariwise, the zinc and carbon plates of the senes 
are connected together alternately, an intensity current 
wul be produced of high tension. It is thus seen that 
quantity an.' Intensity may be combined together accord¬ 
ing to the disposition of the elements composing the 
battery For instance, the twelve cells may be arranged 
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either a* a Quantity arrangement of six cells each, con¬ 
nected together as two lor intensity, or in groups of three 
for quantity, connected as four in senes as an intensity 
current, or again, as a senes of four for quantity, con¬ 
nected together into a group of three for intensity It is 
evident, therefore, that some ratio between quantity and 
intensity must be determined to produce that character 
of current which shall be best adapted to the work to be 
performed. The effective force of every electric current 
depends therefore on two conditions—the electro motive 



Fin. it —Nalrne, machine, fumi.hlng the two ilectncitun 


force or tension, and the resistance it has to overcome in effective for the shorter distance would be ibsol itcly 
passing through the metallic conducting wire The elec- useless for the Atlantic circuit. 

tro-motive force of a voltaic current vanes with the num The chemical power of the voltaic pile was discovered 
ber of the elements and the nature of the metals and m the year 1800, and water was the first substance de 
liquids which constitute each element, but is in no degree composed. If water is made a part of the electric circuit, 
influenced by the dimensions of any of the parts. Sub so that a current of electricity passes through it, it is 
marine telegraphic circuits vary in length, from one mile decomposed, and yields up its elements oxygen and 
across the Thames to 2,000 miles in a continuous stretch hydrogen gases in obedience to certain laws To decom- 
across the Atlantic, and a current of electric force pose acidulated water it may be confined in two glass 



tubes (Fig 13), sealed at one extremity, and made well they may conduct electricity, offer some resistance to 
part of the dectncal circuit by being placed over the passage of the current, thus, the copper conducting 
the two electrodes of the poles of the battery Gas will wire offers more or less resistance according to its length 
then be collected in eacntube, but that m connection If the resistance of a mile of the copper conducting wire 
with the positive pole of the battery will be about half is ascertained, each successive mile, if the copper is of 
the volume of that in connection with the negative pole, equal purity, will have the same measure of resistance , 
the former being oxygen and the latter hydrogen, as therefore, the resistance of the copper conductor in a 
oxy g en and hydrogen gases are to each other in water cable 2,000 miles long will be 2,000 tunes the resist- 
exactly at two to one, by volume. ance of one mile of the conductor, m other words, the 

J^It bias already been stated that all substances, however resistance of the wire is in direct proportion to its length 
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This ii a very Important fact to bear in mind, aa by the 
measurement of the copper resistance of the conductor m 
a cable, a basts is at once established by which to deter¬ 
mine the distance of a fracture. Knowing the value of 
the resistance of the whole length of the cable conductor 
—assume for 2,000 miles the value to be 3 000 units (the 
measure of the unit being the resistance of one mile of 
the copper conductor)—an interruption occurs, continuity 
is broken, and the copper resistance only gives 760 and 
1 340 units respectively when measured from either end 
Thus is clearly established a basis upon which the ap¬ 
proximate distance of the ' fault” may be ascertained 
Again, it was pointed out that the insulating medium sur 
rounding the conducting wire absorbed an appreciable 
amount of electricity in the passage of the current through 



the conducting wire This absorption may be taken os a 
constant quantity, and the absorption for any length of 
cable be determined from given data as regards the 
time of electrification or the saturation of the circuit, and 
the time of discharge, or the percentage of leakage from the 
mechanical imperfections of all the insulating substances 
Thus again is established a process by which, under 
certain conditions of injury to a cable, by correctly mea 
sunng the discharge, the position of a fault may with 
more or less accuracy be localised The commercial 
value of a submarine cable depends upon the rapidity of 
its transmitting capacity and the speed depends upon the 
time required to produce a variation in the tension of the 
current at the distant end sufficient to influence the 
recording instrument The working speed depends, 
therefore, upon the delicacy of the apparatus employed, 
as then a small difference m the tension will suffice Ip 
cables similarly constructed, but of different length the 
speed of each is inversely proportional to the square of 
the length because, when the length is doubled, 
the capacity for charge is doubled, and the electrical 
waves of charge and discharge have twice the dis¬ 
tance to travel therefore the retardation is increased 
fourfold. When the dimensions and weight of the insu- 
lating medium are fixed, there is a loss of speed if the 
conducting wire is too small, and again, if the con 
ducting wire is too large, the speed is reduced by the 
increased capacity of the wire in a greater degree than it 
is augmented by the reduced resistance of the wire The 
best accepted ratio of the insulator to that pf the conduc 
tor is when the insulator is somewhat less than 3J times 
that of the eppper conductor, or,more accurately speaking, 
in the proportion of 3 41 of insulator to 1 of copper On 
long cables and where high speed is required, every 
current transmitted through the cable should be at equal 
intervals and of equal duration, so that the charge may 
be maintained constant between the signal* 

(7# U etnUnutd) 


ECLIPSE OF THE SUN, APRIL 0 
A S no telegram has been received from Dr Schuster** 
+ *■ party on its arrival at Singapore, we arc compelled 
to estimate the date of ita arrival by the telegram in 
yesterday*! papers, which informed ua that the Para, in 
which vessel the Expedition was conveyed from Gall*, 
arrived at Shanghai. The vessel was due there on the 
3rd, and arrived on the jth. Assuming all the delay to 
nave occurred on this aide of Singapore, Dr Schuster's 
party would have reached that place on the 24th of March, 
which would give them ample time to reach Chula! Point 
and make their preparations, especially as the colonial 
steamer which h*» been detached for the service is very 
■Wiih 

It is not probable that news will be received from either 
of the parties for some little time, as it will probably be 
earned by local steamers to Rangoon, Singapore, or 
Calcutta 

It) the meantime we take the following extracts from 
an article m the Times of Tuesday, showing the final 
arrangements adopted so far as they arc known — 

“ The advantages of scientific, and especially of astro¬ 
nomical expeditions, are by no means confined to the 
record of those special phenomena which the observers 
go out to see. The growing interest taken by all classes 
in the study of nature, while it makes a large number 
amcous to participate in the results obtained, at the same 
time puts them in presence of a class of facts which the 
Stay at home student finds it hard to realise for himself 
The total eclipse of the sun, which is visible in the Nicobar 
Islands, Burmah, Siam, and Anam to-day is a case m 
point While early risers are breakfasting this morning, 
with the beams of the sun, low down m the east, not yet 
able to break through the morning mists, some quarter 
of the way round the world there will he at least three 
parties of anxious observers battling with the fierce noon¬ 
tide heat of that same luminary nearly overhead, soon, 
indeed, to have his light and heat entirely withdrawn for a 
time, but, all the same, under conditions so different from 
those we are familiar with here, that the sun and the sur¬ 
roundings of the observers might seem to form part of 
another universe Another point—and this is one which 
will doubtless disappoint many—is that this eclipse, 
which, as we stated in a former article, on the high autho 
nty of Mr Hind, in the time of obscuration will not be 
surpassed by any other available one during the present 
century, is totally invisible here. Although there is almost 
total daikneis for nearly five minutes in Burmah and 
Siam, no trace of an ecUpae W'U be seen in these islands, 
for the r*M0n that although it began as early as two 
minutes tn four this mmi*. and continued tifl sixteen 
minutes past nine, the 01000*1 shadow falls first to the 
south, and than to tfct «ut of US In fact, the line of 
total ecllpia nw* from tha cap of Good Hope to Burmah 
and Siam, and thence to too North Pacific. We he, 
therefore, in no part Of to# track pf the shadow 

« To pan from What may be considered geographical 
considerations, we may remind our readers that m a 
former article (the Times, Jan |J,reprinted in Nature, 
p 201) we pointed out the value which many men 01 
science attached to securing observations of this eclipse, 
and we attempted to give a general statement of the various 
questions pressing for solution, which, in the opinion 
of the Council of the Royal Society,justified an appli¬ 
cation to the Government for aid, not only in sending 
out expeditions from this country, but m organising 
a party of observers in India. Our readers have also 
been informed (the Times, Jan. 16) of the faet that 
the application to Government was at once acceded to 
ia the warmest manner, and that Sir Stafford North- 
cote, the Marquis of Salisbury, and the Viceroy ef India, 
as well as the Admiralty authorities, have beca pn- 
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have afforded. Nor was thia all The assistance afforded 
b* the directors of the Peninsula and Oriental Steam 
Navigation Company in aid of the grant from Government 
was of so material a mnd that the committee were enabled 
to send no less than six fully equipped observers from 
Europe to take part in the observations, as well as spare 
instruments for the use of the Indian parties. 

* “As a final result of all the efforts made, both in 
England and India, the location and composition of the 
various parties this morning, so far as is known, are as 
follows — 

“Camorta, in the Nicobars —Capt Waterhouse, Messrs 
Meldola and Reynolds. 

" Metgui (British Burmah) —Professors Pedler, of Cal 
cutta, Tacchim, of Palermo , nnd Vogel, of Berlin, and 
assistants 

“ Cbulai Point (Siam) —Dr Janssen and assistants, Dr 
Schuster, Messrs. Lott and Beasley 

“ The Royal Society Committee will certainly have to be 
congratulated if It has really been able to secure the 
valuable co-operation of all the distinguished foreign 
workers it has enrolled. We know that Herr Vogel 
joined at Sues, and that Prof Tacchim, who was in India 
when the invitation reached him, joined at Calcutta, and 
that his instruments, which had been despatched to 
Europe, were only stopped by telegram at Aden , but 
with regard to Dr Janssen, it is not yet known whether 
he really jomed at Singapore or not, indced ; no telegram 
has yet been received from the Siam party since they left 
Galle, and there parted from the Camorta party, which 
was then transhipped to the Enterprise, a despatch boat 
belonging to the Indian Government, which left Calcutta 
on the nth of March, having Capt. Waterhouse and 
Professors Tacchim and Pedler, with their assistants, on 
board The Enterprise was to land the Camorta party 
and then proceed to Mergui to establish a second station 
We may also mention that the Siam party was to proceed 
from Singapore to Siam on board the steamer belonging 
to the Government of the Straits Settlement, the Charybdis 
having been disabled by an accident 

“From this digression as to arrangements we may return 
to the question of perstmneL In no eclipse expedition, 
perhaps, has such a large percentage of the observers 
been under fire before Dr Schuster and Mr Meldola, 
the chiefs of the Lnglish part of the Siam and Camorta 
expeditions respectively, and Mr Lott, are the only ones 
who have not taken part in the observation of former 
eclipses Mr Reynolds assisted Mr De la Rue to photo 
graph the eclipse of i860. Professors Tacchim, Vogel, 
Pecfler, and Mr Beasley formed part of the expeditions 
of 1870 Capt Waterhouse assisted Major Tennant to 
obtain the beautiful senes of photographs of the eclipse 
of 1871 at OotAcamund, which are so valuable when 
taken in connection with those obtained at Baikul by the 
British Association party With regard to Dr Janssen, 
we are unabth to say how many eclipses he has seen , he 
has certainly been at most which have occurred since 
i860, if not before that date. 

“With regard to the objects to be obtained and the 
instruments to be employed, the Instructions drawn up by 
the Royal Society, and issued to the observers by its 
authority, come to our aid, and, by the minute and careful 
references to each instrument and to each part of the 
attack which they contain, enable us almost to picture to 
ourselves each observing party with its complement of 
telespectroscopes and prismatic cameras, the ‘time 
teller' going through hu terribly responsible task, the 
silent activity of the photographic ‘dark room,' and, 
above all, the ever-sharpening ‘ cusps,' and final total 
extinction of the Lord of Day—an extinction out of which, 
however, Is bom one of those sights for gods and mem 
which, once seen, so impress every power of the mind 
that they can ever afterwards be recalled as transcendent 
instances of the beauty and glory which attach themselves 


to some of the rarest as well as to some of the more 
common phenomena of nature 

“ The most striking thing about the Royal Society pro¬ 
gramme is its simplicity For the first time in eclipse 
expeditions, no eye observations are arranged for, all 
the phenomena are to be photographically recorded 
Here we see the enormous advance which has lately been 
made in these studies , for we may remind our readers 
that in 1871, when the Astronomical Society were appealed 
to to use their influence to secure observations of the 
eclipse of that year, a committee of that Society would 
not agree to employ photography at all! 

“ There is another point. It is now more than probable 
that not bven polanscopic observations will be attempted, 
although, thanks to the care of Mr Spottiswoode, arrange 
ments have been made for photographing the polanscopic 
corona, as it may be called, if a spare observer presents 
himself 

“ The ground has been cleared in yet another way The 
photographs of the corona, which were so strongly insisted 
upon by Mr Lockyer in the observations of the eclipse of 
1871, and objected to by the Astronomical Society, were 
necessary to determine the solar or non solar origin of 
the corona 1 his question has now been set at rest by 
showmg that pan of it is really at the sun, and this is now 
termed the coronal atmosphere When this was settled, 
it was suggested by the same observer that this atmo¬ 
sphere would be very likely found to vary in shape and 
dimensions with the sun spots This is the question, 
then, that Is to be attacked in the old way on this occa 
Sion and, on the suggestion of the Royal Society Com 
mittec, the Viceroy has charged Capt. Waterhouse with 
this duty He will use the same instrument that was 
used by Major Tennant and himself m 1871, on Doda 
betta. 

“ The instruments termed ‘ prismatic cameras ’ are ordi 
nary 3j inch achromatic*, with a large prism of small 
angle ouside the object-glass, and a camera replacing the 
eye piece Such an instrument will give a spectra of 
small dispersion 

‘ Of course with such an instrument as this employed 
on the full sun, the impression on the plate would be a 
blurred spectrum containing no detail, but as the ad 
vancing moot reduces the part of the sun still remaining 
visible 10 a thin silver crescent, then the instrument will 
begin its work, the actual shape and thickness of each 
stratum of vapour above the photosphere will be 1m 
pressed by each coloured ray its light contains, and will 
stand out on a band of continuous spectrum, which will 
get feebler and narrower as the silver crescent thins to 
nothingness Then the whole ring of chromosphere and 
coronal atmosphere which will burst upon the eye will be 
sorted out, if all goes well, into its various metallic con 
stituents, by means of a chain o' rings of greater or less 
thickness and regularity upon the photographic film. The 
vapours extending furthest outwards from the photosphere 
will be represented by the broadest rings, those lying 
closest to tne photosphere by the narrowest. The Instruc¬ 
tions are careful to insist upon complete rehearsals before 
the day of the eclipse, so that we may be assured that 
the simple programme we have sketched may be simply 
carried out, and that the observers will not attempt too 
much. It is as well to state this because persons unac 
customed to observations might imagine from the multi 
pliaty of detail in the Instructions that the labours of the 
observers will be more than ordinarily complicated 

“Each party will have a telespectroscope and a prismatic 
camera. In addition to this equipment Prof. Pedler will 
use a hellos tat, focussing the image of the tun on a spec¬ 
troscope from which the slit has been removed As a 
camera, he uses a Janssen slide, which he has arranged 
so as to get thirty pictures. 

“We are reminded incidentally by the Instructions on 
‘ the multiplication of results,’ of the enormous adran- 
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tage of the photographic method i there ii bo chance of 
error or forgetfulness. The observations sent home to 
the Royal Society will enable those en whom the labour 
and responsibility of reducing them will fall to almost 
leconstruct the eclipse for themselves. 

“ We may remark in conclusion that net only may we 
hope for many important results in solar physics if the 
weather be favourable, but that the benefit to science 
arising out of the expedition will be by no means limited 
to the eclipse results. Already Drs Vogel and Schuster, the 
Utter of whom is a distinguished pupil of Owens College, 
have done some Important work on tne varying intensities 
of the different parts of the solar spectrum at different times 
of the day, and in different climates on the voyageout, but 
both will remain some months in India to pursue their 
inquiries—Dr Vogel in photographing the solar spectrum, 
wtih variously coloured photographic films \ Dr Schuster 
in establishing himself at a considerable height for the 
purpose of photographing the venous s >lar phenomena 
and the spectra of some of the most important of the 
southern stars The observers, all of whom have made 
considerable sacrifices in travelling a quarter round the 
globe and back again in the pursuit of science, certainly 
command our sympathy and deserve success The 
Government grant of 1.000/ has been the means of calling 
forth, and, we hopr sincerely rendering fruitful, a vast 
amount of individual effort which would have been power 
less without it We may add that all the instruments have 
either been purchased by the Royal Society out of its own 
funds or lent by private individuals " 


ON TUB DISSIPATION OF FNERGY* 

'T'HE second law pf thermodynamics, and the theory ol 
* dissipation founded upon it has been for some 
years a favourite subject with mathematical physicists, but 
has not hitherto rtcuved full recognition from engineers 
and chemists, nor from the scientific public And yet the 
question under what circumstances it is possible to obtain 
work from hrat is of the first importance Merely to 
know that when wprk is dqne by means of heat, a so 
called equivalent of heat disappears, is a very small part 
of what it concerns us to recognise 
A heat engine is on apparatus capable of doing work 
by means qf heat supplied to it at a high temperature and 
abstracted at a lower, and thermodynamics shows iliat 
the fraction of the heat supplied capable of conversion 
into work depends on the limits of temperature between 
which the machine operates A non condensing steam 
engine is not, properly speaking, a heat-engine at all. 
inasmuch as it requires to be supplied with water a* well 
as heat, but it may be treated correctly as a heat-engine 
giving up heat at 3ij° hahr This is the lower point pf 
temperature The higher is that *t which the water boils 
in the boiler, perhaps 360° fahf The range of tempera 
ture available in a non-condensing steam-engine is there¬ 
fore small at best, and the importance of working at a 
high pressure is very apparent, In a condensing engine 
the heat may be delivered up at 8q°Fahr, 


“•* “"T" *»««■ v«em. m consequence pi the 

tremendous pressure that would wen be developed, There 
SMms no escape from this difficulty but in the use of seme 
other fluid t such as a hydrocarbon od, of much higher 
boiling point. The engine woujd then consist oftwo 
PeiHugme taking m heat at a high temperature, 
and doing work by means of the fall of heat down to the 
point at which a steam-engine become* available j and 

gf"*" * * l8 ^ *» 


secondly, a steam-engine receiving the heat given out bf 
the oil engine and working down to the ordinary atmo¬ 
spheric temperature. 

Heat-engines may be worked backwards, so as by 
means of work to raise heat from a colder to a hotter 
body This is the principle of the air or ether fretsing 
machines now coming into eitensive use. In thia appli¬ 
cation a small quantity of work goes a long way, as the 
range of temperature through which the heat has to be 
raised is but small 

If the work required for the freezing machine is obtained 
from a steam-engine, the final result of the operation la 
that a fall of heat in the prime mover la made to produce 
a me of heat in the freezing machine, and the queation 
arises whether this operation may be effected without the 
intervention of mechanical work The problem hero pro¬ 
posed is solved in Carry’s freezing apparatus, described in 
most of the text books on beat There are two communi¬ 
cating vessels, A and B, which are used alternately as 
boiler and condenser In the first part of the operation 
aqueous ammonia is heated in A, until the gas is driven 
on and condensed under considerable pressure in B. 
which is kept cool with water Hera we have a fall of 
heat, the absorption taking place at the High temperature 
and the emission at the lower In the second part of the 
operation A is kept cool, and the water in it soon recovers 
its power of absorbing the ammonia gas, which rapidly 
distils over The object to be cooled is placed in contact 
with B, and heat passes from the colder to the hotter body 
Finally, the apparatus is restored to its original condition, 
and therefore satisfies the definition of a heat engine. M 
Carrd has invented a continuously working machine on 
this principle, which is said to be very efficient 

OtheT freezing arrangements depending on solution or 
chemical action may be brought under the same principle, 
if the cycle of operations be made complete. 

When heat passes from a hotter to a colder body with¬ 
out producing work, or some equivalent effect such as 
raising other heat from a colder to a hotter body, energy 
is said to be dissipated, and an opportunity of doing work 
has been lost never to return If on the other hand the 
fall of heat is fully utilised, there is no dissipation, as the 
original condition of things might be restored at pleasure , 
but m practice the full amount of work can never be 
obtained, in consequence of friction and the other imper¬ 
fection* of our machines. 


pro veu non 01 unnecessary dissipation lathe guide 
to economy of fuel in industrial operations Of this n 
good example 11 afforded by the regenerating furnaces of 
Mr Siemens, in which the burnt gates are passed through 
a passage stacked with fire-bricks, and are not allowed to 
escape until thoir temperature is reduced to a very mode¬ 
rate point After a time the products of combustion are 
passed into another passage, and the unburnt gaseous 
fuel And air are introduced through that which has pre¬ 
viously been heated. The efficiency of the arrangement 
depends in great degree on the fact that the ooUffuel is 
brought first into contact with the colder part* of the flue, 
and does not take heat from tl»e hotter part# until it has 
itself become hot In this way the fall of beat is never 
great, and there is comparatively little dissipation. 

The pnnctpal difficulty in economy of fust arises from 
the fact that the whole fall of heat from the temperature 
of the furnace u seldom available for one purpose. Thus 
m tlm iron smelting furnaces heat below the temperature 
of melting iron u absolutely useless. But when the spent 
gases are used for raising steam, the same heat is used 
over again at another part of its 1*11. There is no reason 
why this process should not be carried further. All the 
hrat discharged from non-condensing steam-engine*, 
which i* more than nine-tenths of the whole, mighthe 
used for wanning or drying, or other operations is which 
only low temperature heat 1* necessary, 

The chemical bearings pf the them? ef dissipation are 
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V*fj r Important, bat her* not hitherto received much 
•Motion. A chamieal transformation ii impossible, if it* 
occurrence would involve the oppontt of dissipation (for 
which there if no convenient word), but it l* not true, 
on the other hand, that a transformation which would 
involve dissipation must necessarily take place. Other 
wise, the existence of explosives like gunpowder would be 
impossible It is often stated that the development of 
heat is the criterion of the possibility of a proposed trans¬ 
formation, though exceptions to this rule are extremely 
well known. It is sufficient to mention the solution of a 
wdt in water This operation involves dissipation, or it 
would not occur, and it is not difficult to see how work 
might have been obtained m the process. The water may 
bo placed under a piston In a cylinder maintained at a 
rigorously constant temperature, and the piston slowly 
raised until all the water is evaporated, and its tension 
reduced to the point at which the salt would begin to 
absorb it at the temperature in question After the salt 
and vapour are in contact, the piston Is made to descend 
until the solution is effected In this process work is 
gained, since the pressure under the piston during the 
expansion is greater than at the corresponding stage of 
the contraction If the salt is dissolved in the ordinary 
way energy is dissipated, an opportunity of doing work 
at the expense of low temperature heat has been missed 
and will not return 

The difficulty in applying thermodynamical principles 
to chemistry arises from the fact that chemical transfer 
nations cannot generally be supposed to take place in 
a reversible manner, even although unlimited time be 
allowed. Some progress has, however, recently been 
made, anu the experiments of Debray on the influence of 
pressure on the evolution of carbonic anhydride from 
chalk throw considerable light on the matter By properly 
accommodating the pressure and temperature, the con 
■tituents of chalk may be separated or recompounded 
without dissipation, or rather dissipation may theoreti¬ 
cally be reduced without limit by making the operation 
slowly enough. 

The possibility of chemical action must often depend 
on the density of the reacting substances A mixture of 
oxygen and hydrogen in the proper proportions may be 
exploded by an electric spark at the atmospheric pres¬ 
sure, and energy will be dissipated In this operation the 
spark itself need not be considered, as a given spark is 
capable of exploding any quantity of gas. Suppose, now, 
that previously to explosion the gas is expanded at 
conttant temperature, and then after explosion brought 
back to the former volume. Since in the combination 
there is a condensation to two-thirds, the pressure 
required to compress the aqueous vapour is less than 
that exercised at the same volume by the uncombined 
gases, and accordingly work is gained on the whole 
Hence the explosion in the expanded state involves less 
dissipation than in the condensed state, and the amo int 
of the difference may be increased without limit by 
carrying the expansion far enough. It follow that beyond 
• certain point of rarity the explosion cannot be made, as 
ft could not then involve any dissipation. But although 
die tendency to combine diminishes as the gas becomes 
Hirer, the heat developed during the combination remains 


It must be remembered that the heat of combination is 
generally developed at a high temperature, and that 
therefore work may be done during the cooling of the 
product* of combustion. Ify therefore, It is a necessity of 
the ease that the act of combustion should take place at 
• high temperature, the possibility of explosion will cease 
at as earlier point of rarefaction than would otherwise 
Ihivs hoes the case, 

It may probably bo found that many mixture* which 
•bow no tendency to explode under ordinary conditions 
will tattoo oypfoKve when *o«eienfly condensed, 


NOTES 

The Botuur Ziitung publishes (a letter of Dr. Seeliger, con¬ 
taining the flrst detailed reports from the German party of 
observers sent to the Auckland Islands to observe the Transit of 
Venus. Pr Seeliger speaks of the weather in these islands as 
ths moat wntchsd imaginable, enough, he says, to dnve an 
astronomer to despair “ Clear evenings are yery rare, and sun¬ 
shine a phenomenon.” On Dec, 9, at 12.45 pm , " Venn* was 
to appear on the sun’s disc , one minute passes sfter another, and 
still sll Is covtred At last ths clouds thin a tittle, and without 
dark glass we can easily see Venus, that had just entered on the 
son's disc. The two flrst contacts, wluoh, however, were of less 
value to ns, were lost therefore. A quarter of an hour afterwards 
a little gap shows itself ig the clquds, the sun breaks through, 
end we at once set to work, so as not t» lose a single moment 
And now comes the wonder | For nearly four hour* the sun 
remains completely free from clouds. In the cast and in the west 
thick clouds, only where the aun stands it Is clear. Hardly has 
Vsnus passed off tho sen’s disc therefore hardly have we com 
plettly succeeded with our measurements, when the sky is again 
overcast all over To-day the day Is dnll, as usual. As affairs 
stand we shall very likely have to stop here two or two-and-a half 
months longer, because we have not yet been able to do anj 
thing for the other astronomical data, which are indispensable. 
On the one hand it is hardly possible to do anything in this 
climate at tins time, and then we finished our general prepara 
tlons only a long time after we thought we xhonld do so." 

We regret to record the death of Carl I udwig Christian 
Becker, who has for so long bean known to students of physical 
science m this country in connection with tlie firm of Elliott 
Brothers He was born at RaUeburg, in the Grand Duchy 
of Mecklenburg btrehtz, July ifi, 1821, and received hia general 
education at the Gymnasium of his birthplace of which his 
lather was Rector He studied his profession with Repsoid at 
Hamburg, Kraft at Vienna, and Sttinheil at Munich, and came 
to London in 1849, joining the firm of Elliott Brothers in 
1858. Within the last few yeeta he liecame a member of the 
Society of Telegraph Engineers and Fellpw of the Royal Astro 
comical and Physical Societies We believe that there is no 
one who haa pursued physical inquiries in England who will not 
look upon his loss as that of a personal friend, while his skill in 
providing new appliances for investigation reminds us how often 
the most important scientific work is dependent upon the skillcl 
mechanician 

Thk Royal Academy of Medicine at Brussels has given its 
opinion on the so called “miracle,” Denise lateen, who, it 11 
said, by divine assistance abstains from taking food, and has 
done so fey years together Moreover, this miraculous creature 
has some wounds in her hands, side, and feet, which are said to 
be true representations of those of Christ, and which bleed pro¬ 
fusely every Friday Dr Virchow, the celebrated German 
ana t om i st, has made her the subject of a little pamphlet^ 
“ Veber Wunder ’ The opinion of the Brussels Academy, which 
is quite in accordance with that of Dr Virchow, it as follows — 
“ Dowse Dateau works and requires heat, every Friday aha 
loses a certain quantity of blood by her wounds When she 
breathes, she eahaies water vapour and carbonic add j her 
weight has not decreased mace she has been observed j the 
therefore c on sum e s carbon which is not furnished by her system. 
Where does she take this carbon from? Physiology simply 
replies, 'She eats.' The alleged abstinence from all food of 
DonUa Dateau Is contradictory to all physiological lairs j it is 
therefore hardly necessary to prove that this abstinence la an 
invention. Whoever allegro that Douuie Dateau is not (object to 
physiological laws, must prey* it, until tiro is done physlolcgyVili 
denote the miracle to be» deception, Cogld Donise Utsax he 
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closely observed night and day by scientific men, the deception 
would soon come to light It is of no use to talk of miracles, even 
when eleven doors are shut against deceit, as long as the twelfth 
is left open ” 

Tim International Congress on Silk culture is to hold its fifth 
meeting at Milan during 1876 The Committee has sent a pro¬ 
gramme of experiments to be mad* during 1875 to all silk 
cultonsts of Europe This programme treats of the most im 
portant questions connected with the keeping of silkworms, the 
prevention of their diseases, particularly of their “ inactivity,” 
the latter is a disease which has done great damage of late years 
M Tasteur has proposed as a remedy to isolate the deposits of 
ova into separate cells , but this has proved totally ineffective 
However, with investigators like Cornalia, Duclaux, Bolle, and 
others, on this field, it may safely be expected that means and 
ways will soon be found to prevent any serious diseases from 
raging among silkworms and their ova. 

Swedish newspapers report the discovery of a large deposit 
of hiematite iron ore in the district of Nordland, Norway, some 
fifteen or twenty miles from Bodn, and only about ten or twelve 
miles from a Norwegian port which is completely free from ice 
The analysis of the ire shows that tt contains between fifty four 
and sixty seven per cent, of iron, and only a very small per 
centage of phosphates. 

Prof Haeckel, of Jena, has been lecturing at the Karlsruhe 
Museum on the coral reefs of the Red Sea. Prof Michclis has 
asked him m the Karlsruher 7 ettung whether he will give 
him the opportunity of a public discussion It is said that 
Dr Michelis wall soon publish a purely scientific refutation of 
“the German Darwin’s " Anthropogcmy 

Dinner's Polyteeh Journal contains an account of researches 
made by Dr Otto Krause, of Annaherg, on tobacco smoke, 
which he finds contains constantly a considerable quantity of 
carbonic oxide The after effects of smoking are said to be 
principally caused by this poisonous gas, as the smoker never 
can prevent a part of the smoke from descending to the lungs, 
and thus the poisoning is unavoidable The author is of opinion 
that the after effects are all the more energetic, the more in 
experienced the smoker is, and he thus explains the unpleasant 
results of the first attempts at smoking, which are generally 
ascribed to nicotine alone 

A malady which threatens great loss to owners of lemon 
plantations has attacked the lemon plant, the origin of which is 
believed to be the forced cultivation of the fruit, which has taken 
place during the last few years. The lemon plant is very hardy, 
and infinitely easier to cultivate than the orange, and this fact 
has probably induced a certain amount 0/ carelessness in its 
treatment, from which growers are now suffering The tree was 
originally a native of the dry and hot soil of Persia, whence it 
has been transferred to various other countries, where, under 
different circumstances of sod and climate, it has been made 
largely to increase its yield of fruit The disease which has now 
mode its appearance is called la skhertue, or dry rot, and seizes 
the extremities of the plant, sometimes the roots, sometimes the 
branches, whence it gradually spreads through the whole tree, 
drying up its sap la its course. Hitherto attempts have been 
made to check the ravages of the new disease, but without sue 
cess. It Is said that similar appearances have been noticed in 
orange plantations It is suggested that by grafting cuttings of 
the healthy lemon plant on the wild orange tree, a new slock of 
plants may be obtained, and the fruit cultivated on trees which 
have not been subjected to forced growth. If this plan succe eds , 
It is to be hoped that the cultivation of the new race may be 
carried on with greater care in the future 
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Vice Consul Allen, in hie report of the trade of Tummy 
and Kelong, describes the distillation of the camphor ot com* 
merce from Cmnamomum c amphora, Fr„ Neeeet Eb., as a moot 
hazardous trade, the distillers having to be constantly on the 
alert for fear of attack by the aborigines, who ere naturally 
opDosed to the continual encroachments Into their territory for 
the purpose of cutting down the trees for extracting the camphor. 
No young trees are planted to replace those cut down, nor do 
the officials take any cognisance of the diminution which is being 
surely effected In the supply of a valuable commercial article. 
The stills are described as being of a very simple oonstruedon, 
ami are built up m a shed m such a manner that they can bo 
moved as the Chinese advance into the interior A long wooden 
trough, coated with clay and half filled with water, is placed over 
eight or ten furnaces , on the trough boards pierced with holes 
are fitted, and on these boards are placed jure containing the 
camphor wood chips, the whole being surmounted by inverted 
earthenware pots, and the joints made air-tight by filling them 
up with hemp When the furnaces are Ht the steam peseta 
through the pierced boards, and saturating the chips, causes the 
sublimated camphor to settle in crystals on the inside of the 
pots, from which It is scraped off and afterwards refined. 
During the summer mouths the camphor often loses as much as 
20 per cent on its way from the producing districts to.the port 
of shipment 

Mr Barnum is said to have made an agreement with Mr. 
Donaldson, the aeronaut of the U S Daily Graphic, to build six 
balloons of 70,000 cubic feet each, and to make ascents next 
spring and summer, in order to ascertain whether there Is a 
current from America to Europe The sum paid to Donaldson 
as fees is said by the New } ork IVorltl to be 4,000/ 

The Clothworkers' Company have founded m King’s College, 
London, one annual exhibition of *5 1 for two years for pro¬ 
ficiency in science, open not only to actual students of the 
College, but to all under nineteen yean of age who are 
intending to devote themselves to the study of mathematics, 
mechanics, physics, chemistry, botany, and zoology Each 
candidate may select nuy four of these subjects. 

Dr. Edouard Hitziu, of Berlin, who is well known for hi* 
researches on the functions of the brain, has been elected to the 
chair of Psychology in the University of /Clinch. 

Prop Armstrong, of the London Institution, and Mr E. J. 
Mills, D Sc , Assistant Examiner In Chemistry ut the University 
of Loudon, are candidates for the vacant Jacksonian Professor- 
ship of Natural and Expenmcntal Philosophy in Cambridge 
University The other candidates are Mr W. N Hartley, 
Mr James Stuart, and the Rev J C W Ellis. 

Mr A H Garrod, of King s College, Cambridge, has been 
appointed Fullenan Professor of Physiology to the Royal M - 
tution for the next three yean. 

A TELEGRAM has keen received by the Berlin African Society 
from Lisbon announcing that Herr liotneyer, the African tra¬ 
veller, had safely reached Loan da, whence he proposed starting 
for the interior on the nth of February Herr Homeyer had 
been everywhere very well received 

The Scottish Meteorological Society, through its president, 
the Marquis of Tweeddale, has addressed to Sir Stafford North- 
cotea letter urging the claims of that Society on G over nmen t for 
support As our readers are aware, this is not the first time this 
Society bos urged its claims for assistance on Government j it fa 
advantageously situated, and has done very much both for the 
advancement of the science of meteorology and for the p ractical 
application of its results in directions beneficial to the country at 
laige. It assuredly deoerves the countenance of the Government^ 
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were it for nothing else than the practical retain of iti labour*, 
and we have no doubt that the statement* forwarded to the 
Chancellor of the Exchequer will be seriously considered, with 
the rexult that the prayer of the Society will be granted. 

Wx take the following from the Times —The vote pro¬ 
posed this session for Aid to the Science Commission Is 
bat 597f It is folly expected that the labours of the Com 
mission will be completed by the end of December , but 
there is much work yet m hand Five reports have been pub¬ 
lished, and five more are in preparation, on—1, Science Teach 
ing in Public and Endowed Schools, 2, the University of Lon 
doil} 3, the Scotch Universities , 4, the Irish Universities , 5, 
the Advancement of Science Reports on science teaching in 
public and first-grade schools in En g l a nd and on the aid given 
by the State to science in France have been prepared by the 
secretary It is proposed that three of the Commissioners 
should visit the various colleges in Germany to make inquiry 
with regard to scientific instruction and the advancement of 
srl»»w in that country 

From the Annual Report of the Geologists’ Association we 
leam that that Society is in a prosperous condition 1 he increase 
to Its numbers during last year wai thirty one, and the total 
nfimber of members of all classes was, on Jan 1st, 339 
TH« sowftol the Pans Observatory, which took place on the 1st 
V April, war a very brilliant one The saloons were crowded 
with provincial savants and their families. The great glass of the 
new reflector had been arranged on its edge iin the Meridian 
Hall, so that visitor* might admire the perfection of its polish 
The company retired at a late hour, and on the following 
Warning, we regret to say, M. Leon Levemer, the eldest son of 
he Illustrious astronomer, was found dead m his bed lie was 
thirty-seven yews of age, a pupil of the Polytechnic bchool, and 
the consulting chemist of the Western Railway 
TltX competition for prises In connection with the University 
of Aberdeen, to which we alluded in our number for March 25 
(p. 413), is, we are informed, confined to those who were 
matriculated students of the University during Session 1S74 75 
Thx African explorer. Dr Mauch, who fell from a window at 
Blaubeuren on the 37th ult., died on the 4th insL 
Wx have received from Dr H Hildebrand Hddebrandsson, 
of Upsal, a valuable paper just published on the upper currents 
of the atmosphere. Systematic observations of the movements 
of the cirrus cloud were set on foot at most of the Meteorological 
Stations in Sweden in December 1873. This paper, which is on 
able discussion of these observations, is an important contribu 
bon to the vital queation of the mrcul&tion of the atmosphere , 
we «h«H give a detailed notice of it m an early number 
Aw International conference for telegraphy wdl be held at St. 
Petersburg^ on the lit of June Twenty four nations and twenty 
submarine companies are said to have agreed to send delegates 
to deliberate on a new telegraphic convention. 

By the will of the late Mr James Young, of Bournemouth, the 
testator leaves, amongst other legacies, the sum of 100/ to John 
Stenbouse, M.D , F R.S, to show his appreciation of his ser¬ 
vices to "w"ldivl by the great discovery of charcoal as an air- 
filterar. 

Paxt 3 of Pitermann's Mttthttlungtn contains the beginning 
of a report on Livingstone's travels in Central Africa, from 1866 
to 1873, with extract* from his journals, and a large map drawn 
by Petenaann after the English edition of Livingstone’s journals. 
Sven the most recent discoveries are entered on the map, for 
instance, the outlet of the Tanganyika Like, discovered by 
Cameron, by which this lake is In direct communication with 
Ike source-district of the Congo, which Livingston* visited, 


without being able, however, to discern all its relations and con¬ 
nections It is very doubtful whether in England a map can 
already be found, which is m the least to be compared to that of 
Petermann 

Thx convtrsattone of the Royal Society, which we announced 
in a recent number, took place last evening, we hope to be 
able to give details next week. 

Supplement No 40 of Pet/rmann s MtUhtUungcn consists 
of a detailed description of the Alpine region lying bet ween the 
valleys of the Rhine and the Inn, the author being A Walten 
bergen. It is accompanied by one large general and two smaller 
special maps 

Thx meeting of the delegates of the French learned societies 
was inaugurated on the 31st March, and was held on the 1st and 
and of April, at the Sorbonne The concluding shnee was 
occupied with the distribution of rewards, under the presidency 
of M Wallon, the new Minister M Wolkm gave a summary 
account of all the works which are corned on with the help of 
Government He alluded to a recent law passed by the Na 
tional Assembly, and which now regulates grants to travelling 
expeditions. A special commission has been established to 
appoint explorers and determine the amount of money required 
in each cose m order to fulfil the ends of the journey hach 
person sent out has to wntc an account of the work done, and 
the commission must report on the value of results thus ob 
talned 

A NKW notation for thermometers has been invented by the 
present director of the Copenhagen Meteorological Board, and 
consists merely In taking the complement to ioo° of each nega 
tive degree Although it has been intended for the Celsius 
thermometer, it con be extended to Fahrenheit with mncli 
advantage in the rare cases in which negative degrees are used 
on that scale Suppose the following series of temperatures 
has been obtained +7-3 + 1- 5 + 4- 3- 2+5, fortho 
minimum of successive days in March, according to the new 
style it should run 10 * 7 +97 +1+95+4 + 97 + 98+5. 
The sum is 404 minus 400 = 4. Mean is equal to $ — { If 
possible, it is more difficult with Fahrenheit than with Celsius 
to commit any error, and means are taken with each scale with 
an equal facility 

From the Tenth Quarterly Report ot the SubWealden 
Lxploratlon, we learn that the total depth of the new boring 
commenced February 11 is 373 feet From the surface to Ilu. 
gypsum, say about 127 feet, the beds consist of alternating shales, 
limestones, and calcareous clays, all effervescing w ith acid, more 
or less fissured, varying in compactness and hardness from that 
of Furbeck kerbstone to that of Windsor soap. A considerable 
thickness, over 30 feet, of pale grey sand and sandstone imme¬ 
diately succeeds the gypsum, followed by calcareous shales, to 
the Kimmendge day at about 390 feet This sand u supposed 
by the authotities to be the representative of the 1 ortlond series. 
It contains casts of annelides and the claws of one or two small 
species of crab. The report contains an account of the bonng 
at Sperenberg, about twenty three miles south of Berlin, which 
was prosecuted to a depth of 4,172 feet 

Thx additions to the Zoological Society s Gardens during the 
past week indude a Red bellied Wallaby (Halnuxturus hthr- 
dun) from Tasmania, a Vulpine Pholanger (Phalang >ta vul 
pants) from Australia, presented by Mr Bolton Glanvill Corney, 
a Lesser Sulphur-crested Cockatoo (Caeatna sulphurta) from 
Moluccais, presented by Mr William Holbom , a Crowned 
Partridge (Rollulus cnstaSus) from Moluccas, presented by Mr 
Barclay Field, an Indian Python (Python motums) from India, 
presented by Mr A J S Terns, a Nanas Monkey (Ctrtopi 
thaw pyrrhenotus) from Nubia, deposited, a Wheatear (Stun, 
col* manthi) European, purchased. 
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SOCIETIES AND ACADEMIES 

Lohdon 

Royal Society, March 18.—" On the Abiorption-Specti* 
of Metal* volatilised by the Oxyhydrogen Flame, by J Norman 
J-ockyer, F R.S., and W Chandler Roberta, Chemist of the 
Mint 

The author* state that the researches which have recently been 
published on the absorption spectra of variou* metals, tint by 
Kotcoe and Schuster, and subsequently by one of themselves,* 
establish beyond all question the Met* that— 

1 In addition to the well known lme-speetra, channelled 
space spectra are produced by the vapours of certain metals ; 
and, 

a Such spectra are produced by vapours which use com 
petent to give, at other times, not only line spectra* but con 
tinuous spectra in the blue, or blue and red. 

As the temperature employed for the volatisation of the metals 
in these experiments did not exceed bright redness, the range of 
metals examined was necessarily limited It was therefore con 
sidered desirable to extend these observations to the less fusible 
metals os well at to ascertain whether the spectra of thosa which 
volatilised at the lower temperature would be modified by the 
at plication of a greater degree of heat For this purpose they 
employed an oxyhydrogen blowpipe and the lime still used by 
Staa for the distillation of silver, his arrangement being modified 
in order that the metallic vapour might be conducted into a lltae 
tube or tunnel heated 10 whiteness, so placed that a beam from 
an clcctnc lamp could readily traverse it. 

The apparatus employed consists of a block of lime traversed 
by a tube 16 centime, long and 30 million. diameter A 
receptacle, open at the upper surface of the lime block, ia order 
to admit of the introduction ol (he oxyhydrogen blow pipe, coin 
municatcs with the centre of the tube. The ends of the tube or 
tunnel in the lime were closed by glass plates held on by a 
suitable dip Small lateral orifices were cut m the lime for the 
insertion of tobaooo-pipe stems, through which a stream of 
hydrogen could be passed into the tube snd receptacle. 

An electric lamp wap placed opposite one end of the tube and 
a spectroscope opposite the other This last instrument was by 
Detaga, of lleiadberg, and its single prism, the angle of which 
was 60 , was capable of distinctly separating the D lines, *t the 
same time that it enabled us to see the whole spectrum In a 
smelt field of view, an essential point m such inquiries. 

Some preliminary experiments indicated the advisability of 
increasing the length of the column of vapour 1 o effect this, a 
tube 30 centime, long was made in a fresh block of lime, the 
caVity being arranged ss before , in each end a short accurately 
fitting iron tube, luted with a mixture of graphite and fire-day, 
was insetted 5 and the total length of the column thus became 
60 

The lime-block with its fittings was then placed In a charcoal 
flunace, by means of Which the whole could be raised to thigh 
temperature. As soon as the blosk was heated to blight ted 
mm, the metal, the vapO*r of whish was to be axsmtned, w*S 
introduced into the receptacle, and the flame of the oxyhydrogen 
blowpipe was allowed to play on it* upper surface, care facing 
taken fo employ ah excess of hydrogen. In almost every case 
the metal experimented on Wes rapidly volatilised (the ekcec- 
tlans being fold end palladium) As the gkas plates rapidly 
became clouded by the condensation of the metallic vapours* tt 
wee neosssary to adopt an arrangement by which they eoeld be 
easily replaced. The author* assured themselves that oxides went 
not present to disturb the accuracy of the results 

They Ascertained that the met of oxides, and of file metallic 
ram daa to condansatioe, was to produce s general absorption 
obviously different from the special effects aT absorption which 
they record. Silver may be grven as an example of the method. 
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blue It Was Specially observed that than w 
the red. 

Th* results of experiments on th* following metals sad metal¬ 
loids are then described 1—Copper, sodium, calcium, aluminium, 
zinc, cadmium, manganese, iron, cobalt, nickel, chromium, its, 
antimony, bismuth, lead, thallium, gold, pallid him, selenium, 
and iodine. 

The authors conclude (hat these experimental conducted 0 
the high temperature of the oxyhydrogen flame, go far to rap¬ 
port the conclusions which were drawn from the experiments it 
a lower temperature First, in passing from the liquid to the 
most perfect gaseous state, vapours aro composed of moM cu le* 
of different order* of complexity 1 and second, this complexity 
is diminished by the dissociating action of heat, each molecular 
simplification being marked by a distinctive spectrum. There 
is also an intimate connection between the facility with whith the 
final stage is reached, the group to which the element bfelobgi, 
and the plane which it ocoopica ia the solar atmospherth 
" On Traumatic Inflammation of Connective Tissue,” by Q 
Thin, M 13 Communicated by Prof Huxley, Set R S 
Linnean Society, April 1 —Dr G J Allman, F R.S., 
president, m the chair —The President, on taking th* chair, Mid 1 
“ 1 cannot allow the business of the evening to commence with¬ 
out one Word expressive of the deep sorrow which we all feel in 
the death of erne of our most distinguished Fellows and ablest 
officers. In our late treasurer we had a nun of refined and cul¬ 
tivated mind, of honest and straightforward purpose, and of a 
simplicity and kindliness of character that endeared him to all who 
knew him Mr Hanbury has been taken away from us at a time of 
hie when we might still hate looked lorward to much and Valuable 
work, and it now only remains for us to accept in sorrow the 
loss which deprives the Society of a conscientious and efficient 
officer, and many of ns of a valued friend —The foUowing 
papers were read *—Notes ofi Octpfut vulgaris, Lam, by Mr 
W S Mitchell.—On the connection of vegetable organism* 
with small pox. by Dr E. Klein, Assistant Professor at tka 
Laboratory of the Brown Institution. A report of this paper 
will shortly appear in the Proceedings of the Royal Society 
Chemical Society, April 1 —Prof Abel, F R 8 , in tbs 
chair —Researches on the action of the copper sine couple on 
organic bodies (mi.) 1 on chloroform, bromofatm, and iodoform, 
by Dr J IJ Gladstone snd Mr A Tribe, was nod by the 
latter —Dr W A Tilden then read a paper on ths action of 
nitrosyl chloride on organic bodies (iL) on turpentine oil. Th* 
‘i a molecular compound 01 terpene and the 
the action of alcoholic potash, yields mtrmo- 
-Dr A W Hofmann made two conus uni- 
. 1 one, on the decomposition Of flu fttlml 
nates by ammonia and by sulphuretted hydrogen , the other, a 
striking lecture experiment showing the atomic relations of oxygon 
and chlorine. 

specimens of Bomtusa gracilis, Hort., were sent from TtemhaS 
Oirdens by Mx. Steven.—Mr Grots, P L.&, sent astrosM front 
tbs Proceeding*of the Agri-Horticultural Society of India, relative 
to the growth offungi in the interior of ant-hills. According to Dr, 
Cunningham the species was an Agartcus of the section LtpuXa. 
They oris* from a peculiar rabeUnte foaltd fat the aat-hUls, and 
which probably const, t. of Tec (table dfbris nimnaHil b* 
mycelium. According to Belt, BjSmUsrsubstance jTfotmd U tha 
nuts Of the leaf cutting ants of Nicaragua, and is suppqeed by 
him to serve as food, the ante cutting and storing the lehvM tot 
th* take of the fangi which are subeequsmly developed to the 
d&ri*.—Prof. Thiselteo Dyer exhlbUed^nnderthe microsoope, 
examples of £h« aiwepwtA of yeast They wet* obtained 
cultivating yeast on moivt daks of plaster of Paris to a damp 
atmosphere. After febqot ten dsys tk* esili *f tks yeast, wklsfc 
had been starved by this treatment, developed from two to (star 
spores in them intenor These, when placed under appropriate 
ceraUtiora, Were fend tote *a|ttU* of g«mri«tfeftawfa» of 
---- T- - D*Soyatskad o' 


U e Sra^S*to*i , 8ro^ fo yeast-C^mof tfcTkS 

Society's report on the observations« phenoloOicat_„ 

war* placed oft tb* table.—Dr Master* called attattittt to tfck 
basattoti spedatos of tk* fruit of Gm* * s1m tm , 
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General Meeting.—W A. Lindsay, secretary, in the chair — 
Tim Ren M J Berkeley celled attention to the various objects 
of interest exhibited. 

Antbrepdogioal Institute, March 23 —Coi A Lane Fox, 
president, in the chair —The President communicated a note on 
the cheat meaforament of recruit* for the army, pointing not how 
the departure hen a uniform method of mearning gave rite to 
aimscessary pmhhe expenditure, and often to the laea of good 
and sound man to the service The method employed by Cdl 
Fox hhnaelf at bis depot waa explained, and a table ot statistics 
wax exhibited in Ulailratloa of bis remark a.—The Rev Danbar 
I> Heath, M A, read a paper entitled “ Molecule* and Paten 
tW life." The object of the author waa to adduce argument* 
to ahow that there ta a phytical foundation for the measurement 
Of vitality The laboura of Dr Lionel Beale enabled u* to put 
the amount of protoplasm, or living matter in the adult human 
body, at about I jibe. in weight Every vital action of every 
tort or kind kill* a portion of that matter, and the mechanism 
by which it* death u compensated, by the vitaluatiun of freih 
pabulum, waa anatomically and physiologically described 
Hence it followed that every unit of physical action correspond* 
ta the death of a unit of protoplasm, and a unit of vital action 
i* it the same lime exhibited 1 he death of protoplasm at the 
oatsid* Of a cell was described as diminishing the velocity and 
therefore the pressure of the outside dissociated atom*, the con 
sequence of which was the deposit oi the proximate pnhciples 
Itch as fi brine, fee.* and a rush of fresh pabulum inwards into 
the dell —Mr G B*'Klnahan, F G S , contributed a paper on 
a prehistoric road at Duncan (Flow, llalbyalbaugh, Go Antrim 

Entomological Society, March Ij —Sir Sidney Smith 
Saunders, president, in the chair —Mr Sealy exhibited spec! 
metis of an Ornithoptera bred from larva, taken in Malabar In 
great numbers oft Aristolochta iadica —Fro* Westwood exhi 
fitted drawings of several undeicribed Coleoplera of remsrkal Ic 
forms, of which he intended to communicate the descriptions. 
Amongst them was an Insect from tbe collection of M Mnbzech 
Which bore a strong resemblance to a Rhysodts, and which he 
had named Rkuodtna Mnutechti, but was really a lleteromerous 
insect —Mr M Lachlan rein irked that on close examination 
the species cf Jupuma exhibited at the last meeting by Mr F II 
Ward did not correspond with the description of 7 domestica of 
the United btates, nor with the descriptions of any species with 
which he was acquainted —Mr Butler communica ed some 
critical remarks oft the recently published work on the SpAtngul* 
by Dr. BoUduval-v-The Rev K P Munay read some remarks 
cm the species ot tlrutf, forming the Hecabe group, which 
tended td show that the Insects whtch bid hitherto been cottsi 
dered distinct specie* under the names of A' siope, Mt'n Rrtitda 
Doubt and Hew, and bmri, Horsf, were mostly, If not all. 
referable to but one specie*, T Htaibr, Linn Prof Westwood 
suggested that the case might be analogous to certain species of 
Mens, where certain forms. e,g P rtapaet, Esp , and P AttM 
Not, steph., HOW universally recognised as varieties of P nap*. 
Linn., had long bean considered as specifically distinct. Prof 
Westwood also suggested that attention should be paid to the 
times of appearance of the various forma, and the period noted 
during which they remained in the pupa stage Hr, Butler 
remark art that tbs latter circumstance had an important bearing 
hi the ease of Papilic Ajax, Linn —Mr J S Bely communicated 
descriptions of new genera and species of Phytophagous Coleo- 
ptera.—Mr C O Waterhouse communicated a paper on the 
Lamellicorn Colcoptera of Japan.—Mr F Smith read descrip¬ 
tions of new species of Indian Aculeate Hymenoptera collected 
by Mr G R James Rothney, and also descriptions of new 
species of bee* of the genu* Norma, LaUiell*. 

Institution of Chril Engineers, Much 23 —Mr That E. 
Harrison, president, in the choir—The papers read were on 
«U Hull Docks, by Sir William Wright, Asset Intt. CK. , and 
on the construction of the Albert Dock at Kingston upon-Hull, 
by Mr John Clarke Hawkshaw, M A , M, Inst C £. 

Victoria (Philosophical) Institute, April J —Mr G 
Brooke, £ R.S , in the chair—A paper 0(1 the relation of the 
Scripture account of the Deluge to Physical Science, by Prof 
CluJHs, F R 9 ., was read, 

Mamcmutu 

Literary and Philosophical Society, March 23 —Mr 
Edward Sofcunok, F.R.S, president, in the chair —On die- 
OSVtrles in a cave at Thayingeo, near -Sch affhau s en, by Arthur 
tfto. Water*, F.G S. 


Rioa 

Society of Naturalism, Sept. 2,1874.—A number of Sped- 
mens, mainly of ornithological interest, were preaented to the 
Society by Dr C Berg, of Buenos Ayres, and others —Prof 
Schweder theft spoke at length on self ignition of hay he attri 
botes tbe first cause or the rite of temperature in bundles of lure 
to the chemical decomposition of the nay itself 

Sept 14 .—M Behrmann spoke on the constitution of red and 

yellow prustiate of potash and gave the graphic representation 
of both, showing the four free atomicity bonds in Cfy (Fe* Cy.l. 
and the six in Cfdy (Fe"’ i Cy l3 ) 7 7lh 

Oct. 14. —Prof Kiesentzky presented a number of rare spe 
cles of plants for the herbarium of the Socieyt The paper read 
was “On Microscopic Investigation of Rocks, by Prof Petr- 
hold — Dr Nauck then exhibited some specimens of Shgoptrut 
pistlforttis bred by him —The publication of the Society con 
tains a detailed list by J II Kawall, of all the Work done by 
the new Russian societies of naturalism and comprises the 
societies of CharkoW, St Petersburg, Moscow, Kosan, and 
Odessa. 

Stockholm 

Kongl Vetenskaps Akademlene F irhandllngUr, Sept 9 
and Oct 14, 1874 —The following papers were read —On 
some peculiarities in the isothermal curves and the relations 
amongst different kinds of specific heats In the mechanical heat 
theory, by Prof C. R Dahlander —On the influence of birds 
| upon the composition of foasllilerous strata, by Dr G Lisen.— 
On two deductions from Cauchy a theorem of mathematical 
roils by G Mittag Leffier On the magnetic measurement of 
iron c re deposits, 1 y Prof R Thalen —Calculation of the rela 
live disturbances of planet (112) 1 phigenm, by Dr J O 
Backlund 

C OTTINGEN 

Royal Society of Sciences Dec 1874.—The following 
papers were read 1—On tbe influence of the poiut.on of sun and 
ruiKjn upon vulcanic eruptions, by S von Walicithaustn —On 
the Sanskrit verbal root id add its derivatives in Greek and 
Latin by 7 b lien fey —On the laws ot voltaic induction, by 
Ed kiceke -On th* molecular motion of two particles, with 
reference to W eber a law of electric force, by the tame —On the 
morphology and physiology oi the facet eye of Ait culata, by 
Dr Grenadier of Rostock , an elaborate treatise on the subject, 
with a view to prove that the morphology of the compound (j as 
Is perfectly compatible with Darwin 1 theory 
Pams 

Academy of Science*, March 22.—M M Fremy in the 
climr —The following papers were read •- Study of the process 
in the human mind in the research of the unknown, by aid 
of observation and experience, &C., by M Chevrcul This is 
the authoi a second paper on the subject, and treat* of th* laws 
of vision and of the simultaneous contrast of colours. -On the 
stability of the gaits of the fa'ty acids in the pretence of water, 
and on the reciprocal displacement of these acnls, by M Berthe 
lot Mainly the alkaline salts are considered in thoir behaviour 
with excess of water, base or acid, and the sods treated of, with 
regard to substitution of each other, are formic, acetic, butync, 

and valeric acids_On the association of native platinum with 

rocks of a chrysolite base In the Ural, original relation of thia 
metal to chromite, by M Daubr^e —On tbe variation* or peri¬ 
odical changes in the temperature (tenth note), period of the 
twelve-fold twentieth day, by M Ch bainte Clture Deville.— 
The Academy then proceeded to the nomination of a new corre¬ 
spondent to its Mechanical Section, in lieu of tbe late Mr Faar- 
boira. M. Boileau was duly elected in hi* stead.—Thu President 
then addressed a few word* to M Bouquet de la Grye, the chief 
of the expedition scut to Campbell Island to observe the Transit 
of Venus, and thanked him and the other member* of the expe 
ditloo, In the name of the Academy, warmly for their untiring 
efforts to obtain satisfactory results. After a short acknowiedg 
ment M. Bouquet de la Grye read a paper o» th* scientific docu 
meat* recording the observations made at Campbell Island , the 
observation* of the Transit of Venus were not successful, but the 
observers have brought borne numerous results of other scientific 
observations, which In some degree atone for tbe disappointment 
with tbe rare phenomenon of tbe Transit —A note by M Maim 
helm on M Ribaucour’s paper read at the last meetmft on some 
properties of curve* traced on surfaces. -A note by M. Moutard, 
cm the Knesu differential equaticsu of th* eeoostd order.—On 
the quantity cf oxygen winch the blood can absorb at thedsft- 
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of LamUana ptrsftcua, a specie* of Gasteropoda, __ 
Giant—On the influence of the nervous system upon the respira¬ 
tion of insects, with special reference to Dyhsctts margtHalu, by 
M E Fatvre.—On a new electro-medical galvanoscope, by M 
J Morin —A note by M L. Hugo, on the scientific basis of the 
decimal and metric system.—A memoir by M L. A. Raimbert, 
on the treatment of carbuncles by sub-cutaneous injections of anti 
virulent liquids.—A memoir by M. Barot, on an apparatus with 
continuous and graduated extension for the treatment of fractured 
leg*.—M Churchill then made some communication* relating to 
cholera, and MM Crussard and Molins some on Phylloxera.— 
Through M Josi da Sdva Mendes-Leal, the Portuguese Minister 
the Academy received an original letter from benor Manoel 
Godinho de Heredia, indicating the discovery of Australia 
by the Portuguese.— M Boussingault then read a transla 
lion which he had made of thl* letter, and M de Leasepa 
made some highly interesting observations on the same sub 
ject— A note by M Langley director of the Alleghany 
Observatory on the relative temperature in different solar 
regions. Thu is the first communication on the subject and 
it treats principally of the temperature of the black nuclei of 
sun-spots.—A note by M Maurice f-evy, on the thcoiy of con 
tinned straight beams.—On the equations of the fifth degree by 
M Brunch! —A memoir by M Max Mane on the classif ca 
tlon of cubical integrals of terminated volumes by algebraic sur 
faces geometrical definition of surfaces which are capable 1 
algebraic cubature.—A note by M 1 M Gaugain on the theory 
of the processes of magnetisation —On the molecular eqml bnum 
of solutions of chrome alum, by M 1 -ecoq de Boisbaudmn —On 
the boiling point determinations of the chlorinated derivatives of 
toluene, by M G Hinnchs.—M lies Cloiseaux then presented 
to the Academy an instrument constructed upon the indications 
of M Jannctlaz, for the determination of the axes of ellipses in 
crystals. 

March 29 —M Fr<-my in the chair —The following papers 
were read —On the observations of temperature made at the 
Jardin des Plantes during the meteorological year 1874, 
with the elecnical thermometers, under naked and grass, 
covered soil*, by MM Uecqnerel and Kdm. Becquerel — 
Researches on sugar beet root by MM E. Prefmy and P P 
Dclufrain.—A note by M Des Cloiseaux, on the pyroxentc 
element in the rocks associated with platinum, In the Ural —A 
memoir by M Boussingault, on the comparative analysis of 
glutinous biscu ts and some other fcculci t aliments MM 
Thenaid Bouiliand and Chevreul then made some remarks on 
thi s Ijeci —He Academy then ruminated M J ly as cone 
s x l tent to its section for 7o< logy and Anatomy 111 lieu of M P 
G rvais who waselectcd a mtmberof the Academy and a num 
lier o cnmmissona were n minat d to supc intend the compe 
1111s t he Acton pr res 1 f the Academy —On the d ssolu 
tu n of hydrt ge l y metals and the decom(*osition of water by 
ir n ly M LI roost at d T Hautefeuille researches treating 
pr nc pally ol iron nickel, cobalt and manganese —On the 
chemical equilibrium among gases iodine and hydrogen, by 
M G Lcmoine. —A note by M Fordo*, on a quick way of 
assaying soldering* containing lead —On the mil ence of the 
roots 01 livn g plants on putrefaction by M Jeanne! —On the 
natural wells ol the eoaise limestone by M -Stan Meunier —A 
note ly MM T eve and Duiaasicr on the relation existing 
between the nature of steel and Its coercitlve force - A note by 
M Decharme on a new means of producing sonorous vibrations 
and phenomena of interference on mercury —M F Gamgou 
then mode a communication of his new researches on the mineral 
waters of the Pyrenees —A memoir by M Peauceliter on the 
application ol articulate systems ( h liaison complete”} to the 
arts and the sciences of observation —M J I Cazrnave then 
read an abridged history of the probet and nxetro-vesicular 
sounding instruments used up to the present day —M de Molon, 
d propot of a recent communication of M Merrier, reminds the 
Academy of hu observations which prove the necessity of crash 
mg the nodules of phosphate of lime to render their use efficacious 
in agriculture. -A note by M J Tardrts, on the reflexion of 
light—A note by M Mail laid, on the treatment of cholera.— 
MM B. Dugas, A. Mornard, Bsrthel4my, A. Bouteille, and 
Dupoox, then made some communications on Phylloxera.—The 
Minister for Foreign Affairs transmitted to the Academy a letter 
from the French Consol at the Cape ol Good Hope, announcing 
the arrival at Table Bey of the members of the Commission sent 
by the Government of the United States to Kerguelen Island to 
observe the Tran it of Vtnvs. The observations were generally 


successful, as well as those of the English petty of obs er vers at 
the same Island —MM. Shrek Croed-Spineul, G and A. Tlsssn- 
dier and Jobert, then announced the success of their balloon 
ascent made on March 33 and 24, under the auspices of the 
French Aeronautical Society They remained twenty two hours 
and forty minutes in the atmosphere, and they hope shortly to 
communicate to the Academy the scientific results of their obser¬ 
vation! and experiments —M Dumas then produced before the 
Academy the copy of a document existing in the archives of the 
city of Pans, and discovered there by M. Read, relating to 
Salomon de Cans, with a view to complete the information 
regarding this sage who died in Pans in 1626.—A not* by 
M G hornet, on some consequences of a general theorem 
relating to an Implex and a system of surface*.—A note by 
M Hugo Gylden on a method to calculate the absolute 
perturbations of comets.—On the residues of the seventh power, 
by M P Pepin.—A note by M Briotchi on his paper 
read at the last meeting on equations of the fifth degree.— 
On the relative temperature in the different regions of 
the aun by M Langley This is the second paper on this 
interesting subject (the first was read at the last meeting), and 
treats of the equatorial and polar region*.—A note by M 
Laguerre, on a theorem of geometry M Otsian Bonnet then 
made some remarks on the subject —On the error in Poncelet’s 
formula relating to the evaluation of areas, by M Chevillieb—On 
the douhle mtenor reflection in doubly refractive uniaxial crystals, 
by M Abna.—Chemical researches on the uric group, by M E. 
Grimanx —On the Amphipoda of the Gulf of Marseilles, by M 
J D Cotta.—On the sal ne deposits in the lavas of the last 
eruptions of Santorm, by M F Fouqut- M Ch. Sainte Claire 
Devillc then made some remarks on this paper The same 
gentleman presented to the Academy the meteorological observa 
tions made at Barigcs at the Plantade Station, and on the 
summit of the I ic du Midi M H Resal presented a new 
publication of the Society of Civil Fngineers of Great Britain, 
and made some remarks upon it —M Chasles remarked on a 
note of M Genocchi <1 ptopos of a recent communication of M 
Roberta on the expression of the arcs of Descartes oval* in the 
funct on of three elliptical arcs. 
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ROYAL AGRICULTURAL SOCIETY'S 
JOURNAL 

Journal of the Royal Agricultural Society of England 
Nos. 30 and 21 Second Senes. 

I 

T HE Royal Agricultural Society of England, the 
greatest Agncultural Society in the world, has on 
its roll 5,846 members It was founded upwards of 
thirty years ago, by men to whom the igncultural classes 
are largely indebted It has issued ever since a half 
yearly volume of Transactions, in which most valuable 
papers have appeared from time to tune 
We propose to review the two last numbers, 20 and 
31 the present notice is confined, to No 20 It 
contains sixteen papers, which treat of varied and 
interesting subjects. It begins with a long paper, by 
Prof Wnghtson, of Cirencester, ' On the Agriculture 
of the Austro-Hungarian Empire, which affords evi 
dence that Mr Wnghtson laboured diligently dunng 
a tour in that country, to collect facts. The most un 
portant conclusion deduced from his inquiries is that 
“ there is little for the Englishman to learn from Hunga 
rian farming ” If consolidation of farms be ever earned 
to an extreme limit, “ a valuable lesson may, however, be 
taken from that country, where it is no uncommon thing 
to sec hundreds of thousands of acres under a central 
management Hut it is not likely that farming will ever 
be practised in England on that gigantic scale 
The most readable paper in the Journal is a biogra 
phical sketch of the late Sir Harry S M Thompson, 
Bart, of Kirby Hall, Yorkshire, whose lamented death, 
last year, left a blank in the ranks of the Society not 
easily filled This notice has been contributed by Earl 
Cathcart and it affords ample evidence that his lordship 
is a man ot ability, a good wnter, and a man of fine feel 
mgs and disposition. The late Sir Harry Thompson, 
Bart, better known as Mr Thompson, was one of the 
most active members of the Society Speaking from 
a slender personal acquaintance, we would say that he 
was a man of great industry and of remarkable capacity 
for business He sought to probe every subject to the 
bottom He had one quality, which is one of the best a 
pubbe man could possess—he was true to his convic¬ 
tions. It is generally considered that in filling up im 
portant offices in the Society he committed grave 
mistakes , but believing himself to be right, he urged his 
views with his usual ability, and with that strong will 
which enabled him to conquer many difficulties, and won. 
We commend to the careful perusal of the landed gentry 
who aspire to take a leading part in agncultural progress, 
Lord Cathcart’* biographical notice, in which they will 
find the outlines of a splendid career, told with singular 
truthfulness and felicity 

The contributors to this Journal may be divided into 
two classes—amateur and professional. Lord Cathcart 
belong* to the former das*, and so doe* Mr J Dent 
Dent, of Ribston Hall, Wetherby, who contributes an 
admirable paper under the modest title of “ Agncultural 
Jottings from the General Report of the last Census of 
You xi.—No. *85 


England and Wales ” It is rather behind time, but is 
throughout a candid and thoughtful paper “On the 
whole,” concludes Mr Dent, “the number of small 
holdings is more considerable than was imagined, the 
demands of the towns are not beyond the means of 
supply, and the condition of the agncultural labourer is 
fast rising to a more equal rank with that of the skilled 
artisan.” According to the returns consolidation would 
appear to have reached the climax in England The 
numbers who are desenbed in the returns for 1851,1861, 
and 1871 as fanners and graziers arc as follows — 

1851 249431 

1861 249.73S 

1871 249,907 

Independently of these, there is a vast number of 
holders of small pieces of land The census returns do 
not furnish the exact figures, but by another official 
inquiry, returns of li\c stock were obtained from 469,444 
occupiers of land in England and Wales in 1871, a 
number which was increased to 481,412 in 1873. It may 
be assumed that the number of farmers and graziers 
accounted for in the census of 1871 devote their whole time 
to these pursuits, and that agricultural labourers, trades¬ 
men, artisans, and others, who occupy small holdings,make 
up the remainder of those who furnished returns of live 
stock But until the fact was revealed by these statistics, the 
public was not prepared for the announcement made by the 
enumerators that in “ England there are about 350,000 
separate holdings, not one of which exceeds five acres in 
extent, and that this number is exclusive of the gardens 
attached to all classes of dwelling houses, including those 
of labouring men ” 

It is strange that in the face of these facts the leading 
organ of public opinion has recently laboured to show 
that small farmers are rapidly dying out. 

Professional writers appear in great force in this 
number of the Journal. Dr Voelcker, F R.S, consulting 
chemist to the Society, contnbutes two papers, Mr 
Carruthers, F R S , consulting botanist, contributes an 
original paper and a translation , Mr Jenkins, F G S , 
secretary to the Society, contributes a paper on the culti 
vation of potatoes, with special reference to the potato 
djsease, winch was pretty certain to be eagerly perused 
by all the members of the Society, Prof Simonds, 
Principal of the Royal Veterinary College, contnbutes a 
report on the health of farm animals , and Prof Brown, 
V S , principal inspector of the Veterinary Department, 
gives us a paper “ On inoculation with the virus of con 
tagious pleuro pneumonia of the ox.” 

It is no light duty to review these papers With us it is 
not a voluntary task , and this must be our apology for 
any criticism which may appear severe. Prof Brown 
treats of a subject which has attracted a good deal of 
attention. Prof Simonds, some years ago, condemned the 
practice of inoculation as a means of preventing pleuro 
pneumonia Prof Gamgee has since often repeated his 
entire belief in it Prof Brown, with that caution which 
has characterised him, has been regarding it as an open 
question He has written much on contagious diseases, 
but he has rarely been able to arrive at any settled views 
Hu present contribution is no exception. In one page 
we are told “science offers no evidence in favour of 
inoculation as a preventive of pleuro-pneumonia.” Then, 
an 
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may we not ask, why does a scientific man occupy time 
and attention in experimenting on it? The experiments 
recorded in this Journal were made with “the exudate 
from the lungs of animals which had been slaughtered on 
account of pleuro-pneumonia." It was assumed that the 
virus of the disease was present in this exudate We 
should like to know on what evidence this assumption is 
based We believe that the virus of the disease is given 
out in the breath, and is not found m any of the secre¬ 
tions , and that none remains, or can be generated in the 
system, after death We have deduced this conclusion 
from our own experiments and, according to our inter 
pretation, the experiments upon which Prof Browns 
paper is based support the same view Every competent 
authority now believes that the virus of contagious pleuro¬ 
pneumonia is communicated by a living diseased to a 
living healthy animal If the virus could be commum 
cated in any other way into the respiratory passages, there 
is every reason for thinking that the disease would be 
produced If the virus got even into the blood, there is no 
known reason for thinking that it would not reach the lungs 
and produce the disease When the Professor states that 
he failed to produce the disease with the exudate from 
diseased lungs, there is some ground for doubting that 
the exudate contained the virus, and that the title of his 
paper— Observations on inoculation with the virus of 
contagious plcuro pneumonia "—is questionable, to say 
the least of it. 

We have next to notice Dr Voelcker s paper entitled 

i leld }' xperimcnts on Pasture Land ” We begin by 
remarking that it is more like the production of a tyro than 
of a man of well earned reputation Some eight or nine 
years ago Dr Voelcker suggested to hi*, former pupils and 
others a senes of expenments for testing the efficacy of 
different manures In the paper to which wo invite atten 
tion, the result of one series of these experiments is given 
Dr Voelcker did not superintend any of these expenments 
They were made in different parts of the country, by men 
who we presume, possess more than average fitness for 
descnbmg their own expenments It is most desirable 
that expenments of this kind should be earned out on 
different soils and in different circumstances , and, so far, 
the scheme set on foot by Dr Voelcker deserves our 
highest praise It is to the execution of the scheme, and 
to his own report m particular, that we object The 
experiments were made at four different places We are 
not furnished with the analysis of the soil at any of these 
places Among the manures experimented with were 
mineral superphosphates, Peruvian guano, crude potash 
salts, bone dust &.c It is notorious that superphosphate 
vanes greatly in composition It is equally well known 
that of late years Peruvian guano has varied greatly in 
quality No man knows this better thin Dr Voelcker, 
and yet in the report under review lie does not give 
the analysis of a single manure used m these expen 
ments. Under these circumstances we submit that false 
conclusions are liable to be deduced from the results. 
This sort of work is not science, and we call upon the 
governing body of the Royal Agncultural Society of 
England to put an end to it When we examine with 
care the tables and the conclusions sought to be drawn 
from them by Dr Voelcker, we see additional grounds 
for offering this suggestion Every fanner of experience 


knows that the quality of the soil varies exceedingly, not 
only on the same farm, but in different parts of the same 
field I* xpenmental ground should, therefore, be treated 
with the greatest care In most cases it will be necessary 
to prepare it m a vanety of ways The writer has a piece 
of ground under experiment which he manipulated with 
the utmost care. It was dug to a uniform depth, ine¬ 
qualities of surface and of soil removed b) levelling and 
mi\in e and repeated crops of gram raised without any 
manure before any experiment was made No such care 
appears to have been considered necessary in under 
taking the expenments on which Dr Voelcker reports. 
The tables bear out our view fully as we shall briefly 
show In each place ten plots were laid out for experl 
ment, and two of the ten (Nos 5 and 10) were left 
unmanured In page 431 we are favoured with the 
result of one set of these expemne n ,and we take from 
it the following figures — 

Hot Man re V M of gr*a» acre 

5 No manure 421 

8 Crude potash salts 3 3 6 

10 No manure 3 3 26 

Dr Voelcker concludes from these figures that crude 
potash salts diminished the produce Now, in looking 
at the figures we find a greater difference between the two 
unmanured plots than between the one to which potash 
was applied and either of the others Assuming that this 
difference arose from difference of soil, what guarantee 
have we that the crude potash salts were not applied to 
a soil inferior to cither of the two unmanured plots ? 

We take another illustration of our argument from the 
table, page 43J — 

Plot Manure. We^ht of crusher no*. 

3 Fine bone-dust 4 13 O 

4 Mineral superphosphates and 

crude p< lash salts 3 19 4 

5 No manure 2 17 s 

6 Common salt 3 18 2 

8 Crude potash salts 5 4 o 

10 No manure 404 

Here we have the difference between the two un 
manured plots greater than the difference between one 
of them (No 10) and anj of the manures named 
The wught of grass from common salt was more than 
that from one of the unmanured plots, and less than that 
from the other On which are we to rely m coming to a 
conclusion as to the action of common salt on the land 
of the experimenter? And, again, are we to conclude 
that while bone dust increased the produce above either of 
the unmanured plots, and while crude potash salts in 
creased it still higher, a mixture composed of superphos¬ 
phate and crude potash salts produced less than an 
unmanured plot ? 


COOK&’S * FUNGI • 

Fungi their Future, Influence, and Uses By M C 
Cooke, MA., LLD Edited by the Rev M J. 
Berkeley, M A, FLS —The International Scientific 
Scries, vol xiv (London Henry S King and Ca, 
1875) 

T HE names both of Dr Cooke and Mr Berkeley 
appear on the title-page of this work, but in the 
editor’s preface it is stated that the whole of the manu-t 
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script was prepared by Dr Cooke There is very much 
that is interesting in this volume, but upon the whole the 
book is a disappointing one The editor states that the 
work is intended for students, but we fear that the junior 
student will be repelled rather than attracted by the hosts 
Of scientific names of genera and species which crowd 
many of the pages with italics Then we cannot but 
condemn the mode of arrangement of the contents 

The mode of division of the work renders it quite im 
possible for the reader to obtain any connected account 
of the life-history of one single species This we consider 
a very grave defect indeed To trace the life lustoty of 
one form we may have to refer to the chapters on the 
“ Structure,” “ Germination and Growth,” “ Sexual Repro 
duction,’ and “Polymorphism” before we can obtain 
what wc want This ought not to be, and we venture to 
tbink Dr Cooke would have rendered his book much 
more useful if he had given connected life histories pf the 
most interesting and best known forms 

Some of the omissions have rather surprised us For 
example, we do not find any account of the yeast plant, a 
form which most students of biology will do well to study 
carefully The rather meagre index does not contain the 
words “Yeast, “Torula,” ‘ Hornnscium,” or “ Saccbaro- 
myes,” although the word “ yeast 1 occurs in the first 
chapter Then there is no account of the life history of 
the ergot of rye Its life history is perfectly well known, 
and most students, whether medical or not, ought to have 
some knowledge of it 

The book is evidently the work of a systematic rather 
than a morphological botanist, and this may account for 
some of the errors that have been made For example, 
the process of conjugation and formation of zygospores 
m the Mucor is quite correctly described, but in what 
way can Dr Cooke apply the tetm conjugation to the 
fertilisation of the oogonium by the antheridium in Aihlya 
and Peronospora as figured on pages 169 and 171 ? The 
formation of the ascogonium of Enroll tun Aspetgtllns- 
glaucus is only slightly indicated on p 189, while the 
polbnodium is altogether omitted The classification is 
that given in Cookes “Handbook,” but, for the use of 
the student, we do not think it equal to that given in 
Grisebach and Reinke’s translation of Oersted s “ Sys 
tem der Pilze," &c 

The Lichen theory also receives a share of attention 
Schwendener and his followers are condemned for the 
“sensational romance of lichcnology,” as it has been 
called Truth, however, is often stranger than fiction, 
and if anyone would take the commonest lichen be cm find 
and give botanists a complete account of its life his 
tory, he would earn the gratitude not only of all algolo 
gists, fangologists, and lichcnologists, but of botanists 
generally 

The chapters on the “Uses,” “Notable Phenomena,’ 
“Influences and Effects, “Habitats," “Cultivation," 
"Geographical Distribution," and " Collection and Pre¬ 
servation," are very valuable , and if the other chapters 
had been run together into connected life histones, we 
think the work would have been an admirable one. As 
it is, it cannot fail to interest and instruct, and every page 
bears evidence of the extensive and accurate knowledge 
of the author The freedom from errors of the press in 
the names of the fungi shows the care with which the 


work has been revised and edited The illustrations an 
numerous and good, but there are a few old faces among 
them whose absence would not have greatly gneved us. 


MM H AND E MUNE EDWARDS S hEW 
WORK ON MAMMALS 

Rechenhe r pour servir <1 Chtstoire n tlurelle des Mammt 
Jites comptenanl des conudirih uts sur la ilasstjicalton 
de as anunaux par M II Milne Edwards des 
observations sur lhippopotami de Wit 11 el des/hides 
sur la lauite de h Chute ci dll Tibet Oriental par 
M Alphonse Milne Edwards. Two vols. 4to, text 
and plates (Pans G Masson, 1868-74.) 

L AST year we called our readers’ attention to the 
zoological researches lately made in the Tibeto- 
Chinese province of Moupin, by the French traveller, 
Armand David,* and to the particular importance of his 
discoveries in the class of Mammals. The work now 
before us gives a complete account of the many new 
forms the knowledge of which we owe to the energy of 
this excellent traveller and naturalist, besides other im 
portant contributions to the history of the same class of 
animals 

The work commences with an essay by the veteran 
zoologist, M H Milne Edwards, upon the general clas 
sification of Mammals The system here propounded, 
which has many good points, and embraces details already 
put forward by the author in previous writings is not one 
that wc think will meet with very general approval Its 
chief feature is the elevation of the marine or pisciform 
Mammals (containing the two orders of Sircnians and 
Cetaceans) to a second sub class equivalent in value to the 
normal Mammals on the one hand and to the Marsupials 
on the other, and the degradation of the Monotrcmes to 
a mere subdivision of the latter Prof Huxley’s views as 
to the relative position of these groups, not to speak of 
his general arrangement of the class, appear to us to be 
much more easily justifiable 
The main body of the work consists of three memoirs 
by M Alphonse Milne Edwards, a worthy son of his 
distinguished father, illustrated by a long series of well- 
executed plates, which constitute the second volume 
The first of these memoirs contains observations upon 
the hippopotamus of Liberia—a smaller form of the 
animal now so well known to us from the exhibition of 
living specimens in the Zoological Society’s Gardens, and 
in other collections. First described in America in 1844, 
the smaller hippopotamus remained entirely unknown in 
Europe until within the last few years when specimens 
were procured for the Jardin dfcs Plantes by the exertions 
of I’rince Napoleon when Minister of the Colonies The 
figure now given by M Milne Edwards is the first tint 
has been published of the entire animal, and the general 
skeleton is likewise now for the first time described, only 
the cranium having been known to the American natu¬ 
ralists 

M Alphonse Milne-Edward’s second essay is entitled 
“ Etudes pour servir h l’histoire de h Faune Mamaaalo- 
gique de la Chine, ’ and is based upon collections trans- 

• Nxtoxx, Tot X p 3* (May M '*74) 
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nutted from the North of Chine by M de Montigny, M 
Fontanier, and M l’Abbd Armand David, especially those 
of the last named traveller, who devoted several years to 
zoological researches m the country north of Pekm, and 
in the distant parts of Mongolia. The series of Mammals 
here treated of is of especial interest as supplementing 
the discoveries recently made by Russian naturalists in 
Central and Eastern Siberia. The forms are chiefly 
those characteristic of the steppe-regions of the great 
northern continent of the Old World, such as Stphneus, 
true Ins, Dipus, and Spermophtlus A full account is 
also given of the deer of this district, as also of the larger 
and smaller cats Amongst the latter are enumerated the 
Ounce (Felts irbis), of which examples were obtained by 
M I ontanier, and two species described and figured as 
new, under the names Felts mttrolts and Jh trislis 
Lastly, M Milne Edwards records the existence in the 
mountains situated in the cast of the province of Tchd-li 
(as testified by M Fontanier) of a singular species of 
ape of the genus Macacus , which he designates M tchcli 
easts Considering that the province of Tchd li is nearly 
on the same isothermal line as Pans, the discovery of this 
animal is not a little remarkable 
The concluding essay of the volume relates to a still 
more novel mammal fauna than that of Pekin Among 
the Yung Ling Mountains, in the far intenor of China, 
lies the little known principality of Moupw, which we 
have already alluded to Here the Abbd David, after a 
stay of several years m Northern China, established him 
self for a year m one of the large valleys at an elevation 
of about 6,000 feet above the sea level, and m the midst 
of peaks ranging up to above 15,000 feet of altitude. Of 
the wonderful discovenes which he here made we have 
already learnt something from the preliminary notices of 
M Alphonse Milne-Edwards on this subject In the 
present memoir, detailed accounts arc given of the many 
strange forms of which specimens were obtained by M 
David in this district. Excellent illustrations, not only of 
the entire animal, but also of its characteristic parts, add 
greatly to the value of the descriptions, and we now 
become acquainted for the first time with the singular 
appearance of Rhinopithecus roxcllance, a longhaired 
monkey with a “tip-tilted” nose, which inhabits the 
mountain forests of Moupin , with Net locale cltgans, a 
new aquatic Inscctivore of the same district, with Scap 
totiyx, a new genus of the Mole family, from the confines 
of Setchuen, and with Ailuropus melanokucus, from the 
inaccessible mountains of Eastern Thibet 
The last named animal, which in external appearance 
presents some resemblance to a large white bear with a 
black band across the back, is most nearly allied to the 
Panda (As lunts) of the Himalayas, and belongs to the 
same peculiar family of Carnivores Besides these, we 
have an account of Elaphodus, a new genus of ruminants, 
belonging to the Deer family, but with very diminutive 
horns, and of many other new and interesting Mammals, 
which show that the fauna of this part of Thibet is in 
many Tespects akin to that of the southern slope of the 
Himalayas On the whole, we think there can be no 
question that the present work is one of the most im¬ 
portant contributions that has lately been made to zoo¬ 
logical science, and reflects the greatest credit upon its 
accomplished authors. 


OUR BOOK SHELF 

An Introduction to Human Anatomy By Wflliam Turner, 

M D (Edinburgh Adam and Charles Black, 1875) 
Prof Turner having written the article “ Anatomy * in 
the first volume, recently published, of the ninth edition 
of the “ Encyclopaedia Bntanmca, has, at the suggestion 
of the publishers, reproduced it in a separate form, the 
first half of which we have received as a compact volume 
of some 400 pages. 

This part contains an account of the skeleton, joints, 
muscles, nervous system, and organs of special senses 
together with a chapter on the minute anatomy of the 
different tissues of the human body The descriptions 
are short and make no pretensions to extreme minuteness, 
as may be judged from the following reference to the 
atlas —“ The first (vertebra) or atlas, has no body or 
spine its ring is very large, and on each side of the ring 
is a thick mass of bone ; the lateral mass, by which u 
articulates with the occipital bone above and the second 
vertebra below ” In the account of the muscles also the 
space devoted to each is frequently little more than that 
required for the mention of the name —“ The supinator 
and pronator muscles (of the fore-arm) are all inserted 
into the radius , the supinators are the supinator longui, 
supinator brevis, and the biceps , the pronators are the 
pronator teres and the pronator quadratus.” The nervous 
system has received more attention, and the general 
description of the brain, together with that of its more 
intimate structure, is fairly full The author’s valuable 
observations on the cerebral convolutions, together with 
his investigations on the relation of these to the walls of 
the bony cranium and the sutures, receive their due share 
of notice, and are here collected together for the first time 
The chapter on the organs of special sense are also well 
worthy of study In the histology we cannot help think¬ 
ing that almost too much credit is given to a young and 
promising microacoplst, some of whose results are still, 
however, decidedly sub judste 

We find it difficult to decide mentally to what class of 
students the work before us will be of most value. To the 
ordinary medical student who has but a couple of years 
in which to fully master the subject of human anatoiny, 
the detail will not be sufficient, and one of the text-books 
will be more useful To the amateur reader there is a 
mass of technical terms which he will have to attempt to 
wade through, almost certainly without success, both on 
account of their number and, to him, their meaningless¬ 
ness. To the special investigator of the anatomy o? the 
nervous centres the chapter devoted to that subject will 
be extremely valuable, as the whole work will be to the 
advanced student who desires to take a rapid last glance 
through his subject before competing for a high examina¬ 
tion place 


LETTERS TO THE EDITOR 

[ The Editor does not hold hrnsdf responsible for opinions expressed 
by Ats correspondents Neither can As undertake to return, 
or to correspond witA the writers of, rgccted manuscripts. 
No notice is taken of anonymous communications ) 

On the “ Law of Fatigue ’ regulating Muscular 
Exertion 

In Nature, vob xi. pp 256 end 276, Mr Frank E. Nipher, 
of the University of lows, has published some interesting obser¬ 
vations bearing on the “ Lew of Fatigue ' which regulates 
muscular exertion, and criticises the use which I have rasde of 
some experiments published by him, one senes of which seemed 
to me to be highly confirmatory of the “Law of Fatigue” which 
I bad previously established on the bests of other experiments 
carefully made, end quite different m principle. 

The “Law of Fatigue” is thus stated by me hi" Principles Of Ast¬ 
ra il Mech an i cs," p 442 —“Law III. When the same muscle 
(or group of muscles) is kept m constant action until fatigue sets 



-April is, 1875j 


The word* constant actum aw here to be understood in the sense 
to which ell muscular action need by animal* i* constant, viz., 
short period* of contraction followed by short interval* of rest, 
at in walking, climbing, Ac. And the velocities employed are 
understood to be, within certain limits, such as are need in all 
descriptions of labour 

The " Law of Fatigue ” (thus stated) it based by me upon 
several and various classes of experiment*. 

Mr Minher't experiments (employed in ray book, pp 462-65) 
consisted m raising various weights at a fixed rate and at regular 
intervals through a fixed height, at described in page 462 of my 
book Tbe “Law of hatigue” In this case led me to the j 
formula— 

w{m + «)* = ^ (1) | 

which it a cubical hyperbola. I 

At stated m Nature by Mr Nipher, the comparison of this I 


Mr Ntfkei—kigkt Ann (raising vnights at constant rate) 


A* stated m Nature by Mr Nipher, the comparison of this 1 Mr Nmh*r admits (Nature, vol xi p 257) that this com- 
formula with observation is given in pp. 464 65, and is most parison of hit observations with formula (I) deduced from the 
complete and satisfactory I here give it for the right arm, and " 1 aw of Fatigue’ is satisfactory, but proposes (Nature, vol 


complete and satisfactory 
refer for that of the left ai 
book itself 


these observations are given in hit Table II, and will be fully 
considered by me hereafter. 1 may here observe that the percentage 
error In the above table is less than that given by him In com 
poring Table II with an empirical formula. 

Other experiments, in which the same weight was lifted at 
varying rates, were made by Dr Alexander Macalister, Mr 
Gilbert Haughton, and by Mr Nipher (fide “ Animal Me 
chardcs” pp. 468 to 477) Mr Nipher now rejects his own 
ex pen mints, and, as 1 believe, with good reason. These 
experiments are given in Nature, vol xl p 256, Table I , 
with the exception of the tint line, which u taken from 
the experiments just given The reason why I transferred 
the first experiment from the former senes is this. The 
column for n ought to show a maximum in passing from very 
rapid to very slow motions, for if the motions be very rapid, 
Respiratory distress sets in, and the work done will be less than 
with a slower motion , and if the motion be very slow, the useful 
work done will be also less, owing lo the fatigue work spent in 
holding up the weight, from this it follows that there 11 a certain 
rate of lift at which the maximum work is done. 

If we omit the first line in Mr Nipher’s experiments, Table L, 
we find no truce of a maximum in tbe column for w, which may 
be regarded aa internal evidence of something wrong in the 
observations. At tbe tune of publishing my book, 1 thought 
(and HOI think) that Dr Macalisteris and Mr Gilbert 
Hanghton’s experiments were better than those of Mr Nipher, of 
which, however, I made use as well as of the other experiments, 
as I wished to employ all the materials at my disposal in dts- 
cutring the Law of Fatigue. I now folly concur with Mr. 
Ntpbert estimate of the value of his observations, made at vary¬ 


ing rates, which he states “ were merely published as a pie 
hminary ” (Nature, vol xl p 256, noU) 

The withdrawal of Mr Nipher 1 experiments at varying rate 
from the controversy disposes at once of the greater part of the 
criticisms, which are based on the difference lictween his experi¬ 
ment! at varying rate and at fixed rate 

Mr Nipher, however, not only withdraws his experiments at 
varying rate, but criticises Dr Macalister’s and Mr Gilbert 
Haugbton’s experiments of the same class 
I shall first answer his criticisms on the experiments of Dr. 
Mscalister and Mr Gilbert Haughton, and then notice his own 
new experiments at fixed rate and empirical formula 
The relation between n and t in Dr Macalisler’s and Mr 
Gilbert Haughton s experiments is represented by a central 
cubic, vi* — 



This formula is plotted and compared with the experiments in 
Diagrams, pp 472 to 474, and the agreement is evidently close 
Mr Nipher transforms equation (2) into the following — 

= A- 1 1 (»/), (3) 

and adds —“ Anyone who will take the trouble to calculate and 
co ordinate tbe values of — and nt from Prof Houghton’s ob- 

* live correct these rafoes by the method of least squares we find .4 3 
1013, a = 1 094, and may reduce I be sum of the squares of the percentage 
duieABcet from 316 33 to 14s 36, thus making the agreeaient between theevy 
| and observation somewhat closer 
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serrations, pp. 468-474, will Me that & 
form a curve instead ot a straight line.” 

I felt much surprise at reading this statement, because if the 
observations agree with the central cubic (a), they must agree 
with any transformation of equation (a) 

1 now give the values of-2 and and diagrams'comparing 


them with equation (3), an inspection of which will show that 
Mr Nipher is in error in saying “ that these co-ordinated values 
form a curve instead of a straight line. ’ Anyone accustomed to, 
such observations will see that they do not form a curvt but 
deviate irregularly as all observations do, above and below the 
“ straight line/ which is the true “ curve ” that represents them. 


No I —Dr Maeahsier’t Experiments (“Animal Mechames," 
P-^68). __ 
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tions also may fairly be represented by a straight line 

1 runty College, Dublin, Samuel Haugiiton 

March 13 


The “Wolf” In the Violoncello 
As the question asked by Mr Fryer in your issue of the 25th 
of March (p 406) remains unanswered, allow me to suggest what 
has been brought prominently before me in some recent expert- 

- The " wolf" of which he speaks occurs in all Instruments of 
the violin family, and not only in the violoncello, Indeed, it is 
present even in fine specimens by the great masters. It is 
perfectly true that It depends on the resonant case of the faxttif 
at Itself, as can easily be shown in the way he suggests) a 
- . --j b7 any player. 


"false string” is soon detected and n 


No doubt It indicates that the consenting box has the power jft 
reinforcing oertain vibrations, hut not othen, and evewof etSSatg' 
some by interference. Carious (acts on this topic have recently 
been brought before a foreign scientific society, which show that 
the acquired power of consonance depends or a m ol ecu l ar change 
in the material of whidi the instrument is made, that it can ha 
increased by steady and good playing, that it is to be detected 
even in brass instruments like the trnsapet It has long been known 
that a violin deteriorates in the handa of a had performer. Bat 
there if an obvious cause of weakness in all fiddkt which seems 
to me to have hardly attracted sufficient attention j I mean Che 
two “sound holes ” fa the belly These/shaped apertures, which 
are doubtless needful to allow escape of aftrial vibrations, cut the 
grain of the wood completely across in a moat important part*. 
Every connoisseur pays particular attention to the straightness 
and regularity of gram, indeed, blocks of wood well matched 
fa this respect, bom which two similar (Idea might be cut, 
have been handed down in workshops as of in estim ab l e value. 
Wheatstone’s well-known experiment of the Telephonic Concert 
ical tones cs *■ M 


e conveyed along the 

___ice These consldera- 

3 submit the point to the test of trial, 
termed “elliptical tension baa" are 


proves how perfectly musical tones cs 
fibres of pine-wood to a considerable dl 
lion* led me recently to submit l r 

What I have elsewhere termed *---- — 

simply four longitudinal struts of light pine glued to the back of 
the Delly, Intercepting the sound holes. They have the effect of 
removing the " wolf ," sometimes entirely, needy always to a 
marked extent No doubt they also act by strengthening the 
fabric exactly In the line in which the string pulls. The ptill, 
which la considerable even ina stito of rest, increases enormously 
when it is moved slightly out of its position of quiescence, for 
well known mechanical reasons 1 and hence, bssMts the removal 
of the “ wolf,” there is gained by mean* of the ban a decided 
increase of power sad tone. 

The "elliptical ” form was adopted because U ia found to 
give considerable resistance with small amount* of material 
Anything which rendered th a belly of the fiddle heavy would 
perform the function of th* “ mute ” as now commonly applied 
to the bridge, but which can be, and often is, replaced by a 
penny or a half-crown wedged between tbe strings below the said 
or dge. The great rigidity and low specific gravity of dry pine- 
wood meet th* two requirements i the whole mass added doc* 
not exoeed twenty or thirty grains. 

Musicians are slow to adopt theoretical improvements, and 
desleri in violins cannot be expected to favour anything which 
puts a on* and nfaepenny Addle more nearly on a level with a 
btraduarius than it was; but I am honestly of opinion that the 
system is of value I must, however, protest against its being 
prejudiced by the unsuccess of imitators or of previous efforts. 
Something ol the sort has often been tried before, and it was only 
after long and laborious experiment (bst this particular attempt 
gave good results By these, and In due time, I am content to 
let it be judged W H Stone 

14, Dean’s Yard 

Flowering of the Hasel 

The question whether the male and female flowers of the 
hazel mature simultaneously on the same bush has been already 
discussed m your columns (Natuie, vol i p, 583,, voL 111. pp. 
347. 509). A repetition of the observations, this spring MS 
enabled me to confirm my previous statement that this Is the 
case, at alt events very frequently, in fact, almost invariably In 
all tha cases that have come under my notice. As this is in 
duect opposition to the statements 0/ several of your correspou 
dents, especially one reddent In Kentucky, who affirms that the 
hasel, though apparently monoecious is practically dioecious it 
would be interesting if we had further information at to rise 


circumstances under which ti 


-. ,- a matare condition at the dose of a 

remarkably protracted cold and dry season, at an mutually late 
period, the but week in March. Alnlxd W JBtNitir? 

A Flint Celt 

On Tuesday fast, th* 6th Insfo I found on the welt shore of 
this bay a very fine specimen of a flint celt, qaite parfat The 
cliff in the fas mediate vicinity la oomposed of ffavktifa days 
capped with * thin bed of Bembridg* HmcMoiM, ia » vfay broke* 

if you do me the favour to notice this. It fa rather remeilfatln 
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%t the spot 00 which the celt wxs found should ha within thirty 
y»rdi of the rite of a Roman building dtscovsred by me m 1864, 
Wurtwt Bay, Aprfl 9 E J A’Couit Smith 


ndiho^d be within thirty be made simultaneously from La ViUette gasworks, and 
rr^f 4, the Mv * ral , trncks compared with each other Some 
E J A Couit Smith interesting facts may be elicited by these comparative 
trip*. W DK FONVICLtB 


Arctic Temperature! 


wines always brought great masses of snow, and produced a rise 
ia tha temperature amounting to in a few hours. * 

3* R. = 7a F. 

Such enormous fluctuations of temperature are unparalleled in 
any other part of the world, and it seems quite impossible that 
they can be due to any dnft of warm air I would suggest 
that they are probably caused by the wind tearing up the 
frown surface of the sea, and liberating the heat of the unfrozen 
water below Dr Kane, when wintering in Smilh Sound, once 
met with such a rise of temperature, and he says that open water 
waa near This explanation of the phenomenon is supported by 
the fact yon mention in the same article, page 398, that in 
the sommer the temperature was remarkably constant The same 
cause could not act during summer, for the air is not then much 
colder than the unfrozen water 

There is no doubt of the power of a storm of wind to tear up 
a very thick sheet of ice. Joseph John Murphy 

Old Forge, Dunmurry, Cow Antrim, March 30 


M GASTON TISSANDIER baa just finished the 
• analysis of carbonic acid contained in the air col 
lccted during his recent ascent (vol. xi p 439). H* found 
at Paris 37 cubic centimetres per 100,000 , at a height of 
3,700 feet, 27, and at a level of 3 300 feet, 3a The 
difference of altitude between the two afcnal stations 
being too small to justify drawing any conclusions he 
will shortly make another ascent with the same balloon to 
an altitude of 24 000 feet 

M Godard made an ascent in the balloon Saturn from 
Bayonne, on March 29, at half past five, and was drifted 
over the Pyrenees The trip was difficult, as the balloon 
was loaded with snow and hail and all the ballast 
was thrown over In order to keep the balloon afloat 
The cold was intense, and the wind very strong The 
landing took place at Azul Major, a small country 
town east of FampUuna, at half past seven, the distance 
run being 120 kilometres. The grapnel having been 
broken, the aeronaut and the three passengers were 
severely hurt This is the first time that any balloon has 
crossed the Pyrenees The Saturn followed the French 
valley of the Nive and the Spanish valley of Baztan on the 
southern side An interesting observation was made when 
crossing the culminating point of the pass The Lamtdcc 
Neguya was surrounded by cirro-cumulus which resisted 
the force of the wind and seemed an obstruction in the 
way of aeronauts, who found it necessary to throw out a 
certain quantity of ballast, and to reach an altitude of 
6,600 feet, in order to cross that sea oi motionless clouds 
A strong hissing noise was heard when travelling over 
them, whether it was produced by the friction of 
the air on the peaks or on the masses of slectrifled 
vapours, can only be decided by another experiment con 
ducted scientifically 

On Apnl 4 two ascents were made almost simul- 
ta neo us lr M. Triquet ascended from the Place du 
Trftns, Pans, and landed at Montreal], 20 kilometers 
freon his starting point, forty minutes afterwards, having 
rim ia an E.S.E. direction M Duruof ascended from 
Cakors, in the Lot, and landed at Catrcs, m the same 
fleiiariinsnl having run at kilometers in sixty five minutes, 
botin a N N%W direction. Both balloon* harm* 
tkcepdffd $t the same moment, moved at nght angles. 
Ihtvereason to believe that a number of ascents*® 


ARCTIC GEOLOGY* 

II 

Cryolitt of Wtst Gteenland Coast —At Fvigtolc (tvtJt, 
Eng grass), twelve miles from Arksut (Eng leeward), 
in or 13 lat and 48° 9 W long, the mountains rise 
to a height of more than 2,000 feet, enclosing a sort of 
basin, with an area of more than a square mile, the 
bottom of which is covered with grass and Saltx 
arctica, four feet in height, and other plants. This 
is much frequented in summer by the Greenlanders, 
who catch large numbers of capelins and cod, which 
frequent the coast in shoals, as well as the Salmo 
arcturus, Linn (the IxxttU of the Norwegians) Weights 
used in this fishery, taken by Danish missionaries to 
Copenhagen at the beginning of the century, were found 
to be composed of cryolite, which led to the discovery 
of two veins of that mineral in the gneiss at the head 
of the bay, which has since been worked by Mr Tayler, 
F G S The white cryolite bed is about eighty feet m 
width, dipping south with the planes of the gneiss in 
which it occurs. Near its higher portion there is a 
large quantity of galena, worked in 1854, which gave 
82$ per cent of argentiferous lead, containing forty five 
ounces of silver to the ton of ore hifteen feet from 
the surface the cryolite was of a dark colour so that 
it is probable that the black cryolite in the higher vein is 
merely less decomposed, and not bleached The Green 
landers value the white variety most, which they call' 
orksoksiksset (01 sol, blubber), from its soft greasy appear 
ance and feel, they gradually pound tobacco leaves placed 
between two pieces of it, the resultant powder consisting 
of half of crjolite dust, which they consider superior to 
any European snuff f 

Large quantities of cryolite are now imported to Copen¬ 
hagen, the mines being worked by Messrs Thomsen, of 
that city Mr Qualje reports that pieces of gneiss and 
trap are found imbedded m the cryolite, and states that 
the mines are filled with snow and ice during the winter, 
work being earned on by fifty men from May to October, 

5 000 tons are raised yearly Crjolite, except at Mtask, iq 
Siberia, does not occur out of Greenland 

Cryolite is a fluoride of sodium and aluminium, and is 
composed, according to Mr Fvan T Ellis, of 
13 per cent of aluminium, 

34 „ „ sodium, 

S3 n » fluorine 

In Denmark, it is largely used in the manufacture of 
soda, which is procured by mixing it with lime and 

applying heat, 100 tons of crjolite yielding forty four 

of caustic soda. It was introduced into Philadelphia 
by the PcnnsjWama bait Company, who mpotted 8,000 
tons in 1867 Bv mixture with silica a very beautiful 
glass it produced, capable of tiemg moulded Cryolite 
was used by Deville as a flux in the manufacture of 
aluminium, the process of extracting aluminium from 
it was tint used by Mr Dick in 1856, but its use has since 
been abandoned in favour of bauxite The fluoride of 
calcium is sent to Pans to be used in glass etching 

Associated with tbe Greenland cryolite brought over 

i aSxkjflrfS year voL yi. iIm J W T«jI<t Ctatr Veer, 
Cent Sec , its* Okcmical JVnn 166S p t, &c /< anfief,t Amer 
PlerM. Sec, 1S6S tee Kink• Maeoir on Greenland jmbWwd by tha 

ms-Aws tutvuft VisiKSB. JKftf 
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by Mr Tayler, M. Hifuninn found, in i%68, Padmolite | 
and Colmnbite, and a mineral he termed Arkiutite. Near! 
the cryolite deposit* also occur extensive veins of tin¬ 
stone, covering an area 1,500 feet long by 80 feet broad, 
running E. and W and N E. and S W, with a width of 
10 inches, the tin being 1 inch to i|, and the gangue 
felspar or quarts, associated with galena, spathic carbonate 
of iron, copper and iron pyrites, tantahte taking the place 
of wolfram, usually associated with tin ores 

Mid-Greenland *—Sigillaria and a fern, probably Pe- 
copteris, were discovered by Dr P&ff m 1870-71, in 
erratic blocks, on the coast of Disco, they appear to 
have been derived from rocks of Carboniferous age, but 
as none such are now in Greenland, it is most probable, 
as has been suggested, that they were tonight by floating 
ice from Melville Island. 

The Greenland coast and islets are composed of gneiss 
from 68° 30' to 7t° N lat, with the exception of the pro¬ 
jecting peninsula of Noursoak, the north-eastern coast 
of which, in Omenak Fjord, consists of Cretaceous rocks, 
in which, however, no calcareous beds have as yet been 
discovered, and from which the only fossils obtained have 
been several species of plants, determined by Prof Heer, 
including Pecopterts arctica. Hr, P borealis, Brong, and 
eight other ferns, Zamites arcticus, GtSpp., Sequoia Reichen 
backti, Gein, Finns Petersem, ana a Monocotyledon, 
Fasaculttes Groenlandicus, Hr 

The western coast of Noursoak consists of trap, as 
does also that of the island of Disco, or Kekertassuak, as 
far as Lievly or Godhavn, where there is a patch of 
syenite The shores of the Waigat Strait, both on the 
Noursoak and Disco Island side, consist of Miocene 
beds, which also extend in Disco along the east coast to 
Godhavn, and are more or less associated with the trap 
..(basalt), which consists entirely, according to Norden- 
tkjttld, of “ consolidated beds of ashes and volcanic sand,” 
which by pressure have assumed a crystalline form 

The Cretaceous strata of the north coast of Disco are 
divided by Nordenskittld into two senes, the lower, or 
Rome strata, and the higher, or A tone beds The former 
consist of a sedimentary coal bearing formation filling up 
old valleys and depressions In the undulating gneiss beds, 
reaching a thickness of 1,000 feet, lying either horizon 
tally or dipping vP towards the Noursoak peninsula. It 
is probable that the plant remains brought home by 
Giesecke and Rink were from this series, beds at the bate 
associated with the lowest thin coals being so full of 
leaves aa to have become a felted flexible miss, re¬ 
sembling the vegetable parchment produced by the action 
of sulphuric add on lignite. Coal la collected by the 
Greenlanders for their personal household use at Koine, 
Sarfarfik, PaUorfik, and Avkrusak. Amongst the plants 
from Koine are the beautiful Cycads Zamites arcticus, 
Glossosamites Hohenergeri, and several plants stated by 
Heer to occur in the Urgoman strata of wernsdorff 

On the gneiss of Karsok River, at 840 feet above the 
sea, occur sedimentary strata, bank, and gravel, which 
continue to 1,150 feet up the slope, where a gravel with 
angular pieces of graphite occurs, near a sandstone with 
coal, the graphite u stated by Capt, Brockdorff, who 
took five tons to Europe in 1850, to form a horizontal bed 
eight to ten inches Uncle, covered wuh clay, sand, and 
sandstone Aa the beds lie horizontal, and are 300 feet 
Above the Cretaceous rocks, the graphite must be of Cre¬ 
taceous or still more recent age. Graphite also occurs at 
Niakornet An analysis of the Karsok graphite, by Dr. 
Nordstrom, gave carbon 95-68, hydrogen o'za, and ash 
3-60, the latter gave 50 per cent of silica. 

Graphite atm occurs further north, at Uppemivik, 
near Sanderson’s Hope, in fine-grained granite, consisting 
of grey quartz and felspar of a waxy lustre, with garnets 
ooq inch in dtttncCcr* 

* Th« Pw»l«h pm t nmm dfrfts« th« cwut hto « Worth nSSottfcl* 


The Atane strata occur 00 the aouthern side of the 
Noursoak peninsula, between Atanekerdluk and Attn* 
(Nordenskjoid), the thick coal of Atane, that at 75° feet 
above the sea at Kome, the Ritenbenk coal-mine at 
Kudliset, the reunite beds of Hare Island, all probably 
belong to this potion of the series. Dicotyledonous 
leaves occur, one being near to Magnolia alternant, 
Heer, from Upper Cretaceous of Nebraska; these da 
not occur in tne lower measures, and point to a * limit 
plant fauna ” occurring in the Arctic Cretaceous beds, cor¬ 
responding to that found in the European Gault, in which 
dicotyledonous plants first appear in Europe. 

Two analyses have been made of the coals from Disco, 
but whether of Cretaceous or Miocene age I do not know; 
one by Prof Fyfe,* of Aberdeen, the other by Mr. Keates, 
of London f — 


Sp. gravity 


Fyft. 

> 3*4 

5000 


Coke 


100-00 100-00 

The lignite contains a trace of bitumen, but the coke 
is non-caking and useless 

Miocene Rocks —Sir Charles Giesecke, F R S, describ¬ 
ing Disco Island m 1821,J gives the following section of 
Ounartosak Mountain, near Godhavn —- 

1 Basalt, columns with three to seven sides, more or 
less magnetic. 

2 Reddish-brown ferruginous day 

3. Amorphous basalt, with geodes of mesotite, &C. 

4. Reddish brown ferruginous clay 

5 Reddish brown wacke, with stilbite, mesotite, &c. 

6. Trap Tuff 

6a. Basalt Tuff, with geodes of crystallised apophyllite 
with mesotite or earthy zeolite 

7 Granite, with garnets. 

The trap (basalt) rocks lie tolerably flat, and range 9 W 
to N EL, resting on gneiss. Sandstones occur at Aukpad- 
lartok, and thenefc to Aumarurtiksset, where coal seams 
occur, one of which is 9 feet in thickness, the section 
being —1 Sandstone with pyrites , 2 Brown coal, 3. 
Schistose sandstone, 4. Pitch coal, 5 Argillaceous schist j 
6. Brown coal, 7 Sandstone with plants. 

From the granite (gneiss ?) of the islands on the south 
side of Disco, Giesecke records tinstone, magnetic pyrites, 
epldotc, and diallage, and states that the Disco mesotite 
was found by Sir David Brewster to vary much from that 
of Auvergne , and he describes the occurrence of rounded 
boulders of primitive rocks at the tops of the highest 
mountains near the coast Giesecke’* collections were 
destroyed in the bombardment of Copenhagen, whilst be 
went to Greenland in the Danish service, and the collec¬ 
tions he made in that country were captured by English 
cruisers and sold by auction at Leith, where they were 
purchased by Mr. Allan, who distributed the duplicate 
specimens of Greenland cryolite, sodalite, and auamte, 
at that tune of great rarity, over Britain. 

At Atanekerdluk, Nordenskjflld describes Miocene 
clays with vast numbers of plant impressions, at 1,000 
to 1,200 feet above the sea, and newer than the Atane 
beds, the base of the Miocene beneath the day bring soft 
s a nds tone and sand, the strike of the strata corresponds 
to that of the strait, and the dip is 8—33* to E.N E, It 
formerly extended across the strait, and forms sandhills 
moo to 3/xx> feet in height along the eastern shore of 
Disco, horizontal thin coal-band* and erect bitumanfsed 
trees occasionally occurring. No valuable coals, however, 
are worked in the Lower Miocene, which Is separated firod» 

AW«a4i* W baUSddi WkiJWSxJoh.FrwkU*,'' 
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the coal-bearing Middle Miocene of Ifsorisok end Assa- 
kak by several thousand feet of basalts, but the flora is 
similar to that of the lower fossihferous beds. The coaIs 
of the high fells of Skandsen and Assakak are also 
beltdved to belong to this horizon 

At the creek at Atanekerdluk the general strike of the 
bed* 1* £ N.E., clay, ironstone, or slderhe ( Atanekerdluk- 
sttUf of Greenland Danes), with impressions of plants, 
bdng of frequent occurrence Trap (basalt) dykes tra¬ 
verse the strata in regular lines running Obliquely, and 
often stand out like obelisks, one of which is 80 feet m 
height On the slopes occurred erratic blocks of grey 
syenite, See, 

It is probable that Greenland Miocene basalt extends, 
as suggested by Nordenskjdld, across the country north 
of the sixty-ninth degree of latitude, as Scoresby found 
impressions of plants in what he termed “ trap " along the 
whole coast of East Greenland examined by him. The 
second German expedition has also brought back large 
collections, and it is possible that these deposits may ex¬ 
tend under the sea to Iceland, Tatt Mayen, and Spitzbergen, 
At Britanvinshatnn, SkarffjiiU, Kudliset, magnificent ex 
ample* of columnar basalt occur comparable to Staffa 
and other European localities At Gpohavn, the lowest 
bed resting on the gneiss, Is & basaltic tuff, with several 
species of zeolites, then columnar basalt, then tuff with 
zeolites, alternating with that basalh At Atanekerdluk, 
near the shore, is a high mountain composed of crystalline 
doleritc similar to the Spitzbergen hyperite, and along the 
coast basaltic beds fifty to 100 feet thick, traversed by 
basaltic dykes, may be traced fbr miles. 

On the east coast of Discs, sand and sandstone beds 
form mountains 1,500 to a,OOO fat, capped by basalt, in 
Waigat Straits these unit, and the basalt reaches the shore, 
but at a height of l.ooo feet, sand, day, and coal occur 

These Miocene coals and plant-beds spread over an 
extensive area, for Sir John Richardson describes their 
occurrence on the banks of the Mackenzie, associated 
with gravels, sandstones, and potter’s clay with plant 
remains, which he figured, while to the east, in Spitz 
bergen, a large number of species are in common, and 
many species also occur on the coast of the Baltic, in Swit 
xerland, France, Italy, and Greece, four Greenland species 
including Sequoia Couttsia, so common at Bovey Tracey 
In Devonshire Out of 321 species of Miocene Arctic 
plants now known, 167 were found m Greenland * 

East Greenland.— The second German expedition 
Is stated to have discovered f coals of Liassic age on 
this coast, and a large number of Miocene plants, some 
pf which had previously been found by Scoresby in 1822 

Both the Cretaceous and Miocene rocks of Greenland 
appear to have been deposited in fresh water, around 
which grew leafy trees, including nine species oi oak, of 
which two were evergreen, like the Italian oak, two 
beeches, two planes, a walnut, hazel, sumach, buckthorn, 
holly, and Guelder rose, proving the climate to have 
been a temperate and not a tropical one 

Prof H. E. NordenskjfikH found the Greenland me¬ 
teorites to be spread over nn area of 200 square miles at 
the south western corner of Disco Island, as Ovifak or 
Blue HU, both in the region of greenstone basalt, and in 
that occupied by granite-gneiss , the fall he believes to 
have taken place in Miocene times, and he describes 
Wldmannstartten's figures as best developed in the speci¬ 
mens where nkkeliferous wrought is mixed with nlckeD- 
ferqus ca st iron. 

The basalt he found to be consolidated basaltic ashes, 
and to contain fragments of the meteorites which have 
been forced or Men Into cracks before the tuff was con- 
so&dated. The. largest block noticed probably weighed 

* .n* ptuMoo otdi* kx*)M« «t« nuiAri In HonJ«n*}<!l<ri 

fga rSagiaiM^fc jar&fg *.««. 
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27,000 kilogrammes, that now m the Bntish Museum 
weighing about eighty seven. 

In the British Museum is an Esquimaux knife, with.a 
bone handle, the blade composed of small pieces of 
meteoric iron, presented by Sir Edward Sabine, who 
described it in 1019 (Quar Jonr of Science, voL vu. p 79), 
and stated that die iron was procured by the Greenlanders 
from a hard dark rock in a hill in 76° 10 laL, and 64” 75' 
long , they called the place Sowtlte , from sowie, iron. 
Similar implements have been more recently described by 
Steenstrup, at the Anthropological Congress at Brussels, 
m 1872, and figured in Mntknaux pour VhtsUtr* primi¬ 
tive de PHomme, 2 sdne, t iv 1873 In the third voyage 
of Capt Cook, it is stated that the inhabitants of Norton 
Sound, Behring 1 * Straits, call the iron they obtain from 
the Russians skerwte 

M Daubrde * describes three distinct types of the so- 
called meteorites from the basalt of Ovifak, discovered 
by Prof NordenskjSId (1), a black metallic mass, which, 
polished, shows a network of white lamellae (like schrei- 
bente), and irregularly scattered grains (trodite), (2), a 
light grey metallic mass resembling ordinary iron 1 
(3), a dark green lithoid mass of silicates, with g 
and grams of iron, the silica reaching in one 1 
It 9 per cent of the total weight 

FimType SoOTnSTypfc TWTyp* 
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Silica ox>75 0*291 

Water 2 86 07 

Of soluble salts he found— 


1 354 o 375 o 307 
But though differing from ail other known meteorites, 
he considers the presence of mckehferous iron and schrei- 
bente to prove their meteoric origin m spite of the com¬ 
bination of the iron with oxygen, and the abundance of 
carbon and the large proportion of soluble salts, consider¬ 
ing that the preservation of the latter may be due to die 
feeble tension of the vapour of the northern regions. 

Dr Walter Flight, in his recent article on the History 
of Meteorites, f quotes Nauckhoff, who analysed ten rocks 
from Ovifak, and found the basalt to be a compact dark 
greyish green colour, of felspar (anorthite), penetrating 
—-- ■* ■’ lining 49 rl 


nigite, and iron, the mass containing 49 rl 
silicic acid Tschermak describes the augite 


magnetite, augi 

per cent of silici _„_ 

as of a light green tint, and as filling m spaces between 
other material, the felspar crystals as transparent, with 
cavities often filled with some transparent substance, and 
compares the Ovifak rocks to the meteorites of Juvinas, 
Petersburg, and Stannem, and Dr Flight compares them 
to old augite and anorthite lavas of Java, Iceland, and 
theLifeL 

The coast of North-west Greenland, Cape York. Wol- 
stenholme bound, to Cape Hatherton, is described oy Dr. 
Sutherland as composed of trap, From Cape Parry to 
Bardin Bay the rock* dip S. W, further north-east to the 
SW at 30° At Whale Sound horizontal beds of sandstone 
occur, but on the opposite side of Smith’s Sound the cliffs 
are high, rugged, and inaccessible Between Cape George 
Russel and Dallas Bay, Dr. Kqne? describes the red 
sandstones As capped by greenstones, weathering into 
columns, one of which, 480 feet in height, he called Tenny¬ 
son’s Monument, overlooking Sunny Gorge in 79 s . 

Charles E de Ranc* 
( 7 > h* fntinued) 

• Coqwsi R*»*l it rAa»i 4 m S&, t Lorir law 
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THE PROGRESS OF THE TELEGRAPH* 

111 

\\THENEVER the finger of scientific research points 
* * the way to mechanical applications, the creative 
powers of the human brain originate a multitude of mven 
tions Too often, however, like the rank growth of weeds 
which spring up to choke the produce of the soil, they sur 
round as parasites the principles involved, and by misap¬ 
plied talent, frustrate the simplicity ana vigour of the 
original idea. By hundreds in all forms and shapes have 
telegraphic inventions crowded into the field, but ninety 
mde out of every hundred patented inventions are not worth 
even the fees paid to Government As with the multitude of 
steam boiler patents, so with telegraph patents, a very 
limited number of the different patented inventions have 
survived to render any really practical aid to the every 
day requirements of telegraphic transmissions by land or 
by sea on a huge scale Ail the earlier inventions, the 
five needle, double needle, and the single needle telegraph, 
Bain’s chemical printer, the mechanical alphabetical 

C ter, Morse transmitter, and others of a similar type, 
1 long since been laid on the shelf as incompetent as 
regards submarine cable transmissions over extended 
lengths , and a form of apparatus, more or less derived 
from a sldlful combination of old principles and appliances, 
have taken their place for practical utility These instru 
ments, to which the descriptions in the present instance 
will be confined, may be classified into two distinct groups, 
namely, “recording* and “non recording instruments , or 
those which mechanically record the signals on paper, and 
those which are read by the eye or ear, the signals after 
wards being registered by hand Before proceeding to 
investigate the combinations of principles employed, it is 
desirable to point out that these several classes of in 
strument have each a special department for which they 
are specially adapted. Thus, for submarine cable trans 
missions the non recording apparatus, depending upon the 
correctness of the eye or the ear, must at all times be liable 
to error, the accuracy and precision of sight and hearing 
of the reader being the only voucher that the trans 
mitter of the message has that it has been faithfully 
interpreted at the distant station. Mistakes under this 
system must therefore, of necessity, frequently arise In 
btruments of the recording type are, in consequence, always 
to be preferred 

In all these various forms of apparatus no new principles 
have been discovered they are simply successful mecha 
nical arrangements and combinations of certain well 
known electrical laws, producing new and useful results 
These fundamental principles may generally be described 
as follows — 

When a length of insulated wire is wound round a 



fw. 14 — Hona-tho* electro-with mature. 

piece of soft iron, and an electric current is passed through 
the wire helix so wound round the soft iron core (Fig 14), 
the soft iron becomes a magnet and remains so, so long as 
the current flows through the wire, when the current cesses, 
the soft iron is no longer a magnet, the polarity of this 
magnet is reversed according to the direction in which 

* Cammed fremp. 45* 


the current is sent through ths coil or tbs direction In 
which the wire is wound round the soft iron con. 

When a coil of wire surrounding a soft iron com is 
passed before the pole of a permanent-magnet, at the 
moment of passing it becomes a magnet by induction, 
and at the instant of malting and breaking contact with 
the pole of the permanent magnet, a wave of magnato- 
electncity is induced in the coil of wire surrounding the 
soft iron core. The current induced at the breaking la in 
an opposite direction and stronger than the current 
induced at the malting contact The more rapid and 
decided the make and break, the stronger the magneto 
currents induced in the coiL 



A magneto machine of this description is shown m 
Fig 15 It consists of a powerful permanent magnet, 
A, B. composed of steel plates in the form of a horse-shoe, 
firmly fixed in a vertical position to a wooden frame, the 
two poles of the magnet being opposite to two coils of 
insulated wire, each furnished with a soft iron core. 
These two soft iron cores are connected together by an 
iron plate, t,f, the coils thus arranged constitute an 
electro-magnet. The electro-magnet thus formed is fixed 
so as to revolve round an axis, f, which passes between 
the poles of the magnet, and is connected with an endless 
chain and wheel with a handle 

When the coils are put in motion, induced currents of 
magneto-electricity are developed m each of them, at 
each successive make and break of the soft iron cores 
with the poles of the magnet a, B. If the wires of the 
coils are wound in contrary directions, the induced cur¬ 
rents developed in each coil by the approach of the two 
contrary poles of the magnet will be In the same direction. 

When insulated wire helices are placed round the two 
poles of a permanent magnet, so that a continuous circuit 
is formed, and an*armature of soft iron is rotated before 
them, at the moments of the make and break of the 
revolving armature with the poles of the magnet, a wave 
of magneto-electricity is induced in the wire helices, the 
stronger current being that produced by the breaking con¬ 
tact, which is in an opposite direction to the weaker 
current Induced in the helices at the moment Of «"4Wf 




$pr% 15, 1875] 


NATURE 


permanent-magnet*. 

In a permanent-magnet, as is well understood, the 
magnetic force culminates at the two opposite extremities 
ef the bar, and for the purposes of telegraphy may be 
considered as equivalent to the force emanating from the 
two poles of a voltaic senes, but mote lasting, there is no 
battery to be renewed, the excitation of the current is 
mechanical, and not chemical. 

When a piece of soft iron is placed close to the poles 
of a permanent-magnet (Fig 15), it will become a magnet 
by induction, and the polarity of the ends will be dissimilar 
in their nature to those of the permanent-magnet. 



pended so as to oscillate on an axis, and a current 01 
tricity is passed through the helix, it will be oscillated or 
rotated towards the right or left over the poles of the 
magnet according to the direction of the current 
In a similar way, when a permanent magnetic bar is 
freely suspended within a hollow coil or helix of wire, the 
magnetic Mr will oscillate to the right or left, according to 
the direction in which the current nows through the helix 
These are the principal fundamental laws which, com 
bifted together in various mechanical details, constitute 
every form of telegraphic apparatus known, and it is upon 
the accurate balance of the resistances, and delicacy of the 
mechanical parts, that the excellence of the instrument 
for practical purposes depends. It will now he pointed 
Out how these well known principles have been combined 
to produce the beautiful machines at present employed 
upon submarine circuits of extended length, and by which, 
with faeble currents, signals are automatically recorded at 
**“ —* —'on. 

with non-rtcortUng instruments, the 
is at once the most useful and un 
" rations to submarine telegraphy 

_ _ _is of principles which constitute 

this instrument existed almost in the same arrangement 
in the earliest days of telegraphic research. At that early 
period the apparatus in Its elementary conditions was 
almost identical with the modem instrument, the bar 
magnet freely suspended in the centre of a hollow cou of 
inswatod wire, ana the focal distance at which to observe 
the angular motion of the suspended needle to the right 
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or left. In this crude arrangement there existed the germ 
of the instrument now in use, the accurate balance of 
r es istan c es, and delicate adjustments of the mechanical 
parts, producing the difference between an historical in 
ventfon and an eveiy-daypractical mechanical application. 
The construction of the reflecting galvanometer is exceed 
ingir simple, the delicacy of the instrument being foe 
result of the lightness of the moving parts. 

Two hollow coils of fine wire (Fig 17), united to form a 
continuous circuit, are placed one above foe other, and 
the coils an so constructed as to admit of a very deli 
cate axis being inserted through them free to rotate and 
capable of accurate adjustment, so that the centre of 
rotation may be in a line with the centre of the inner 
ring of foe coils. A minute silvered mirror reflector is 
attached to the axis concentric with the hollow centre 
of foe upper coil. Two extremely light bar magnets, 
about three-eighths of an inch in length, are attached to 
the axis in the centre of each coil, one of the magnets 
being therefore at the back of the mirror The pounty 
of these bar-magnets Is reversed, producing an astatic 
combination The whole arrangement of axis mirror, 
and bar magnets is suspended by a cocoon fibre, adjust 
ments being obtained to ensure freedom of rotation by a 
micrometer screw and levelling screws. The mirror 
is brought into the field and its motion otherwise con 
trolled by means of a permanent magnet sliding upon 
the rod, the elevation or depression of which acting by 
induction upon the suspended bar magnets gives more 
or less sensitiveness to the motion of the mirror when a 
current of electricity traverses the coils. It must be 
obvious that the eye is quite incapable of detecting 
1 with accuracy the minute angular motions of the mirror. 

I and that some means must be employed to magnify and 
increase this angular motion of the magnetic bar For 
this purpose a beam of light is employed which, falling 
on the mirror, is reflected back again upon a long hori 
r xontal scale placed some six feet off The angle of mci 
dence of the beam of light being equal to the angle of 
reflection, the oscillation of the mirror thus magnified to 
the eye, to right or left, is read off from a zero on the 
scale. The beam of light is passed through an adjusting 
slit immediately beneath the scale, and the mirror is 
brought to the sero of the scale by the magnetic adjust 
ment before mentioned. Thus the slightest angular motion 
of the mirror, inappreciable to the eye is, according to 
the focal length of the ray of light. Increased to such an 
extent as to indicate the presence of the most feeble cur 
rents with an almost inappreciable movement of the 
mirror 

The scientific world is indebted to Prof Sir WHliam 
Thomson for this exceedingly beautiful adaptation and 
combination of existing laws, parts, and principles , the 
skilful balance of which has resulted in an apparatus 
now almost exclusively used for the testing of foe electric 
condition of submarine cables. It is obvious that with 
this reflecting galvanometer no automatic register of foe 
signals received can be obtained, recourse is therefore 
had to a Morse key, by meant of which foe recipient of foe 
signal at once records foe deflection of foe light spot on 
foe scale to foe right or left 19 foe symbolic Morse code 
of foe dot and dash. The mirror galvanometer, in fact, 
occupies relatively the same position in electrical mecta 
mes as foe violin does in musical acoustics. In foe violin, 
by sliding foe finger up foe string and thus shortening the 
length of foe vibrating string, foe musical pitch or tone 
produced from the string, as foe bow is drawn across it, 
continues to ascend in foe musical scale without break , 
each note of the entire diatonic scale capable of being 
produced on that string, sliding or melting into foe next, 
the pitch of the note bong the index or record of the 
leagth of the string and numerical value of its vibrations. 

Tn a similar manner the great peculiarity of the 
mirror or reflecting galvanometer is, that it continuously 
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indicate* and meaiurea with great exactitude the various the cable, or the strength of the current, is pisssrtod, 
increaMS in the power or strength of the received electric while at the same time a permanent automatic record m 
current, the motion of the spot of light following every registered for reference 

variation of the current, thus affording a record to the The difficulty to be overcome m the construction of Shott 
eye of the value of the current under circumstances and a recording instrument has been chiefly that due tolha 
conditions in which ordinary instruments indicating the mechanical problem of obtaining marks from a very hgfct 
mere presence or absence of a given strength of current body in rapid motion without impeding or intemiwf 
would be valueless. with that motion. The combination of parts and prili- 

In the Syphon Recordtr about to be brought under ciples employed in the syphon recorder will be found to 
notice, the same remarkable feature of presenting the be more or less previously well known) the merit of ait 
ever varying value of the received current at the end of William Thomson’s beautiful instrument consists fat that 



F10. 11— Sir William Tbomson’i mirror " or rafloeling gulraDometer 


he has combined well known forms and principles to- been made in these articles would have been rendered 
gelhcr tn such an arrm gement and combination of parts unnecessary The “ syphon recording ” Instrument fitly 
as to produce new and useful results. It is combinations illustrates in what a good and valuable patent consists, 
such as those now to be described that constitute the With old and well known ports and principles such as 
value of scientific research in relation to mechanical permanent magnets, electro-magnets, coils, armatures, 
applications. syphons, capillary attraction, and hydrostatic pressure 

It should be remembered that it is not possible to and such like material, novel and practical results have 
patent a principle, but only the application of a principle, been produced 
If this axiom were more frequently remembered, the 

severe strictures upon patents in general that have already {TO fit continuta ) 


OUR ASTRONOMICAL COLUMN 
Tuf SOI.AR Eclipsk of 1900, May 28.—We refer to 
this eclipse with the view of correcting an error m Hal- 
lascbkas ‘ Elcmenta Ecbpsiuro,” where it is stated to be 
amutlar It is really the last total eclipse visible in 
Europe during the present century The following ele¬ 
ments may be expected to be pretty near the true 
oaes — 

Conjunction in R A May s8, at sh 56m 22s. 0 m t 


* A. 64 56 49 

Moon’s hourly note* in R A. 37 17 

San’s ,, „ 3 33 

Moon’s deehaatton . at 50 17 N 

Son’s 1* „ at 87 15 N 


Moon’s hourly motion m Ded a 39 

Sun’s „ „ o 34 

Moon s horizontal parallax Jg 37 

Suns „ Oo 

Moon s true semlduuneter 15 58 

Sun s , „ 15 47 

The sidereal time at Greenwich mean noo 
4h. 23m. 16s 8, and the equation of tune am 59s. ad 
to mean time. 


The central eclipse enters Europe nearOvar, on the CMS* 
of Portugal, and passes off Spain a little south of Aliesato. 
In longitude oh 34m. os. W and latitude 40* 49' nTo 6 
the Portuguese coast, totality commences at 3k 27m, local 
mean time, and continues im. 30s., the sun at an aldtttd* 
of about 43°. At Alicante it commences mpk. 10m. tig. 
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teal time, and the duration is about im. 18s. The cen 
tjai eclipse begins in longitude n6 0, 6 W , latitude i8° N , 
it takes place with the sun on the meridian in 44*8 W 
and 44°*9 N , and passes off the earth in 31° 8 £ and 
»J **4 N At Greenwich the magnitude of this eclipse 
will be less than 07 

WlNNxcw’s Courr —In Nature, voi xl p. 349. »t 
wps stated that the identity of this comet with that found 
by Pone at Marseilles, 1808, February 6 , AM, suspected 
by Prof. Oppdlser, is open to doubt. There is contradic 
tkm in the only two accounts of this comet which we 
poss es s. In the first one, which will be found in Zach s 
Monat. Corrtip. xviiL, it is described as “ very small ” 
the discovery was not made known to the astronomical 
public, partly because no regular observations were pro¬ 
cured, and the strong moonlight prevented its being seen 
after the morning ofFeb 9. Schumacher having inquired 
of Pons whether amongst his papers some more definite 
account of this comet were to be found, received from 
him, through Ingbirami, a communication which was 
printed (apparently long after its receipt) in Astron Hath 
viL, c 113. Pons says the comet was one of those of 
which it was not possible to calculate the elements, be¬ 
cause there were only procured j some very doubtful post 
lions by reference to nebula: in the vicinity He adds 
“ EHe etait trfes-faible et difficile k voir Sa ndbulositd 
dtait ronde, elle s’dtendait k peu pris un ddgrd et on y 
soup^onnait par intervalle un trks-faible noyau en deux 
parties Scm mouvement dtait assez rapid vers le sud ” 

He then gives a sketch showing the configuration of 
the comet and two nebulae, m a telescope with a field of 
nearly 3 0 The nebulae he describes as “ sur le ventre 
d’Ophiuchtu un peu au dessous de FEquateur,’ and 
Oppfllier identifies them with Nos. 10 and 12 of Messier’s 
Catalogue. Hence we have an approximate place of the 
comet for Feh. 9 (at 5 A M at Marseilles!, and Pons tells 
us it was moving pretty rapidly towards the south If we 
now adopt Clausens elements of Winnecke’s Comet for 
1819 (obtained by connecting the observations of that 
year with those of 1858, by calculation of the perturbs 
tlons), and assume the date of perihelion passage in 1808 
with Oppdlzer on Apnl I2V>, wc have the following geo 
centric places — 


R A 


1808 Fab 5 16 Marseilles 237 56 
6.17 „ 239 10 


N P D Dlataoce 


97 o 1044 

97 10 1-031 

241 39 97 31 - 


These positions do not indicate what could be termed 
a pretty rapid motion towards the south, and at a 
distance exceeding the mean distance of the earth 
from the sun it Is very unlikely that a comet would 
present an apparent diameter approaching one degree 
So far as can be judged from Pons’s communication 
to Schumacher, we may rather infer that the object 
he observed was very near to the earth Clausens 
dements of Winnecke’s Comet in 1819 show that it was 
then moving in an ellipse with a period of 2031 8 days 
two inch periods reckoned backward from the date of 
perihelion passage m 1819 would bring ns to 1808, June 
3 j, instead of Apnl 12 It does not, therefore, appear 
that sufficient grounds exist for supposing the comet of 
February 1808 to have been identical with the one which 
now bears Prof Winnecke’s name. We may take this 
opportunity of stating that according to Clausen's ealeu 
lation of the perturbations, Winnecke’s Comet was in 
perihelion on the following dates between the appear 
ances in 1819 and 1858, pasting unobserved u each year 
1833, Feh. 5 St Q.M T , 1830, Aug 214, 1836, March 
g4j t84t, Sept 13-91 >847, March 29x2, and 1852, 


t. H7. 


hide star of 


TKR Star B. A.C 2695.—This sixth magnitm- 

flwBridtf Association Catalogue was xrissedin August last 
by Mr. Tebbutt, of Windsor,If S.W, being thenTnvisibl« 


■ in a telescope of 44 inches aperture. It is No. 1871 of 
the Paramatta Catalogue, where the place depends upon 
a single complete observation, the magnitude attributed 
to the star being 6 It is also No. 966 of the catalogue in 
the fifth volume of Taylor's Madras Observations, the 
position depending upon two observations in each element 
in 1838 or 1839, but the recorded magnitude is 10. So 
great a difference in the estimated brightness clearly 
points to variability, which is confirmed by Mr Tebbutt s 
recent notice The position for the beginning of 1875 is in 
R A, 7h 57m. 30s, N p d 150" 9 7 five minutes distant 
from this star, on an angle of 180° is the nixth magnitude 
BAC 2694, which Mr Tebbutt found ‘ decidedly red " 
It may be remarked that the fifth volume of Taylor’s 
Madras Observations, to which reference is made above, 
is by far the most valuable of his senes to the astronomer 
in the southern hemisphere, but it is not, we believe, now 
easily procured 


THE -TIMES’ WEATHER CHART 

M ANY of our readers will have noticed the unusual 
appearance of illustrations m the Twits in the shape 
of the small charts which have been appended to the 
Daily Weather Reports since the 1st inst This measure 
has been the long postponed carrying out of the line of 
action indicated by the Meteorological Committee in their 
Report for last year, and the chart m its present form 
differs but little from that printed as a specimen in that 
Report We subjoin the chart for the 13th inst ,8am, 
publ shed in yesterday s Times 



The method of preparation of the chart seems simple 
enough at present, but it has been the fruit of much 
thought, as the problem of producing, in the space of an 
hoar,* stereotype fit for use m a Waiter machine has 
not been solved without many and troublesome expert- 
ments. 
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In the first place, a material had to be provided which 
would admit of being engraved rapidly without burr or 
chipping, and would) without further preparation, serve 
as a mould for type metal Secondly, drill paragraphs 
had to be adapted to engrave the lines, and to be fur¬ 
nished with a gauge so as to vary their depth at pleasure. 

The actual process is as follows —The outline of the 
land is kept standing, and the composition is run in a 
mould bearing this outline on one face The block, 
which la now an outline chart of the British Islands, is 
then placed under the pantagraph drill, which reduces 
the original drawing, furnished from the Meteorological 
Office, to one-fourth The barograms and wind-arrows 
are put on direct from the drawing, the figures and words 
by means of templates, in order to ensure uniformity in 
the type 

The instant the block is engraved it is ready to be 
stereotyped, and then it is a simple matter to adapt it in 
the usual manner to the cylinder of the machine. 

The initiative in this new method of weather illustra¬ 
tion is due to Mr Francis Galton and the practical 
details have been carried out by Messrs Shanks and 
Johnson, of the Patent Type Founding Company 

It is hardly necessary to allude to the value of such 
charts as these as a means of leading the public to gam 
some idea of the laws which govern our weather changes. 
As soon as they appear In our afternoon papers, we may 
hope for a more intelligent comprehension of the diffi 
duties which beset any attempt to foretell the weather of 
these islands for the space of even twenty four hours. 

We may sifely say that with these charts we have not 
seen the end of weather illustration, which was set on 
foot more than four years ago by Sir W Mitchell in the 
Shipping Gazette , and has been continued daily but 
whatever improvements may hereafter bo introduced in 
the process, it must be remembered that the credit of 
breaking the egg is due to the gentleman we have named 


THE ECLIPSE EXPEDITION 

T HE local arrangements for the Eclipse parties, to 
which we referred last week, have, we now know, 
been altered in the cases both of the Bay of Bengal and 
Siam parties 

With regard to the former letters received from C alle, 
written shortly before the sailing of the hnlei prise (which 
had arrived at that port from Calcutta with Ljpt. Water 
house, Profs Taccmm and Pedler, and three photo¬ 
graphic assistants on board), st itc that it had been deter 
mined to give up Mcrgui, first because the accommo¬ 
dation there was doubtful, and secondly, because in the 
opinion of those best informed, a cloudless sky at 
Camorta was almost a certainty Hence there will be 
two strong parties on Camorta itself as widely separated 
as possible , and here, it will be remembered, the totality 
is longer than at any other station, being no less than 
4m 27s at Kaikul 

The Indian Government had been careful to prepare 
huts for observatories on this island before even the 
Enterprise had left Calcutta, and as certain parts of It 
are known to be malarious, all the observers will sleep on 
board the steamer 

With regard to the Siam party, a Reuter's telegram, 
dated Singapore, April 8, shows that this party, instead of 
gotag direct to Chutai Point, has gone to Bangkok , and 
it would appear from the telegram that the observatories 
were being erected at some spot nearer Bangkok than the 
proposed station. 


NOTES 

It is with the greatest satisfaction we record tot on Tuesday 
Mr James Dewar, Demonstrator of Chemistry in the University of 
Edinburgh, was elected to the Cambridge Jacksonian Professor- 


ship, all the other candidates having withdrawn. At our rfsdan 
know, Mr Dswar has alrealy dons escaUmt work, and is sr 
widely known as a gifted Investigator as well as a first-rate 
teacher, that his presence at Cambridge will be a great gabs, net 
only to that University, but to English Science. 

The Alert and Dtscavtry, the two ships destined for the 
Arctic Expedition, are to be commissioned to-day la addi¬ 
tion to the naturalists specially appointed, Captain Mark¬ 
ham and several of the lieutenants and sub-lieutenant* have 
been undergoing special instruction in the instrument* they will 
have to use—astronomical instruments, pendulums, magneto¬ 
meters, and spectroscopes. 

At Monday * sitting of the French Academy of Sciences, a 
letter was read from M Pulaeux, giving a rtsuml of his calcula¬ 
tion for the solar parallax, founded on the recent Transit obser¬ 
vations M Fuiseux has made a companion between the St. Paul 
Transit observations by Mouchez, and those of Pekin by 
Fleuntis The exact amount of the parallax is 8'879'' Both 
observers had 6 mch refractors. The comparison of the results 
obtained by Elennsis and another observer at St Paul with 
a 4 mch refractor gives 8*84' M Palseux, in computing 
the sources of error states in his letter that the error cannot be 
more than of a second, by supposing the error to be two or 
three seconds of time for the moment of transit. M. Pulaeux 
spoke briefly m support of the opinion expressed in hie letter 

Tit? following from the XSlnuehe Zttiun* of March 25, in 
reference to the recently invented hardened glass, will be in 
tercsllng —According to the reports of Plmy, Pctronlus, and Dion 
Cassius, a man is said to have invented the making of flexible and 
malleable glass in the time of the Emperor Tibenui. The happy 
inventor—some call him a glass-maker, others an architect— 
brought to the Emperor a vase made front the new glass, with tha 
hope of a rich reward The Emperor, fearing that the new material 
might cause a decrease in the value or gold and silver, threw the 
vase to the ground in a passion. Tho vase, however, did not break, 
but was only bent like metal, and the inventor at once repaired 
the damage done with a little hammer, whereupon the Emperor 
1 nd the poor fellow k lied on the spot, so that he should not tell 
Ins dangerous secret to anyone For years people have lost 
themselves in conjectures of what material this malleable glass 
migl t have been some thought it was aluminium, others that it 
w os melted chloride of silver none, however, were certain. From 
venous quarters the invention u now announced of n new glass 
winch ret 134 blows and the action of fire East unttnaq » 
company was formed at Bourg, in France, with a capital of 
1,200,000 francs, for the working of an invention in this line, 
made by a M de la Bastte. The German Glass-makers’ Union 
communicated with this company with a view to purchase the 
invention, but this remained without farther consequences, 
os the demands of the company were exorbitant In the 
meantime it had been found that the elasticity was given 
to lie glass by dipping the same, while it it heated to a hjtjf 
liquid state, into a hermetically closed hath of oil or fat, 
substances therefore which melt far below the bo3iag»pofc$ 
of water In Silesia, where repeated experiments have 
tested the qualities of the De la Battle glass, another 
new glass was invented n few days ago, by Hasten Eubtsch 
and Rlederer, in Count Soho's glass-work., Andreashtltt** 
at Klitschdorf, near Bandau. This glass, which, the inventors 
call “metal glass,” is so hard, that when a pen# tith mb 
the ground and a leaden ball of forty gramme* weight fsQs 
upon it from an elevation of twelve feet, it receive* not the 
slightest impression; nor is It fat the least affected when diftpsi 
whilst red-hot into cold water Window panes, lamp cyiiwhca. 
and other articles of domestic use asade from, this metal, thnku, 
can therefore stood be denoted ai unbrsakaUi; ™ 
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Jit. Kr C. Sou*, FRS, hi* sent us the following — 
“In the early part of thk year I was much interested in reading 
lathe Nafurfoncktr an account of a paper communicated to the 
Academia del nuovt Lincei, in Rome, by Coast Castracane, on 
the discovery of Diatomacese in the ashes of English coals. 
Thinking it desirable that the attention of the members of the 
Royal Microscopical Society should be directed to this fact, I 
wrote to Count Castracane, requesting him to lend to me some 
specimens. I bare now received two mounted objects of the 
ashes of coal shipped from Liverpool, which will be exhibited 
at the tctrA r on Wednesday, April aist 1 trust that this will be 
the means of leading some of the Fellows to devote themselves 
to this land of inquiry, since they will be able to see that the 
specimens contain not only several well preserved species of 
Dktotnacese, but Also other curious bodies somewhat like, yet 
differing from, the Xantbklea found in flints.’ 

M Wallow, who Is the Perpetual Secretary of the Academy 
of Inscriptions, as well as Minister for Public Instruction, re 
turned his academical functions lost Thursday He had to read 
orOr a number of letter* written to him, the Perpetual Secretary, 
by bimaelf, the Minister, and hia colleagues were struck with the 
serious way in which he performed his duties ss secretory Ore 
of them, M de Saulcy, having asked the Academy to send two 
learned men on • mission to some place, said to M Wallon 
‘ If M le Secretary is good enough only to speak a few words to 
If le Minister, I am perfectly certain the Minister will find no 
objection to my proposition ’ 

M Pawl Pebny, a former pro-Vicsr Apostolic in China, has 
proposed to found a Europeo-Chliiese Academy in the heart of 
China, to be composed of missionaries, for the purpose of dis 
covering, translating, and circulating in Europe, Chinese works 
of every kind bearing on the sciences, arts, and Industry M 
Pemy states that the Emperor Klen Lung, who lived upwards < 
of a century ago, drew out the plan of a general encyclopaedia 
of human knowledge which has not a parallel in the world 
The publication of this encyclopaedia is still going on Nearly 
100,000 volumes have appeared, there remain 60,000 volumes 
to be published In order to complete the scheme ot the Emperor 
The Chinese have encyclopaedias of more than 300 volume* on 
agriculture, horticulture, pisciculture, Ac. 

THtSE is an increasing demand for land in Ceylon for the 
purpose of growing tea, cinnamon, cinchona, vanilla, snd other 
usefol plant* for economical purposes, as well as for the spread 
of the coffee plantations. A disease in the coffee plant has 
lately been discovered which threatens scarcity of this product 
unless speedily checked It is called “ leaf disease, ’ and, as its 
name implies, is principally apparent in the dearth of foliage, 
though the produce of the berries Is also considerably reduced. 
It h believed by oompetent authorities to he mainly caused by 
exhaustion, and is, in this inspect, similar to the disease among 
the lemon groves of Europe, to which we alludad a week or two 
ago. The Government of Ceylon have taken up the subject 
With a view to It* thorough investigation. 

The Acclimatisation Gardens in the Eds de Boulogne, Faro, 
have received a rare collection of artificially coloured plants from 
China. The plants ate exhibited in the great glass house of the 
gardens, and excite universal admiration. Among the collection 
is a dwarf tree ot half a metre fat height, the trunk of which is as 
thick as a finger, and the root of which hardly fills the hollow of 
a man's' hand j the specimen is about 100 years old, and il l 
specks 0 i oak. This, however, is not a natural phenomenon, 
bet the result of Chinese horticulture, which finds its highest 
problem in tha reduction of the natural sue of plants. 

Rfi dijiwthe attention of Meads of geography to ths By*r+ 
gr^Utckt mMhmftH (Berlin, E, & Mlttler), which form the 


supplement to the publication* of the Imperial [German Admi¬ 
ralty Nachrickten fur den Sttfahrtr , they have been publish*^ 
since 1873, and are most excellent in every way The part fee 
1874, for Instance, contains a detailed description of the Ker¬ 
guelen Islands, a climatological picture of the Azores ud 
Madeira, a treatise by Neumayer on the geographical problems 
in the Arctic regions, and a number of other interesting articles. 

Hkpt iv of Fetermann s MtttHalungtn contains a letter from 
Dr Oskar Lena, dated Adohnalonga, on the Ogoure, which fall* 
into Nazareth Bay, nearCape Lopez, just underthe equator, giving 
a brief account of some short excursions he made last autumn in 
the district on the lower course of that river The scenary, 
natives, fauna, and Aura are characteristically Central African, 
and Dr Lens has been able to make considerable collection*, 
including a large number of gordla skull* He seems to have 
been ranch hindered by sickness. 

Dn Gustav Leifolui, in a recently published work on 
the ‘ Mean Height of Europe, oiler an elaborate calculation 
founded on a brood basis of measurement, concludes that It if 
496 838 metres, 92 metres higher than the calculation of A von 
Humboldt, who indeed made out the average altitude of all the 
land on the earth to be about 308 mettes. The mean height of 
Switzerland, Leipoldt make* to be 1299 9 1 metre* wb le th*t of 
the Netherlands is only 9 61 metres. That of Great Rrttain Is 
217 70 Further interesting details will be found in the April 
number of Fetermann s Mittkalungeit 

Tlir same journal contains a map of Kerguelen Island, 
reduced from the English Admiralty Chart to a scale of 
1—500,000 For compar son n map of Malta on the same scale 
is printed on the sheet and give* one a very fair idea of the me 
of the southern nlxn 1 which must be son etbing like fifteen or 
twenty times the size of Malta. Accompanying the map are 
some remarks on the history and condition of the island. 

In the same number of Peteimanna journal, Baron N 
Schilling, of St 1 etersburg discusses tbc feit le subject of the 
theory ol ocean current*. 

At the meeting of the Diplomatic Conference on the Me¬ 
trical System, at Pans, on April la, it waa agreed to organise an 
International Bureau of Weights and Measures, the coat of main 
tainlng which would be divided between the States repre 
seated at the Conference 

The discovery of a boiling lake m the Island of Dominica is 
announced It is stated to be situated in the forest-covered 
mountain behind the town of Roseau 2 500 feet above the sea, 
an 1 to be two miles in circumference X he margin of the lake 
consists of beds of sulj bur and its overflow finds ex t by a 
waterfall of great height 

At Monday s meeting of the Geographical Soc ety, a paper 
by Mr John Forrest waa read, 011 his journey across the centra 
of Western Australia, referred to m Nature, vol xi p, 93, 
Mr Forrest is expected to arrive in England in the beginning Of 
next month. 

The death Is announced of the Rev Charles New, the African 
missionary, who has made several additions to our knowledge of 
South Africa, and who is known specially for his ascent of the 
mountain Kilimanjaro. At the meeting of the Geographical 
Society on Monday, a paper by Mr New was read ' On the 
Overland Route from the Fangani to Mombassa. Mr New died 
from dysentery soon after this journey 

The following lectures in Natural Science* will be given at 
Trinity, St John’s, Christ’s, and Sidney Sussex College*, Case, 
bridge, during Lent Term, 1875.—On Electricity and Magnetism 
(confessed), by Mr. Trotter, Trinity College, co mm e ncing April 
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15 On Electricity and Magnetism (oootbwed), and 00 Heat, by 
Mr Trotter, Trinity College ::am«o«ag April 14. OnChemlstry 
(continuation of the 00one begun In the Lent Term), by Mr 
Mein, St John's College, co mm e n cin g April 13- Instruction 
in Practical Chemistry will slso be given. On Palmontologr 
(the MoOnsca), by Mr Booney, St John’s College, commencing 
April 15. On Geology, by Mr Bonney, St John’s College, 
commencing April 14, Then trill be excursions every Saturday, 
beginning April 17 Elementary Geology, commencing April 
15 On Botany, by Mr Hicks, Sidney College, beginning 
April 17 The Lectures this Term will be on Vegetable Physio¬ 
logy, end on Cryptogams. On Elementary Biology 1 a Practical 
Conns at the Physiological Laboratory by the Trinity Preelector 
hi Physiology (Or M Foster), beginning April 15. On Animal 
Histology, by Mr Martin, Christ’s College. 

At St John’s College, Cambridge, J E. Marr, from Lao 
caster Grammar School, has been elected to an Exhibition for 
Natural Science, of 50/ per annum, tenable for three years C 
Slater, from Clifton College, has also been elected to one of 
33/6r W, tenable for the same time 

A conus fondent informs us of an interesting discovery in 
the Kinetic beds at Westbury-on Severn. A party of itudents 
from Gloucester, in examining the Cardium shales, found a few spe 
clmena of a starfish, which Dr Wright of Cheltenham, to #hom 
specimens were forwarded, has pronounced to be his 0/ktoltJns 
ham flit, first found in the Kinetic beds it llildesheim, and 
described by Dr Wright In the Zttiickrtft dtr Dtutukcn grolo 
giichnt GtstUtckafl, Jahrgang 1874. The specimens do not 
quite correspond with the plate (xx x ) of the Transittions 
alluded to, though the plate scarcely answers Dr Wrighif 
description 

Among the various kinds of fish which might with advantage 
be introduced into this country from America, perhaps none 
offer such good results as the Shad {Alma laptduiliui and A 
pttudo-kturtHgtu) These American Shad are very much superior 
to any European species, and one of their chief merits is In the 
enormous shoals in which they enter the rivers. Some idea of 
this may be gathered from the (act that $ 000,000 pounds of the 
Shad and the closely allied Alewife were inspected ss food for 
the market of Washington alone during the months of May, 
June, and July, 1874. No greater boon could be conferred upon 
Great Britain than the transfer of these two species of fish into 
its waters. An attempt has been made to transport this fish into 
Germany, but failed, owing to the length of time involved in the 
voyage. Very little difficulty is anticipated in each an expert 
ment in regard to this country, the young fish could. In the 
opinion of American fish culturists, be eosUy^brought over 

In connection with the recent mooting 0/ the French learned 
societies, Mr G J Symons writes from Paris as follows — 
” M Michsl threw out a suggestion which appears to me likely 
to, or at any rate possibly may, be the means of averting tbs 
principal source of danger in crossing the Atlantic. I refsr, of 
course, to Icebergs in foggy weather and rite total wrecks which 
occur from running on to them. It is well known that the 
proximity of foebsegs is Indicated by a diminution hi the tern 
perature of the sea. M. Michel a proposal is very simple: it is 
merely that Transatlantic stsamars should carry a submerged 
electric thermometer, which might easily be arranged to ring a 
bell in any put of tbs vessel on tbs occurrence of whatever 
change of temperature might be decided opoc ” 

A secsnt letter In the 7V«er states that a cross halo was assn 
on ths night of tb« 14th March. On tbs sains night at sunset a 
halo was observed by M. d* Fonvielle, and described by him in 
his drily meteorological article in the Paris Ttmp, It was a 
circular halo, no trace of the cross being seen. It does not 


appear that ths p h e n o m e n a were produced by the mm «food, 
as the clouds were drifting southwards. Bat balds warn very 
frequent about that time. On ths lath a solar halo was seen by 
M da Fonvielle, and noted in Natume, vol xL p. 395. The 
aame dims may peasant, when seen from different a l tfa da* , 
different appearance* j tUs is proved by the variation* tff aSpoot 
observed by M. Tissandier In his lost ascent. 

At the convmtuion* of the Qoekett Club to bo held at Uni¬ 
versity College to-morrow night, Mr. J V Tafc will exhibit some 
specimens of the Colorado Potato Beetle. 

Tint large refractor (fourteen inches) of the Paris Observatory, 
which was damaged during the Communal disturbances, is now 
being restored. The roof, which had been perforated by 
hundreds of balls, will be pat In working orjbr This refractor 
will be exclusively devoted to celestial photography 

Ths publishers oi the “ Instructions for the Observation of 
Phonological Phenomena,” referred to in a recent lumber 
(p 408), are Williams and Stratum, Lawrence Lone, Chespatde. 
We believe that forms for recording observations, may be ob¬ 
tained by appiicajoa to the Secretary of tho Meteorological 
Society 

Tkt Coitniti is the title of a fortnightly journal published by 
Silver and Co., which gives the cream of the news from the 
colonial possessions of Great Britain. Each issue contains one 
or more papers of a scientific nature on subjects connected with 
the colonies. The subjects are well selected, and the informa¬ 
tion is generally accurate and valuable 1 he number for April 3 
contains two interesting papers, one on the races of man inbt 
biting New Guinea, and the other on the Lac insect and ill 
commercial products (illustrated) 

1 he /fatal Colonist for Feb. 26 contains an Interesting paper 
on * The Bee-tailor and the Crane or Windlass Spidtr 1 Instinct 
or Reason ? ’ The /fatal Colomtt de se r ve * to be commended far 
the interest it has always shown in scientific matters, it has 
ever been ready to open its columns to contributions on sub¬ 
lets of scientific interest. In a note prefixed to the paper the 
editor states that he wishes to enlist the “sympathies and the 
aid of those readers who are observers and students in th* 
various branches of Natural History, ’ so as to follow up the 
paper referred to with a succession of similar records of observa¬ 
tions. We hope the Invitation will meet with a response from 
many quarters. To quota the words of the preliminary note, 
“ We feel assured that there are many throughout the colony 
whose observations of the habits of animals, of tb* charac¬ 
teristic products of their own localities, whether animal or vege¬ 
table, and the like, would be of great interest to others, and 
dowIMt rtrr matoialtv to the advancement of a cjcaca. 

and we should be glad indeed to make our journal the vehicle 
of communicating such records to the public.” The Tom 
Council of Durban, we are gUd to see, contemplate setting apart 
a portion of the new buildings for the purposo* of a museum. 

The additions to th* Zoological Society's Garden* during th# 
past week include a Green Moakey (Ctno/ilktftu caUUrkktu ) 
from West Africa, presented by Mrs. Langej a Vervet Monkey 
KCtrnpUkt «w lotandK) from West Africa, presented by Miss 
Emily SlasUon j a Golden Eagle (AptU* ckrytttftHt) frosn Spain, 
presented by Mr J Arthur Wright j two L eo db eslets QflkatOo* 
(Caeoiua ItaMm/tri) from Australia, presented by Mr G. L. 
Prendergast j two Shoveller Ducks (SfatnU clyp#ta\ European.; 
a Blue-fsoed Green Amsxon (Ckrftotu touftuti) from St. Lucie, 
West India, purchased; an Ocelot (F 4 u pardM) from South 
America) a Porto Rico Pigeon (CefimM$ eortmis) from St 
Vincent, purchased. 
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ACCIDENTAL EXPLOSIONS* 


to ray prevalent, in the exploit!* character of these liquids. 
The act that they and their vapoun are amply inflammable, 
and that the latter require* to be mixed with a large volume of 
air before their ignition can be accompanied by explosive effect*, 
ta ao shrerty realised. that in public print* petroleum i* at ill often 
ifolten of as an explosive wbatance. The popular betel in the 
explosiveness of these simply hi flammable liquid* coo traits 
strangely with the fact that many explosion* hare been brought 
about by the careless employment of candle* or other naked 
flames in p remis e s where the volatile varieties bare been stored, 
or where the operation of transferring the Bquid from one vessel 
to another for purposes of sale is earned 00, the result being the 
ignition of the explosive mixture produced bythe volatilisation of 
the tpir t and ita diffusion through the air Thu fact doe* indeed 
tend to discourage the hope that the proportion of accidental 
explosions of gunpotodtr which are apparently due to ignorance 
may become very greatly dimmishcd by keeping its explosive 
properties before the minds of those using it. 

The lecturer then referred to the legislative restrictions in connec¬ 
tion with the transfer, storage, and sale of petroleum and petroleum 
oil*. The danger arising more especially lima the transport and 
storage of imperfectly refined oils under designations which apply 
to the properly refined and therefore safe petroleum or coal-oils, 
which do not demand special precautions for their safe storage 
and use, and are consequently not subject to any restrictive or 
precautionary regulations, renders the application of the existing 
legal regulations to the inspection of petroleum-oi/r imported into 
England of special importance. Referring to the so-called flashing 
tat described in the Act of Parliament, Prof Abel thinka it un¬ 
doubtedly desirable, in the framing of any future Act, that this 
test should bo carefully reconsidered, as well aa the question 
whether some narrow limit below 100* F may not reasonably, 
and without incurring any increased risk, be fixed within which 
the flashing point of an oil (an the temperature at which it 
evolves vapour) may range, t 

The liability of oil or spirit to leak from casks or barrels even 
of the best construction, consequent upon tbs rough usage to which 
these are unavoidably subjected when transferred from store to 
ship or carriage, and the reverie, need scarcely be pointed out But 
even in the absence of leakage from the openings of the barrels, 
or from any accidental point of escape, evaporation or diffusion 
of the volatile petroleum will occur through the wood itself of 
which they are constructed, especially in the warm holds of ships 
or in stores exposed to the sun, even though the precautionary 
measure is frequently adopted of rinsing the barrel out before 
use with a solution of glue. Itis evident that the object of im¬ 
parting an impervious costing to the interior of the barrel can 
thus ba only very imperfectly attained, and that, even if it were, 
the alternations of temperature to which the barrels must be 
exposed must in course of time open up places for escape by 
leakage or evaporation 

The danger* resulting from the escape of petroleum spirit or 
its vapour from receptacles in which it is kept, in confined spaces, 
whers little or no ventilation exists, hat beyn but too frequently 
exemplified by explosions moan or leas violent, followed by fires 
h* localities where it is stored or handled, or in the holds of 
vessels in which it it transported. Accidents of such kinds have 
been due either to carelessness in transferring petroleum from 
one venel to another, in a shop or store in which a light has 
been burning at the time, or to a light being carried into ora 
match struck in a store where vapour has been escaping until it 
has formed tn explosive mixture with the sir The lecturer had 
a vivid recoQeotioa of an aeddent of this Irind which be witnessed 
at the Royal Coifege of Chemistry in 184? Mr C. B. Mans¬ 
field, who was then engaged in his important re searches on the 
Qomposftton of ooai-tar naphtha, which led a few yetrs afterwards 
to baaed untimely death, wss engaged at on* extremity of a low 


room (38 feet long, about 30 feet wide, and 10 feet high) in 
con venting cm of the most important of these product»-Ma* 
sol—(which boils at 176* F) mlo nitrobenaol in a 
retort, which suddenly cracked, end, yielding to the pressure of 
its contents, allowed the warm liquid hydro-carbon to flow over 
the operating table. There was a gas-flame burning at the other 
extremity of the laboratory, and no other source of fire. Within 
s veiy few minutes after the fracture of the vessel a sheet of fluma 
flashed from the gss-flsme along the upper part of the room and 
comprankated to the table upon which the liquid had been 

Among other “ accidents " referred to as arising from a similar 
cause, was the recent explosion of the powder laden barge in the 
Regent's Canal. It was established by a sound chain of circum¬ 
stantial evidence that this explosion mutt have been caused by 
the ignition, m dm cabin of the barge, of an expletive mixture of 
air and of the vapour of petroleum, derived from the leakage of 
certain packages of the spirit which were packed along with the 
powder 

It is Impossible to protect heavy packages from rough usage, 
in the processes of unloading ships or other vehicles of convey¬ 
ance ; it it therefore most important that means should be adopted 
of thoroughly closing the vents of receptacles of petroleum spirit 
by such means as are capable of sustaining ordinary rough usage 
without any Injury to their efficiency, and that the improvement 
of the nature and construction of the receptacles themselves be 
scnously considered with the view of reducing the liability to 
accidents resulting from the escape of the spirit or its vapours, 
and the contequent creation of danger connected with the 
transport and storage of these valuable illuminating materials. 

The fact that combustible, and especially inflammable, solid 
substances, if of sufficiently low specific gravity, and reduced to 
a sufficiently fine state of division to allow of their becoming and 
remaining for a time suspended in air, may furnish mixtures with 
the latter which partake of explosive character, scarcely needs to 
be pointed out The ignition of a particle of such a substance, 
surrounded by atmospheric oxygen, will, under these conditions, 
at once communicate to others immediately adjacent to it, and 
if the part ides of suspended solid matter be sufficiently nume¬ 
rous and finely divided, the ignition will spread throughout the 
mixture with a rapidity approaching that of a mixture of inflam¬ 
mable vapour and air, the devdopmeat of gasoous products and 
best being sufficiently rapid and considerable to produce explosive 
effects, which may even be of violent character, their violence 
being regulated by the nature and [inflammability of the solid 
substance, the proportion and state of division in which it is dis¬ 
tributed through the air, the quantity of the mixture, and the 
extent of its confinement 

Explosions of an accidental nature produced in this way are 
believed to have occurred in connection with operations in the 
chemical laboratory; but H was scarcely to he expected that the 
first clearly authenticated cues of any importance should have 
arisen out of the apparently harmless operation of grinding com. 

That a mixture of very fine flour and air will ignite with a flash 
when light is applied to it, and produce in a very mild form the 
species of explosion observed on applying a light to licopodinm 
suspended m air, is not very difficult of demonstration, but it is 
not easy to realise the possibility of the production of violent 
explosive effects by the ignition of such a mixture even upon a 
very large scale, though the rapidity of ha ignition be acci¬ 
dentally favoured by the warmth of the atmosphere. Cotton 
mills have been known to be rapidly fired by the ignition 0f 
cotton particles suspended in the air, bat, compared with flour, 
cotton is very combustible Floor when absolutely dry would 
contain only about half its weight of carbon, and about six par 
cent of hydrogen, the remainder consisting of nitrogen snd 
mineral substances, constituents which, by absosMag best in¬ 
stead of contributing to ita development, mart tend to reduce 
the rapid combustibility of the substance. Yet the possibility of 
very serious cakmitiea arising out of the accidental ignition of a 
mixture of flour* dust and sir has been but too conclusively 
demonstrated. 

Referring to a destructive explosion is sons extensive steam 
flour-mills In Glasgow in July 187*, the lecturer said that its 
origin was ooncJsaivriy traced to the striking of fire by a pair of 
mflbtcMfc through the stopping of the “feed,” or supply of 
grain to them, and the consaensnt friction of tbdr bare surfaces 
against sach other, the result being the ignition of the mixture 
of Mr and fins flour-dust surrounding the mill-stone*. 

TMs ignition sloo* would not suffice to develop say violent 
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explosive effect*; such ignition* though occasionally obeerved 
to (mail mill*, being cawed either by the striking of fire by the 
atone* or by the incautious application of a light sear the milt 
atone* or the meal-spout attached thereto, bare sot to the** 
instances been attended by any serious remit* But to an eaten* 
■toe mill, where many pain of (toner may be at work at one 
time, each pair haa a conduit attached to it, which lead* to a 
common receptacle called an exhaust-box j Into this the mixture 
of air and very fine flow du*t which aurroundi the millstones i* 
drawn tor mean* of an exhau*t-f*n, aometime* aided by a system 
of air blower* The fine flour i* allowed to deposit partially to 
thi* chamber or exhautt box, and the air then puses into a lecood 
chamber called a ittoe room, where a further quantity of duit U 
depoiited It follow* that when the mill i* at work there cham¬ 
ber* and the channels or spout* connecting them with the atmo¬ 
sphere immediately surrounding each millstone, are all filled with 
an inflammable mixture of the finest flour-dnit and air, and that 
consequently the application of a light to anyone of thore channel* 
or the linking of fire by any one of the millstone* by igniting some 
portion of the inflammable mixture, will result in the exceedingly 
rapid apread of flame throughout the confined spaces which are 
charged with it, and will thus develop an explosion The vio¬ 
lence of inch explosion* depends much upon details of construc¬ 
tion of the exhaust-boxes and stive room* and upon the dimen 
don* of the channels of communication , it must obviousl; ' 
regulated by the volume of inflammable mixture through vt 
Are rapidly spreads and upon the extent of its confinement 

The subject of flour mill explosions, though it has attracted 
little if any attention in this country previous to the Tradeston 
explosion, it discussed to continental treatises on flour-mills, and 
the results of Profesiors Rankmc and Macadam s inquiries have 
demonstrated that accidents of this kind are actually of ordinary 
occurrence to mill* especially since the introduction of the 
exhaust arrangements Those gentlemen point out that it 
appears scarcely possible to guard against such accidents alto¬ 
gether, although the frequency of their occurrence may probably 
be much reduced by adopting efficient precautions to prevent, as 

the a 
the gi 

chilly of the mills nnd the dust passages. In order t 

_as possible the damage and risk of sacrifice of life resulting 

from such explosion* it is important that all receptacles into which 
the dust laden air is drawn from the mills should be fixed outside 
the building* and constructed so as to offer as little resistance 
as possible to the sudden expansion resulting from the ignition of 
the inflammable mixture. The conduits leading from the mills 
to the exhaust chambers should, moreover, lie of small dimen¬ 
sion* and there should be no other communication between the 
interior of the building and the dust receptacle* which must not 
be opened while the mill is at work. By adopting precautions 
of this kind the mill-owner may succeed, at any rate, in reducing 
the mischief resulting from an accidental Ignition of flour dust 
at the millatonei to such limits that the null itself and the lives 
of those engaged to it will not be endangered. 

The production of explosions by mixtures of air with marsh 
gas, coal gas, petroleum vapour* or a finely divided inflammable 
■did such as now, has been shown to be doe to the application 
of sufficient heal to some portion of the mixture to canse the 
atmospheric oxygen to combine with the combustible constituents 
of the ga* vapour or solid, the results being the development of 
chemical action, the formation of gaseous product* and their 
expansion by the heat developed It need scarcely be said that 
the same explanation applies to the product on of explosions by 
thst class of so-called explosive agents which is prepared by 
Intimately mixing combustible or inflammable solids with a solid 
oxidising sgent (i e. an oxygen compound which readily yields 
up a part or the whole of that gas under the influence of heat, 
and with the co-operation of chemical force, to carbon, hydrogen, 
oc other readily oxldisable elements) Distinct from these explo¬ 
sive mixtures as regards their nature, but quite analogous to 
them in their behaviour and the effects they produce when sub¬ 
jected to beat or other disturbing influence* are explosive com 
founds. Ilia majority of these contain carbon, hydrogen, and 
oxygen as tb* most important components j they are more or 
less susceptible of sudden or extremely rapid transformation into 
gtsts or vapours, attended by development of great heat, to 
consequent* either of their resolution into their eftmsetsry con¬ 
stituents. or generally of the rearrangement of these into com¬ 
petitively simple (toms of combination. Some of these explosive 
---TO of such unstable character that they are liable to 


undergo change from very a 


active chemical character; or they may ei_^ 

lutely spontaneous charge. In soch substances d 
may be to the first instance se tabh s h ed only to a vary mtotto 
extent, tost this decomposition, by toe products to which ft give* 
rise, and by tha attendant development of heat, however mall, 
may speedily promote farther and more rapid change to the 
man of the substance, so that eventually decomposition of 
violent nature may be established, and the principal portion of 
the compound may suddenly undergo tha same transfbvmatkm 
into gases or vapour* atteoded by the same developorent of 
heat, as though any one of the agencies (It , Are, fitotioe, or 
percussion) ordinarily employed to determine the expkieicn of 


brought about are more familiar to sc _ 

-taring chemists than to the general public, tost accidental 

explosions of very alarming, and, to a few instance*, of very 
calamitous character, are on record which, though not actually 
of spontaneous nature, to the strict application of tha term, have 
been brought about without any apparent application of external 
inciting agencies, and have hence, from n practical point of view, 
not been incorrectly classed as spontaneous explosion* 


is spontaneous expkx 
{To be continued.) 


SOCIETIES AND ACADEMIES 

London 

Mathematical Society, April 8.—Prof H J S Smith, 
FRS, president, in the chair —Mr G H Darwin gave an 
account of two applications of Peauccllicr’s cell* first, to “ ton 
mechanical description of equipotential lines ”, and seimndly, to 
“ a mechanical method of making a force which varies inversely 
as the square of the distance from a fixed point" In this latter 
case, let a be the fixed pivot of a cell, and suppose the cell to bn 
In equilibrium under the action of two face* P and P, acting at 
D and D Then by the principle of virtual velocities— 

F I oD*P t elimo Now, o£> fB - eA* ~ A IP 


t oD _ 

TZr- TF 


F oD-P oB 


whence 

If then F Is a constant force acting away from * Pit an attrac¬ 
tive force varying as tB~ % Mr Darwin stated that tha idoa 
was the joint production of his 
brother Horace and himself, and 
that he entertained the hope that 
it would be possible to construct 
a toy to give an ocular proof of 
elliptic motion. A rough model 
was exhibited Sir W. Thomson, 

F R.S , expressed his pleasure at 
having heard the communication, 
he had himself failed in trying 



mailing such a force —Sir W 
Thomson then made two commu¬ 
nications to tha Society 1 one on 
the integration of tbe equations for 
the motions of a system acted on 
by forces expressed by linear func¬ 
tions of the displsaemenU and velocities j lb* other on the vibra¬ 
tions ot a stretched string of gyrostats (dynamical theory ef 
Faraday's magnetic rotation of the plane of poiexhetiou).—■ 
Prof Cayley, F R.S, made a few remarks on soma totem* 
connected with tbe theory of at tr a cti ons,—Mr TuckerThcaT 
sec., then read a portion of n paper by Prot Wolstsaholuta 
Tbe problem discuseed in tola paper is tons enunciated t—A tube 
of fine uniform bore is bent Into the form of a regular pelywwe oi 
n side* and filled with equal volumes of u different flaide which 
do not mix j it is then dosed, and held to any poatikm to a 
vertical plane. The tides of the polygon formed wfattmt tint 

be one of cquihhrtom. He applies Msresuits to a ftfriinlt 
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turn danstiy will always be vert leal. Again, If * * 4, and 
a, +» A m a, + (fiipjhp* baing the densities of the fluid*), then 
the diagonals of die square formed by the surface* of the fluid* 
wQl be vertical and horizontal This instrument, Prof Wolsten 
holme suggest*, might possibly be used os a level and plumb- 
hflaj perhaps, also, tome interesting toys might be made by 
other polygons.—A paper by Prof J. Clerk Maxwell, FR.S, 


_Jr polygons.—A paper by Prof J. C_ 

on the appliestioa of Hamilton’f characteristic function to optical 
instruments symmetrical about an axis, and the value of the 
fanetkm for a spherical surface, was taken u read. 

Geological Society, March 24.—Mr John Evans, V P R S, 
president, in the chair—The President announced that the 
late Sir Charles Lyell bad bequeathed to the Society the 
tom of 3,000/ for the purpose* stated recently in our Notes, 
•p. 434.—Prof Prestwlch proposed and Mr. W W Smyth 
seconded the following resolution — “ That this meeting, having 
heard the announcement of the bequest made to the Geological 
Society by the late Sir Charles Lyell, desire to record their deep 
sense of the lost the Society has sustained by bis death, and their 
grateful appreciation of the liberal bequest for the advancement 
of geological knowledge placed at their disposal by their late 
distinguished Fellow —The following communications were 
read 1—On the occurrence of phosphates in th* Cambrian Rocks, 
by Henry Hicks, KGS. In this paper the author showed 
from experiments that the Cambrian strata in Wales contain a 
for greater amount of phosphate and carbonate of lime than had 
hitherto been supposed The results published by Dr Daubeny 
some yean ago, and which have since received the support of 
some eminent geologists, were proved therefore to be entirely 
fallacious when taken to represent tile whole Cambrian senes, 
for though some portions show only a trace of these ingredients, 
there are other bedB both interstratified with and underlying these 
series, which contain them m unusually large proportions The 
author, therefore, objects to look upon Dr Daubeny’s expert- 
ments as tending in any way to prove that the seas m which 
these deposits bad accumulated contained but little animal life, 
arx^ that we had here approached the borders of the lower limit 
of organic existence. He contended that the presence of so 
much phosphate of lime, and also of carbonate of lime, as was 
now proved by analyses made by Mr Hndleston, F CS , Mr 
Hughes, FCS, and himself, to be present in sene* of consider 
able thickness in the Longmynd group, Menevian group, and 
Tremadoc group, proved that animal hie did exist in abundance 
in theso early seas, and that even here it must be considered that 
we were for from the beginning of organic existence The 
amount of phosphate of lime in some of the beds was in the pro¬ 
portion of nearly ten percent, and of carbonate of lime over 
forty per cent The proportion of phosphate of lime, therefore, 
is greater than is found in most of what have been considered 
ths richest of recent formation*. The amount of PgO, was also 
found to increase in proportion to the richness of the deposit in 
organic remains. It was found that all animal and vegetable life 
baa contained it from the very earliest time ; but it was apparent 
that the Crustacea were the chief producer* of it in the early 
seas, and of the Crustacea, the trdobites more particularly It 
was alwaya found where they were present, and the shell of some 
of the larger trdobites, as now preserved, contained as much as | 
from forty to fifty per cent, of phosphate of lime. The analyser 
made by Mr Hndleston and the author, of recent Crustacea, 


proved mat they also contain P,0, in very considerable propor¬ 
tions. In the seoond part of the paper the author showed that where 
intrusive dykes had passed through or between the beds con¬ 
taining the phosphate of lime, the beds for some distance on each 
side of the aykes had undergone a considerable change Scarcely 
a trace of the PjO, or of the lime was now to be found m them, 
though it was evident that before the intrusions into them had 
taken place, they, like the other portions of the beds, had evi¬ 
dently contained 1 ” 


A both ingredients m c 


e proportions. 


It was well known that heat tlone could not separate P,0, from 
Kmo > therefore he found it difficult to account for this change 
in' At character of the beds, unless it could be produced by 
got** or watery vapotar passing into them at the time the intro- 
ions took place. He thought it even probable that the dykes, 
which in some parts are found to contain a considerable amount 
of Ibne and alio of P,O t . might have derived these, or at least 
some portions of th«se,from foe beds through which they had 
been forced, and which must hove been broken up and melted 
as they passed through them, There are no contemporaneous 
fcfft known In V»'t Its of earlier date than the Llandeilo bed* j 
Khd he thought these dykes belonged to that period, and that they 


were injected into the Dower Cambrian beds after from 8,000 to 
10,000 feet of depo«it had been superimixwed In an agricul¬ 
tural point of view the author considered that the presence of *0 
mash phosphate of lime in some of tbe senes of beds must be a 
matter of great importance and on examining the district* 
where these sene* occurred, he mvariably found the land exceed¬ 
ingly rich Mr Hndleston gave the results of the analyse* made 
by him at the request of Mr Hicks He found in a portion of 
dark gray flaggy rock taken from close to a fossil 1-62 in a 
portion of black slaty rock containing trilobites, but in 00ctact 
with trap on, in’a portion of the shellof a trQobite 17105, and in 
the trap above- mentioned 0323 per cent, of phosphoric anhy¬ 
dride A lobster-shell dried at 100° C gave 3 26, an entire 
boded lobster (undned) o 76, and a boiled lobster without shell 
o 332 per cent, of r,O e . If the analysis of an entire lobster be 
correct, he estimated that a ton of boiled lobsters would contain 
about 17 lbs. of phosphoric anhydride In the analysis of a 
shell of a tnlobite there appears to dc a great excess of phosphoric 
tckl, which Mr Hndleston thought must be due to substitution.— 
Note on the structure of the phosphatic nodules from the top of 
the Dal* Limestone in North Wales, by Mr Hawkins Johnson, 
F G S In this paper the author described the appearance* pre¬ 
sented by thiu sections made from some of the phosphatie 
nodules and shalei described by Mr D C Davies, F G S , m hfo 
recent paper In lxilh nodule and shale he finds structure which 
he is inclined to identify with sponge-structure , but the mass 
also contains innumerable foreign bodies, chiefly fragments of the 
shells of Molluscs and Crustacea, with many irregularly ovate 
bodies that remind him of Cosctnopora , and some that may be 
sponge-spicules The author enumerated fourteen nodular for¬ 
mations from various localities and of various composition, fat 
which he has detected organic structure, and to widen he there¬ 
fore assigns an organic origin, and he protested against the 
application of the term “concretionary” to such bodies.—On 
the maxillary bone of a new Dinosaur, Pnodontognathus Phtl- 
Itjutt contained m the Woodwardian Museum of the University of 
Cambridge, by Mr Harry Govier Seeley, F L.S , Professor of 
Physical Geography in Bedford College, London The bone 
described in this psper was indicated by the author in hla 
“ Index to the Aves, Ornithosanna, and Reptilia in the Wood¬ 
wardian Museum,’ under the name of lguanodon PhtlUpsti. 
Further examination and the detection of successronal teeth 
resembling those of Scthdosaurus, and those referred by Prof. 
Huxley to Acanthophoiis, induced him to regard tbe species as 
representing a new genus, most nearly related to Ifylaasaunu. 
The specimen consists principally of the external and alveolar 
portion of the left maxillary bone, which is 4I Inches long, the 
alveolar part being 4I inches, and the remainder made up by a 
posterior spnr for connection with the malar From the middle 
of the upper margin springs an ascending nasal process, separat¬ 
ing the orbit from the nasal aperture. The presence of the 
posterior spur, or jugal process, seems to indicate an affinity to 
the Iguanodontldte, notwithstanding the resemblance of the teeth 
to those of Scehdosaurus The teeth, which are seen In their 
sockets, have their crowns resembling those referred to Echino- 
don, Scthdosaurus, snd Acanthophoiis , especially tbe last, differ¬ 
ing chiefly by being relatively narrower, by having only 5-7 
denticles on each side, by wanting the thickening at the base, 
and by terminating in a sharp point The author described in 
detail the characters presented by the fossil, and indicated their 
bearing upon its systematic position. It was imbedded in a mull 
slab of yellow sandstone, winch also contained a specimen of 
Paten vacant, and is probably of Great Oolite age.—Description 
of a new species of tbe gen ns Ucmipaiatus, Desor, from the 
Tertiary Rocks of Victoria, Australia, with notes 00 some pre¬ 
viously described specie* from South Australia, by Mr R. Ethe¬ 
ridge, jun , t G S. In this paper tbe author described a new 
specie* of the genus Hcmipatagvs, under the name of H Wtodsh, 
snd appended to-this description some remarks cm the characters 
of Psammtcktnus Woodsn, Laube, Mtcraster hrevistdla, Laube, and 
Monostychta austraits, Laube, and also a synoptical list of the 
Australian Tertiary Echinodennata hitherto described 
Physical Society, April icx—Pto£ G C Foster, vice- 
president, jn the chair —Prof. II M'Leod communicated to the 
. Society some observations on the defects of the human eye as 
I regards achromatism. Tbe eye has been considered to be achro¬ 
matic because it practically is so, but it Is easy to offer abundant 
I evidence of the defects of the organ in this respect. For instance, 
to short-sighted persons th* moon appears to have a blue fringe. 
In using the spectroscope, the red and blue end* of the speotroae 
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canfiot be leen with equal distinctness without adjusting the 
foaming Asm. A black patch of paper on a blue grand 
appears to hate a fringed edge if viewed from even a ihott dis¬ 
tance, while a black patch on a red grand, when observed 
under sin ilar conditions has a perfectly distinct margin Prof. 
M Leod then explained that the overlapping of images in the 
eye produced the mental impression tost there is no want of 
achromatism It is interesting to note that Wollaston considered 
that the coloured bands of the spectrum were really divided by 
the black (Fraunhofer) lines, and bis statement that the 
red end of the spectrum does not appear to have a boundary 
line because the eve is not competent to converge the 
red rays properly shows that he hsd very nearly, if not 
quite, discovered the achromatic defects of the eye Dr 
Young ascribes to Wollaston the merit of having observed 
that when a luminous point is viewed through a prism the blue 
end appears to be wider than the red, the eye being incapable of 
recognising that the spectrum has the same width throughout its 
entire length An excellent experiment waa then exhibited to 
show tbe relative distinctness of a dark hue on grounds of various 
colours. A string or wire was so arranged that ita shadow bar 
versed tbe entire length of a spectrum which was throam on a 
screen by an electric lamp When viewed from a short distance 
the edges of the shadow appeared to be sharp at the red end, 
but gradually become less distinct, until at the blue end nothing 
but a blurred line remained Dr W H Stone considered that 
the paper was specially valuable as suggesting a possible mode 
of investigating the relation between the defects in the eve and 
the personal co efficient of error in observation.—1 rof. Guthrie 
showed a kaleidoscope, devised by Mr R. Cowper, in which the 
usual geometrical effects were produced by fragments of mica 
ilium nated by polarised light—Mr Wilson, Demonstrator in 
the PI ysical Laboratory South Kensington, exhibited a modifi 
cation of Thomson 1 galvanometer whlcli might be readily con 
■tructed at a small expense He used two discs of glass and 
replaced tbe usual brass quadrants by tinfoil the connection 
between the binding screws and the quadrants was effected by 
fusible solder and platinum wires.—The Vice-President then 
alluded to the lamented death of Mr C. Becker of the firm of 
Messrs, hlliott, whose loss will be severely felt in every laboratory 
in this country 

Royal Microscopical Society April 7—11 C Sorby, 
T R.S president in the chair —A paper by the Rev W H 
Ballinger and Dr Drysdale waa taken as read it was entitled, 

Some further Researches upon the Lite History of the 
Monads, and described tbe results of a number of careful 
obscrvnt ona made in continuance of the senes communicated 
upon former occasions—The President read a paper on some 
contrivances for the study of spectra and for applying the mode 
of spectrum ai slysis to the 111 croscopc. Having exhib ted and 
explained the improved form orspectrum microscope, the adapta¬ 
tion of tl c spectroscope to the binocular arrangement, and a new 
form of d aphragm, the author proceeded to show the meaning 
of tbe nlisorptton bands and the various methods of measure¬ 
ment and determination, pointing out the advantages of his new 
wave length system over his former plan of comparison with the 
quarts interference scale Tbe effects of acid or alkaline addl 
lions to solut ons were also shown by means of diagrams. 

Institution of Civil Engineer*, April 6.— Mr Thos E. 
Harrison, president, in the ebair —The first paper read was 
on the manufacture of steel, by Mr Wm Hackney, B.Sc —The 
second paper was on Bessemer steel rails, by Mr joalah Tlmmis 
Smith. The object of this paper waa to endeavour, briefly, to 
show that, with care in manipulation and in selection of mate¬ 
rials, Bessemer steel might be produced constant in quality, and 
that certain inexpensive tests might be applied which would abso¬ 
lutely determine the quality of the material, m most if not all of 
iu characters so far as waa required for railway and structural 
purposes. 

Paws 

Academy of Science*, April 5.—M Fnfmy in the chair — 
The following papers were read —On a singular case of mag 
netiaatkm, by M J Jamin —On the theory of aspiration, with 
remarks on the new note of M Peslta, by M. Faye.—On tbe 
limits of combining carbon with Ira, by M. Bousmgult —On 
some document* relating to the history of diabetes, by M 
AndraL— M van Beneden then presented to the Academy a 
work on parasites in the animal kingdom.—The Academy tH»n 
nominated « number of gentlemen to superintend the cprnpeti- 


_ {April 15 , 18 # 

tioa for various prises during 187$.—On a scie n t ific balloon wnt 
of long duration, by MM. Slvd, CrocASpMU, A. uni G. 
Tisssndier^snd^obert ^ThU Is ^detailedsmosa t^wlth several 

Lsfztmtk 00 March 23rd last The balloon was t8 metres in 
observations^ he l ^.^ 000 ^ ttbto sootr ** ofj?«HMU «c |«»tific 
meters, com p asses, telescopes, and spectroscopes. Moreover, 
they had a fine electroscope, with a long copper win of 900 
metresjisnd an apparatus to measure the absorption of carbonic 
acid. The oboervers saw a fine lunar halo and nx shooting stars, 
one of which with a kmg intensely bine trail Foot carrier 
pigeons were despatched, nooe of which retained to Paris.—A 
note by M Sirodot, on the Mammoth of Mont-Dol (ftfe-et- 
Vilaine).—On the relation between the m cyclic periods of the 
exponent of an algebraic curve of the m degree, by M. Max 
Marie.—Researches on co-vanables, by M C Jordin.—A 
memoir by M H Durrande, on the applications of die 
general theories of dynamics to the motions of a body of 
varying form.—A note by M Booty, on the quantities of mag¬ 
net 11m and the situation of the magnetic poles in thin needles.— 


Gripon. —On the formation of iodic acid in flame* in which iodine 
is volatilised, by M G Salet—A note by M R. Engel, on the 
substitution of hydrogen by mercury in creatine.—A note by 
by M Lecoq de Boisbaudran, on the inequality of action of dif 
ferent isomorphous bodies on the same supersaturated solution; 
account of experiments made principally with potassIc chrome 
alum and ammonia alum —On a new process of extracting salt 
from soils, applied in the Sonth of Fiance, by M A. Joannon, 
This process renders Urge tracts of land which are now lying 
blue and unfertile, fit for purposes of agriculture.—A note by 
M A. F Morion, on the anatomy of a remarkable species of the 
monp of Nemertida, Drtpanothorus sptctahtlls —A note by M 
E. Prtilieux, on tumours produced on the wood of apple tree* 
by the Pueeron laHtgbrt (a parasitic insect) —A note by M 
Dezautiire on the sound* produced by the heart.—MM. Schnetx 
ler Pelletrau, Chase, Nodey, Chaperon, and Delfau, then made 
some communication* with regard to Phylloxera,—M Petrequin 
then addressed to the Academy several papers on the application 
of galvnno-puncture in the treatment of antnrisms.—A memoir 
by M Jacquet, on the use of the tables of Pythagoras for any 
number—A note by M. Tndon, on the mean* of making 
telescopic observations and obtaining photographic proof* 
in the inside of an aerostatic diving bell—A note by M Groey, 
on the xodlocal light observed at Toulouse in February and 
March 1875, giving detailed table* of the observations of this 
interesting phenomenon.—On a method of calculating the abso¬ 
lute perturbation* of comets, by M Hugo Gylden.—On manga 
netiferous iron from carbonates, by MM L. Troort and P 
Hautefeuille.—Researches on the carboy of white cart iron, by 
M P Schhtxenbeiger and A Bou r g s ri a ,—On tbe theory of 
storm*, a reply to M Faye, by M H. Peslin.—A note by M 
Hildebrand HUdebrandsson, on the superior entreats of the 
atmosphere in their relation to the isobarometrical lines.—On a 
new formula for the calcoUtion of the refractive power (or the 
number) of convex lenses by M Moncyer —Gen. Morin that 
presented to the Academy a new part of the Ram* sfArtiUerU, 
published by order of the War Minister 
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THURSDAY, APRIL 2a, 1875 

7 HE ANCIENT MONUMENTS BILI 

I T if so far gratifying that Sir John Lubbock’* bill for 
the preservation of the few remains of our ancient 
monuments that time and the ignorant or sacrilegious 
hand of the spoiler have left, passed the second reading 
by * respectable majority on Wednesday week The 
Committee was fixed for yesterday, and we hope the bill 
wiU pass through the ordeal with its mam principle and 
provisions intact As our readers are doubtless familiar 
with the purpose and main details of the bill, which has 
been before the public for three years, it is unnecessary 
to expound them here, especially as we have already 
done so in a previous article (Nature, vol vn, p 297) 
The objections urged against the bill, both in the House 
of Commons and m the Times article of Monday, seem to 
us either frivolous or inapplicable They may be all 
summed up in the statements that the bill interferes with 
the sacred right of private property, and that it is unneces 
sary, as private owners and the public generally are fully 
aware of the value of our histone and prehistonc relics, and 
that no special provision is required for their preservation 
Aa to the objection that the bill will interfere with the 
individual rights of property, we can hardly believe 
that even those who most strongly urged it really 
believe that this objection will hold water Were the bill 
as it stands passedj into law, landowners on whose 
estates any ancient monuments are situated that the 
Commissioners thought came under the operation of the 
Act, would bo in exactly the same position to the relics as 
before, with the exception that they would not be allowed 
to do anything tending to their injury or destruction 
And we hardly think that even any of the honourable 
objectors to the bill would openly declare that they held 
the right of destruction of a national monument to be 
one of the rights of private property Nearly all the 
objectors expressed their respect for the remains left 
behind by the previous populations of this country, and 
thfir anxiety that no harm should come to them, and 
tbit the bill proposes to accomplish in a way that can 
not possibly be done so long as these monuments are the 
aber' ite property of private individuals. 

Forthe opponents of the bill in Parliament, as well as the 
Times, may talk as they will of the public spint of the 
country being a sufficient safeguard against the ruthless 
destruction of these relics which all but the lowest class 
Of must regard aa precious , but there is no 

dosbt whatever that for want of a provision such as that 
In the bill, many of the most valuable of our 
ancient monuments hare suffered grievous and irreparable 
harm. Ho mom forcible instance coo Id be adduced than 
that of * Caesar’s Camp * at Wimbledon, which, under the 
eyea of the public, and by members of that public whose 
‘‘spirit* is so much lauded, is being rapidly obliterated 
fremthe land. No one can at present prevent it And 
ffer alt the country there are remains of equal value 
wfrp aa preservation it is nobody’s business to see to, and 
Which therefore, by destr u c ti ve time, by phlhstiaa tourists 
sad owners, or ignorant farmers and peasants, am grads* 
kfijr being made to share the fate of Carnert Camp. Had 
WAdka bill been passed a century or even half a century 
You *t—No. sW 


ago, how much valuable material might have been saved 
to the student of history and antiquities, to the investigator 
into the progress of civilisation and of the human race I 

The Times, for some inscrutable reason, has seen 
meet to oppose the bill to a great extent on practical 
grounds, as if its purpose were to preserve every relic of 
the past that might come to light, no matter at what 
expense to the public welfare and convenience. But the 
writer of the article either ignorantly or wilfully mistakes 
the purpose of the bill altogether, we believe that all the 
monuments enumerated are so situated, are at such a 
distance from the “busy haunts of men,” that their 
preservation neither now nor at any future time is 
likely to interfere with the convenience and welfare 
of the existing population. It is simply stupid to 
speak m this connection of fragments of old walls and 
tcsselated pavements unearthed in London, Sir John 
Lubbock himself, we believe, and those who support the 
bill, would have no hesitation in sweeping away any ancient 
monument whatever, if it could be really shown that it 
stood in the way of the progress of the country and the 
rice nut in the Times article there is an unmistakable 
inclination to doubt the 1 utility " of taking any care at all 
to preserve the monuments left by our predecessors, the 
writer evidently cannot see that it serves any “ practical ” 
purpose Not even any of the opponents of the bill 
objected to it on this score The objection is similar to 
that which the same piper urged against the Arctic Ex 
pedition, and might with equal force be urged against 
every undertaking and every pursuit that had not some un¬ 
mistakable so called ‘ practical" end immediately in view 
Were such a principle to have sway, then all science 
might be “ thrown to the dogs ,” but it is too late in the 
day to bnng it forward and with regard to our ancient 
monuments, we feel sure that all the intelligent portion of 
the nation would revolt were it proposed to take no further 
ewe of them, but allow them either to crumble or be 
carted away There is no security against such a fate 
for them unless by some such enactment as that which 
the bill proposes And, after all, we believe that the 
Times itself would advocate the preservation of even a 
fragment of tile, if it could be shown that it would in any 
way conduce to the highest good of the race 

Sir John Lubbock’s reply to the objections urged in the 
House of Commons is so admirable and so much to the 
point, that wc shall conclude by giving it almost entire 
There is a certain touch of well-deserved scorn in his 
remarks upon some of the trivial objections which were 
brought forward 

“ It would not be denied by anyone,” he said, ** that our 
ancient monuments were gradually disappearing, victims 
of the increased value of land and the demand for road 
material and building stones. Now, he asked bon. 
members to look at the ancient monuments in their own 
districts mentioned in that bill, and tell him which of 
them they would see destroyed without regret Was it 
Silbary Hill, the grandest sepulchral monument, perhaps, 
in Europe? Was it Avebury, the most remarkable of the 
so-called Druidical structures? Was it Stonehenge, 
enigmatical and unique ? Was it Arthur's Round Table, 
or the Rollrich stones, Krtscoty House, or Wayland 
Smith’s Forge, dear to all readers of Sir Walter Scott ? 
Or. turning to Scotland, waa it the curious Dun of Doroa- 
diua ? Was ft the Burgh of Moussa, the only one, he 
believed, mentioned the Sagas, and which is even now 
nearly perfect ? Was it Suentft Stone? or fan Cats 
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Stane, with its inscription said to b« in memory of Vetta, 
the son of Hengist ? Was it the Newton Stone, with, its 
inscription as yet altogether unread ? Wat it Maeshowe, 
with Its runic records? or the Ring of Brogar? or the 
Stones of Stennis, with all their romantic associations? 
In Ireland, was it the Giant’s Ring, near Belfast? Was 
it the curious fortification known as Staigue Fort? as 
it the remarkable tumulus of Newgrange, with its curious 
decorations ? Was it the ruins of Teltain, or the remains 
of the hill of Tara associated so intimately with the 
earliest of Insh records ? He hoped that ibe bill would 
be rejected neither by Englishmen nor Scotchmen . and 
Irishmen surely would not grudge a slight and almost 
infinitesimal expense for the preservation of these frag 
ments of early Irish history Indeed, the expense entailed 
by the measure would be very trifling the amount, more¬ 
over, would be settled by the Treasury and controlled by 
the House of Commons Those monuments bad passed 
through great dangers. They had been spared by Roman 
soldiers, by Britons, Saxons, Danes, and Normans , they 
were respected m days of comparative poverty and bar¬ 
barism , in there days of enlightenment and civilisation, 
of wealth almost beyond the dreams of avarice, they were 
in danger of being broken up for a profit of a few pounds 
or removed because they cumbered the ground If the 
House allowed them to be destroyed, they could never be 
replaced It was said that the bill would interfere with 
the rights of property Wbat rights? The right of 
destroying interesting national monuments That was 
the only right that would be interfered with It was not 
incidental to the bill, it was no drawback in the bill, it 
was tbe very object of the measure. It was really, bow 
ever, the rights of destruction, not the rights of possession, 
which it touched. It was now for the House to deter 
mine whether it would exercise on behalf of the nation 
the right to preserve those monuments , whether it would 
maintain the nght of individuals to destroy, or the right 
of the nation to preserve He hoped the House would 
agree to the second reading of the bill, for it would 
surely be a shame and a disgrace to allow those ancient 
monuments to perish ” 

We are sure Parliament, if it passes the bill in its 
entirety, will have not only the approval of the nation, klrt 
tbe admiration of educated men all the world over 


PRACTICAL PHYSICS 

Introduction to Experimental Physics By A. F Wein 
hold, Professor in the Royal Technical School at 
Chemnits. Translated and edited by & Loewy, 
F R A S With a Preface by Prof G It Foster, 
FRS (London Longmans, 1875) 

I N English schools of the present day the teaching of 
Experimental Physics is, with few exceptions, either 
neglected or abused Yet there can be little doubt that 
this subject ought to be an integral part of the secondary 
education of every boy and girl. Its usefulness merely 
as knowledge that touches us at every point in daily life, 
and that finds iu development intimately associated with 
many modem trades and professions, is a tangible argu¬ 
ment In iu favour But It is as a means of edscatien, 
rather than as a vehicle of instruction, that physics should 
be taught in schools. And thu because of iu high power— 
when prqp*ly Uught—of educating individual judgment, 
bgKfrttimngttia senses to habits of accurate observation and 
the mind to char and precise modes of thought Added 
to all this, pmetical physics confers the benefit, by no 
means to b« lightly regarded, of giving to the hands the 
power of useful skiU. 


Prof Foster well remarks, in hu excellent prelaw to 
the work before u* “ In the study of physics wo am 
obliged not only to learn a large number of new facts, 
but also to adopt new habiu of learning; while we have 
at tbe same time to accustom ourselves to attach accu¬ 
rately defined meanings to the terms employed in dis¬ 
cussing physical phenomena, and to reason about them 
with mathematical strictness, and often by the help of 
technical mathematical methods. These characteristics 
of the study of physics give to it a value, as a means of 
training in habits of exact thinking, which probably no 
other study possesses in the same degree, but at the 
same tune they make this study more than usually diffi¬ 
cult, especially to beginner* " 

It is this felt difficulty, no doubt, that largely contri¬ 
butes to tbe exclusion of physics from tbe general curri¬ 
culum of our schools and colleges. And where physic* 
is introduced, it is, we fear, too often badly taught, for its 
method of teaching is misunderstood It generally pro¬ 
ceeds upon the old lines oi the black board and text¬ 
book Nor Ib this to be wondered at. For if a school¬ 
master be really anxious to teach experimental physics 
thoroughly, he is staggered at tbe multiplicity and cost 
of the apparatus involved, and out of this difficulty our 
text books have hitherto shown him no way of escape 

Where experimental science is honestly attempted, 
chemistry is found to be less formidable ; it also abounds 
in useful practical class-books, and so this subject Is far 
more vudely taught than physics To many parents and 
schoolmasters chemistry has become the embodiment of 
all their thoughts of science. Fumes, explosions, and 
mess, are, to a large section of the public, inevitably asso¬ 
ciated with their idea of natural knowledge in general, and 
experimental knowledge In particular The replacement 
of physics by chemistry in schools is much to be regretted 
on educational grounds , for, So far as the present writer’s 
experience goes, it is decidedly adverse to making che¬ 
mistry the first or chief part of the scientific training 
of youth Nor is there much likelihood of seeing 
experimental physics generally taught in schools until 
there are good text books on practical physics that will 
enable the student to construct hit own apparatus aa he 
proceeds. 

On these grounds chiefly we are glad to welcome the pre¬ 
sent translation of Prof Wemhold’e “ Vortcbul* 4 erExperi¬ 
mental Physik * By following the foil and excellent direc¬ 
tions given by Prof WeraboM, any intelligent lad eras he 
hu own instrument maker) and besides the pleesura af 
construction, he will acquire a sound and extens i ve 
acquaintance with the elements of physics by the thank# 
has carefully gone through the book. W 

Knowledge thus obtained wiH be ineffaceahly defildw 
on tbe memory, end He wrath will befier grantor than a 
corresponding expenditure of time spent in merely reading 
several of the ordinary class-book*. Nor can there be 
any doubt, as Prof Foster says, that “whenever this or 
tome similar work comes to be commonly adopted fat 
schools, physics will be in s fair way of beco mfng jsoe 
of the most popular as well as most useful parts of tcheel- 
work, instead of being, as it too often now it, tew^lMd 
and worse taught than almost any other subject** . 

One grant merit of Prat Weinfaold's hemV-baoh fe fa 
greet detail. Nothing is more punching tiranthwnigc* 
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IWinlltjri and awumptions found inthe general run of u draws $0 scale, every bit of apparatus employed has Its 
physical treatises, so that the student is left m the lurch dimensions given, every difficulty Is pointed out, and 
joe* at the critical moment when he most needs help It failure thus made almost impossible. 

I» quite refreshing to notice the minute care with which Nor is this work only useful for science students. We 
Prot Weinhold deacribet the construction of each ptece venture to say any intelligent boy of twelve to fourteen years 
of apparatus. As illustrations of this take the instructions old might begin this book by himself, and, steadily work* 
fee catting glass on p 14, for soldering on pp. a7 and aS, mg at it out of school hours and during the vacation, 
for catting screws on pp 93 and 94 j and especially valu- would in twelve months time have not only mastered its 
able are the directions for making various simple forms contents, but have made for himself a very respectable and 
of binding screw* given on pp. 656-66a Every woodcut thoroughly useful collection of physical apparatus, the 



history and meaning of every fragment of which will be 
known and loved as part of his nature 
Bat we shall be doing Prof Weinhold more justice if 
Wa ghre our readers a few extracts from his hand book 
Here, for example, is a simple and elegant method of 
demonstrating the tension of liquid films. A ring is 
dipped in soap solntion contained in a fiat saucer, and 
then withdrawn, a film is thus formed after the manner 
of Plateau’s experiments—“ If a very fine silk thread, 



Pm, tailed hr liquid pr ewor t. 


WM&dfrom a oocoon, is tied to two point* of the ring c 
gad i {Tig. r, A, a), and the film which is formed be 
b fc hs B within the portion c, by the finger or a roiled 
:giec* ef blotting-paper, the unbroken pardon of the film 
Fiji cqttitct swtcb the thread into a beautiful cure. 
8 MtHigwA bo food enfy *t« aadteld bj the finger at 
Ai^kogthosvbeaite^ittw^fet ths<^tracti<m«sr 


the film will always stretch it so as to form an arc of a 
circle If a small loop is made at the end of the thread, 
(Fig 1, c, D), the latter fixed at a, and the film broken at 
b, the thread of the loop will form a complete circle 
within the ring ’ 

In speaking of hydrostatic pressure, the following 
simple arrangement is described —“ A pig’s bladder, or, 
better still, that of an ox, is cut down near its mouth so 
far that the end of a glass tube of about the thickness of 
a finger, and ten centimetres in length, may bo passed 
through the aperture and firmly tied (if necessary with 
the help of a cork) A longer glass tube is connected 
with the shorter by a piece of tight fitting mdiarubbcr 
tube, and (held in a vertical position by the folk of the 
retort stand The bladder is moistened, placed upon the 
table, flattened out as much as possible, and a piece of 
board, such as the lid of a box or a drawing board, laid 
upon it, so that the bladder is not in the middle, but close 
to the edge of the board At each end of the bladder 
small blocks of wood about two or three centimetres high 
are placed, in order to protect the glass tube, which 
reaches under the board, from being broken by the pres¬ 
sure of the board and the weights to be afterwards placed 
upon it By pouring water from a bottle or through a 
funnel into the tube, the bladder is filled until the board 
begins to rise above the blocks and is in contact with the 
table only along one edge." 

There is a neat illustration of the work done by falling 
bodies on p 74, but the author is evidently unacquainted 
with Prof Ball’s admirable manual on experimental 
mechanics, wherein the student will find mechanical 
problems more rigidly and amply put to the test of 
experiment. 

The section on Sound, we observe, omits all reference 
to the beautiful demonstrations which can be given of the 
reflection and refraction of aound, nor is there a single 
reference to the subject of sensitive flames, the value of 
which as phonoscopes should, in our opinion, hardly have 
been overlooked. The following simple method of making 
, Koenig's ga*-fl*me manometer is given on p. 39$, For 
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tnted 

•re bored m it for the tube*, and a conical cavity is cut 
into each half with a (harp penknife, as shown in Fig 
3. Large corks are never quite air tight, the whole 
of the outside should therefore be covered with a layer of 
sealing-wax one or two millimetres thick, this is done 
after the two halves have been glued together and the 
whole is perfectly dry* Before being glued together, a 
piece of goldbeater’s skin it stretched between the two 
halves at A. The tubes at c are of glass, the aperture of 



c being about o 4 mm. Here we may observe that, instead 
of goldbeater’s skin or collodion film, which students 
in general will find difficult to procure, a portion of 
one of those children’s toy balloons made of thm India 
rubber way be substituted with great advantage It 
should be attached as follows the edge of the capsule 
11 first glued, and the inflated balloon then pressed on it, 
when the glue is dry, the portion that remains attached to 
the capsule is cut round with a knife, by this means 
a tense thin film is strained across the instrument 


acoustics. 

The useful little instrument just described wHI thereto* 
cost little beyond the slight troable of making it Neverthe¬ 
less, the English editor has permitted a firm ofinstnimepi 
makers to advertise it for half a guinea at the end at the 
volume as " an Indispensable piece of apparatus required 
by the student of this work.” In like manner it Is 
dispensable ” to buy a Barker’s min, the price charged 
being a guinea, when on p. sot the student ia shown how 
to make one for twopence. We might quote several 
other instances from this carelessly inserted advertisement. 
As a translator Mr Loewy seems to have done his duty 
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well, but we would suggest the necessity of his exercising 
a little more editorial care if a second edition of this work 
is called for 

In the section on Light there are some capital instruc¬ 
tions for making concave and convex minors, and for 
constructing a simple form of spectroscope, which Is 
entirely built up by the student The manufacture of a 
bisulphide of carbon prism (employed in this spectro¬ 
scope) is always a matter of difficulty. Prof. Weinhold 
recommends making the body of the prism of a lamp 
cylinder cut to a wedge shape by an ignited pastille, thf 


48 + 


[44*7 is, 1% 


the ordinary wooden capsule a large cork is substl- j These toy balloons will bej found of frequent service $ 
1 It is cut across die middle, the necessary hides 



edges are then ground with emery powder, a hole bored 1 
for filling the prism, and the sides o( plate glass (French 
plate should have been stated) cemented on by a mixture j 
of glue and treacle. 

The accompanying woodcuts indicate two simple 
arrangements lor showing the heating power of the 
electric discharge. In the one case (Fig 4) wires, bent 
as down in the figure, are insulated by sealing-wax and 
passed through * cork, la die centre of which is a glass 
tube allowing a gas jet to issue between the wires, the 


gas being ignited on the discharge from an electrophone 
between the points. The other apparatus (Pig. g 
shows that even good conductors are heated by the 
electric discharge. 14 A small wide-necked glass bqttjc la 
closed by a cork, through which two wires pass and also 
a glass tube, which is drawn to a point about 15 mm. 
wide, and bent horaontally. The wires are connected, by 
a long, very narrow strip of tWbfl. The glsss bob*, very 
slightly warmed by holding it In die band far a rnmnapfe 
a drop of water la brought upon the point of the tube. 
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tkf boa* produced by the passage of the spark through 
A* ttrfp of tinfoil is sufficient to expand the air in the 
bottle again, and the drop of water is pushed outwards by j 
the flvyn/tiog air through a space of one or several 
millimetres,” 

Fig. 6 is a simple form of the so-called “lnjector"or steam 
jet pipe for feeding the boilers of steam-engines. A glass 
tube, » a, has corks fitted at each end into which pass the 
tubes ted Steam issues from the small aperture in b, and 
expanding pastes out into the air through c. The air 
within a a becomes rarefied, and the water into which the 
tube 4 dips is thus driven by atmospheric pressure into, 
and finally ejected from, c 

"The construction of the little injector presents no 
difficulty, but the dimensions of the various parts must be 
exactly those shown inthe figure, if the action is to be 
depended upon Each side of the right angle into 
which the jet tube is to be bent should be about 3 cm 
long, and the tube aa wide as c, the pointed end should 
be Ilka that of b, or very little narrower An india-rubber 
suction-tube, 10 or 15 cm long, may be attached to 4 
The india-rubber tube employed for connecting the 
apparatus with the vessel in which the steam is generated 
should fit very tight, it must not be tied with thread, so 
that In case the pressure of the steam becomes too great, 
the india-rubber may be forced off the glass tube, instead 
of its being torn or the glass broken by the pressure ” 

Before doting the volume, we notice one or two places, 
besides those previously alluded to, in which a little im 
provement might be made For example, in describing 
the construction of the gold leaf electroscope, the mode 
Of cutting gold leaf is omitted The author recommends 
students “ to have the strips cut and fixed to ihe flat end 
of a wire by a skilled mechanician ” This is unsatisfac 
tory, for students cannot have recourse to a skilled work 
man when they like. Nor i> there any very great diffi 
cutty about cutting and fixing the gold leaves when the 
proper method is patiently tned Here, as throughout all 
practical work in physics, perseverance is the essence of 
success. Again, we observe that useful little instrument 
the "earner,” or proof plane, might be more readily made 
th«n it stated here. Ike simplest pjpn is to procure an 
ebonite penholder, and fasten a disc of gilt paper at the 
end intended for the pen These penholders are most 
useful adjuncts to a physical laboratoiy 

Further on, radiant beat receives rather meagre treat 
ment There is no description of any form of air thermo- 
meter, an instrument which in a modified shape is capable 
«f doing most useful work through the whole subject of 
beat Nor is the subject of magnetism so folly treated as 
we should have expected, and in current electricity some 
description should have been given of the measurements 
of resistance and electromotive force a simple form of 
Wheatstone’s bridge —such, for example, as that sug 
(fitted by Prof Foster—can readily be made, and is in 
dispensable for the proper study of this subject 

But the work is intended as an introduction to the 
Study of physics, end, as such, it is altogether the best we 
Ifofe yet met with among English hand-books. The 
ifokSQic unfortunately is of an unwieldy site, and might 
have bet* made for more convenient for the constant 
foffitejfo h requires if a belter arrangement of type had 
fepndoptofo * Wi F, B, 


DRESSER’S “ BIRDS OF EUROPE» 

A History of ike Birds of Europe, including all the 
Species inhabiting the Western Palaarctie Regum By 
H E. Dresser, FZ.S.&C. (Published by the Author, 
by special permission, at the Office of the Zoological 
Society of London) 

T HE issue of Parts 3$ and 36, completing the third 
volume, affords us the occasion of again noticing 
the progress of this beautiful and important work 
The energy with which the author has laboured to 
ensure punctuality in tbe issue is beyond all praise; and 
now that about half the work is completed, and we find 
that the last twelve parts, with figures of nearly iso 
species of birds, have appeared within the year, sub 
senbers have every assurance that they will, in due course, 
possess a finished work. 

And this punctuality of issue is not effected by any 
haste or carelessness of workmanship either in the plates 
or the letterpress. In the last double number we find 
some pictures which are triumphs of artistic skill. Such 
in particular is the figure of the Nightjar (Caprtmnlgus 
europaus), in which the downy softness of the plumage, 
the exquisite mottling of the feathers, the roundness and 
repose of the whole bird, the half closed sleepy eye, and 
the well contrasted background, are exquisitely rendered 
The Wryneck (Yunx torquilla ) is almost equally good, 
and the tail of this bird in particular is rendered with a 
delicacy and skill which cannot be surpassed. Another 
charming picture is that of the Smew (Mergus albtllus ), 
surrounded by half a dozen young, whose various attitudes 
and the grouping of the whole, with the quiet river scene, 
arc in admirable taste The two Sand martins (Cotyle 
nparia) perched on bendirgreeds form another beautiful 
bK of nature An important feature of this work is the 
care taken to figure the birds in all their different states 
of plumage, and more especially that of the young or 
nestling birds. In this part we have four species In 
which the young are figured—the Black winged Kite, 
the Pied Flycatcher the Dottrcll, and the Smew—and in 
every case the plumage of these infants » remarkably differ 
ent from that of their parents The introduction of these 
young birds adds greatly to the variety and interest of the 
plates as mere pictures, but they also have a high scientific 
value, since they are with good reason believed to indicate 
what was probably tbe plumage of the ancestral form of 
the grOup to which they belong From this point of 
view, the young are really very old birds indeed, and 
may, when thoroughly studied, enable future ornitholo¬ 
gists not only to reconstruct the forms, but also to repro¬ 
duce the colouring of the birds of past ages. They thus, 
to some extent, make up for the deficiency of fossil 
remains of birds ; and this work, when completed and 
the plates arranged in systematic order, will be invaluable 
to the philosophic naturalist 
It is difficult to choose an extract which shall give any 
adequate idea of the valuable scientific matter to be found 
in the letterpress. The following passage (somewhat 
condensed), taken from the account of the Night-jar, 
touches on a difficult question which the observations of 
Some of the readers of Nature may help to clear up — 

" The Night jar feeds on moths, beetles, and insects of 
various kinds, most frequently capturing its prey on thO 
wing, Its capacious gape forming an eXctlkiH moth 
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beetle tap. Hut it eats caterpillar* 1 * also certain but 
it feeds more especially on tne larger insects, such as i 
nay bugs, dung beetles, large night dying moths, espe¬ 
cially the Sphinx Moth, and various species of nocturnal 
insects It is a very greedy feeder, and in the autumn is 
often very fat The indigestible portion* of the Insects it 
devours (which it swallows entire) it throws up in long 
pellets, which may frequently be found m the place* 
where It reposes during the day As it feeds more espe¬ 
cially on those insect* which are to be met with amongst 
the dung in places where cattle have been feeding, or 
where they are stalled, the Night-jar is often to be met 
with in these pastures or in the immediate vicinity of 
outlying folds j and hence the popular delusion that it 
sucks the goats hanging on to their udders, and from 
this belief has arisen the common appellation of Goat 
sucker 

“ This species has the daw of the middle toe furnished 
on the side with pectinations forming a sort of close- 
toothed comb | ana the use made of this peculiar appen 
dage has puzzled naturalists not a little. Some observer* 
contend that it is used to dean the bristles at the base of 
the bill from the fragments of wings of insects which 
may adhere to them, tot this cannot well be the case, 
as these vibrissas or bristles are large, strong, and placed 
at some distance apart, whereas the teeth of the claw are 
thin and very dose. Others think that as the bird invariably 
perches along a branch in a direction parelld with it, and 
never across the bough like almost all other birds, this 
pectinated daw may assist it in keeping its perch more 
firmly than it otherwise would do Other naturalists, 
again, contend that it is used to hold large insects with 
greater security, but it appears that the Night jar almost 
invariably takes Its prey with the mouth and not with 
the foot, and consequently this supposition fails to the 
ground. An anonymous writer suggests that the comb- 
like structure of the daw may be used for disengaging 
the hooked feet of beetles from the bill, to enable the bird 
to swallow them, and this may possibly be the case, as 
the serrations are well calculated to catch the polished 
limbs of beetles Anyone who has attempted to confine 
Dytisci or Scaroban in a collecting box, must be aware of 
the difficulty in getting their feet free from the edge, to 
which they hold with the greatest pertinacity, one foot 
being no sooner pushed in than another is protruded " 

This last explanation seems the most probable one, and 
it agrees with the observation of Gilbert White (of Sd 
borne), who states that he has distinctly seen the Night 
jar raise its foot to its mouth while hawking for insects on 
the wing 

The passage above quoted is a portion of seven quarto 
pages devoted to an account of the habits and distn 
button of the Nightjar A work like the present so 
beautifully and artistically illustrated, and of which only 
a limited number of copies is printed, is sure to become 
scarce and to nse considerably in value. Lovers of 
nature and of art may therefore be reminded, that in 
becon^ng subscribers they are not only obtaining a valu¬ 
able and most interesting book, but are at the same tune 
making a profitable investment A, R, W 


OUR BOOK SHELF 

The Mon Ait Journal of Education and Scholastic Ad~ 
vtrttscr A medium of intercommunication for Masters, 
Mistresses, and others interested in Education. Nos. i 
to id. (W P Nnnmo, 1874,1875) 

The original Quarterly form of this journal had been for 
some yean “ slowly but steadily increasing in circula¬ 
tion." The journal is now issued as a monthly pubUca- 


service to their Mow-workers. and to aU persons into* 
rested in education." The editor and principal contri¬ 
butors to the two forms of the Journal bang the same, 
as might be expected there is no great difference in the 
earlier and later volumes, but yet there is, are bo lle v t, 
an Improvement on the side of the present series. 
The advantage of such a frequent issue is pretty obvious, 
but the meeting the subscription for twelve mtmbat* 
instead of four, is to soma a serious consideration. The 
number of subscribers, we find, is fairly satisfactory, but to 
make it more than a barely paying matter a Amu huger 
number of subscribers, the editor statu, is required. 

Glancing rapidly over the articles in the numbers 
before us, we just indicate a few which strike us as most 
generally interesting The first are light upon is a latter 
from Mr Wilson, of Rugby, to Dr Temple, on Successive 
v Simultaneous Instruction it was written in January 
1869, and in considering the problem of education advo¬ 
cates the “ stratification of studies." The question IS 


outsiders. Another Rugby matter, Mr Kitchener, gives 
his views on teaching botany to junior classesj and Mr 
J Clifton Word on natural science teaching in school*. 
A paper on trifle blindness advocates Dr Liebrich’s 
views. Besides, we note a reprint of a paper by Dr. 
Hodgson, on exaggerated estimates of reading and 
writing ) one on French accent, and one, by Dr Jones, 
on Mr Todhunter’s essay on Elementary Geometry 
These two should be read by all who may with to see 
what can be said for and against Euclid as a school text¬ 
book of geometry A portion of each number is devoted 
to correspondence and a new feature in this new issue of 
the journal is a Mathematical Column. What the journal 
wants is the support and contributions of more of our 
foremost educationalists, and then it would take a higher 
position than it does at present. 


LETTERS TO THE EDITOR 

[7%s E&tor dots not holdUmstif rotponsiUt forofiotims tXOomoSa 
b Ms torrospondtnu NtitJur can ht undtrUU to rotum, 
or to corrtsptmd with iho wnitrs of, rqoctod msumstrifts. 
No no tut is ttUttn of anonymous (onnmmcaitons ) 

On the Dynamical Evidence of Molecular Constitution 

I bko to offer the following remarks upon the extremely valu¬ 
able and instructive lecture by Prof Clerk Maxwell which 
appeared in Natbrx, vol xi pp. 357, 374, hi the hope that 
they may tend to the further elucidation of tills Interesting 
subject 

If two bodies are attracted toward* each other by * force 
which vanei inversely a* the square of the distanot, and R,r, 
be the force and distance at any instant, Rr will represent the 
sum of that portion of the energy of the two bodies which la due 
to their mutual attraction (the mean being y R r), that is, 
the amount which would be converted from potential to actual 
energy while they approached each other to this point from an 
infinite distance 

The earn of the rhUsliprU W will therefore 
represent, for a gas whose molecule* are so attracted, tbs total 
amount of the energy doe to attraction. 

According, therefore, to the formula of Clausius, the elasticity 
of such a gas would be the same as if those force* sad u portion 
of the kinetic energy of translation cf every particle equal to the 
energy which is due to them had no czl statics. 

And as the distances between the particles vary inversuhr as 
the cube root of the density, if the attractive forces vary inversely 
as the square of the distances, S 31 * A r) will vary directly at th« 
cab* root of the density Thr deduction from the elauwt off 
p V represented by f T will therefore vary as the cube root ef 
the density, and the value of / V will diminish is the dauby 
increases. 

If the attractive fores* vary in a higher to wns ratio, this 
effect will be farther increased. 

And if this ratio be th# wth power, the sum of the viriafc wl 
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be the merry do* to the atttaabon of thoee force* multiplied by 
»-«, end for a given quantity of gaa will vary u the density 
raised to die power of 

The mm of the viriale due to gravitation doe* not appear suffi- 
dent to account for the obeerved effects, and moreover would 
vary with the quantity of gu in a compound ratio. We must 
oooc i a do , then, that the ratio of the force to the distance is a 
higher one than that of the invene squares. 

Upon that law, as already stated, the sum of the virials would 
liwtussa, for equal quantities of gas, in the ratio of the cube root 
of foe density. Prof Maxwell has shown that for equal volumes 
(he inoreuejmut be as the square of the density, that is, for 
equal quantities as the density In order to obtain the same 
remit directly, supposing the density to vary, the quantity re* 
enabling conitant, ft la necessary to assume the forces to vary 
femsely with the fourth power of the distances. On this sup- 
poaWuo foe sum of the vlnals will vary for a given density, as 
the fiacts appear to indicate, directly with the volume. 

The formula, of Clausius does not elucidate the phenomenon of 
the increase of * V at low densities with increase of density, 
experimentally demonstrated in the case of hydrogen gu only, 
but probably true, u conjectured by Regnault, of other gases 
also at sufficiently high temperature*, 

The rational, of tfis I beBett. I ktvs discovered, but Will Hot 
now attempt to enter upon this polity 
Prof Maxwell mentions that Clausa* had long ago pointed 
out that the ratio of the Increment of the whole s u s rgy to that of 
the energy of translation may be determined if we now by *x- 


spedfic beat to be constant for alftemperature* 

Prof Maxwell sutes that a oonaequence of Dr Boltzmann’e 
theorem is that the temperature tends to become equal through¬ 
out a vertical eolumn of gu at rest He also conllra* this doc¬ 
trine as an independent conclusion of his own. 

It is with great diffidence that I advance a different view from 
that which has (he sanction of snch high authority 
It seems obvious, however, that the mean energy of the 
molecules moving downwards must be Increased, and foal of 
those moving upwards diminished, by the amount of foe work of 
gravitation. And there is nothing to counteract this tendency 
unless there is repulsion between the particle* j attraction would 
increase it At all parts of the system there is exchange of 
energy between the particles, but, supposing equilibrium to 
have been attained, the mean amounts of energy transmitted In 
opposite directions at any given point must be equal. Equili¬ 
brium, therefore, can only exist when the difference of the actual 
energy at different distances from the centre of attraction is the 
same as the difference due to the transfer of particles from one 
distance to the other 

I think that the equality of temperature must be involved, 
either explicitly or implicitly, in the data from which the theorem 
of Boltxmann la deduced 

| It this reaaoatng is correct (supposing the gu at rest), the fol- 
fowfc^qatfoajriU represent the relation of foe temperatures 


translation on increase of temperature indicated by the Increase I 
of pressure , a method by which a small error arising from the 
variation in the value of / Pat different denslde* la el imin ate d, 
the turn of tho vitiili rtnuinisg constant* 

Taking r, to represent the specific beat at constant volume, J 
the mechanical equivalent of heat, p and V the initial pressure in 
pounds per square foot and Volume in feet of a pound weight of 
the gas, 7 , and 7 \ the energy exclusive of that of translation at 
tcro and 1° Centigrade respectively, a the confident of expansion 
for constant volume,* we shall have— 

c x J-\.pV~T x -T % 

For atmospheric air r, J may be taken at *33 41, and/ V at 
26115, end a, by Regnault s experiments, is ■003665, so that— 

T x - 7 „ = 233-41 - 144 is - 89 29 
This gives the increment of energy due to other motions than 
that of translation not quite two-thirds of that dns to the motion 
of translation. The exact ratio is 1 850 to 3. 

The experiments of Regnault prove that neither / Vvx a are 
absolutely constant at all densities. He found u at '1444 atmo¬ 
sphere to be -0036482 and 4 81 atmosphere -0037091 His 
experiments do not indicate an appreciable difference in the 
value of/ K between 1444 and 1 atmosphere, but between 1 and 
4 81 atmosphere it appears to be diminished about -004 of lu 
amount The value of |«/ Kin the former case will therefore 
be about 143 46, and In the latter 145 27 
Supposing the specific heat to be Independent of density, this 
would indicate that foe ratio of the increment of the energy of 
ttunslation to that of the remaining energy, and therefore 
probably that of foe energies themselves, increases with the 
oeruity. It is, however, not improbable that cj may likewise 
vary, and that foe ratio of the two elements may be constant 
11 Regnault'* experiments to determine the specific heat of 
pit warn aU mad* at somewhat high pressures, varying at the 
commencement of the experiments from 4 to 6000 mm , and at 
the termination from 800 to 3000 mm. They more nearly corre- 
ffbond, therefor*, to a pressure of 4-81 atmosphere than to 1 
atmosphere. And if *•/ V» 145 * 7 . T x - T n - 88 14, arauo 
between the elements of the energy of 3 to t 8a. 

It is also probable that f, varies to some extent at different 
temperatures, but I am not aware font any experiments have 


where r, x, are the heights, ^ 4 the corresponding temperatures' 
The difference of temperature which would exist in foe atmo* 
where at different height* in ooaeequence of this law (one degree 


of the Currents 1 foe rat* of cooling by expansion being lest for 
foe same difference of height But in a long-continued calm the 
increase of beat in the lower region of foe atmosphere is well 
known to be intense. 

If the condition of equal temperature at all heights were one of 
atmospheric equilibrium, it would be one ot stable equilibrium 
It would sooner or later be attained, and would be subject to little 
disturbance. But the equilibrium which the law above stated tend* 
to induoa in still air u extremely unstable, inasmuch as a body 
of air which has risen in ocnsoqnence of being warmer and 
lighter than foe surrounding portions of the same stratum has a 
still greater difference of temperature from the higher strata, 
having suffered lees refrigeration from expansion than that due 
to foe difference of elevation In atill air blight affections of 
temperature are therefore capable of causing great atmospheric 
disturbance*, and the tropical calm* before alluded to are com¬ 
monly followed by the most violent tempests. 

Prof Maxwell observes that a molecular aether would be 
neither more nor less than a gas. This statement requires one 
qualification, as tha theory does not necessarily imply the exist¬ 
ence of either attraction or repulsion between the particle*, and 
from the universal diffusion of foe either it must be inferred that 
no such forces exist. This constitutes a difference of some impor¬ 
tance from the ooadition of a gas It is true that an equilibrium of 
temperature would tmd to establish itself between the agitation of 
the ordinary molecules and those of the aether But the esta¬ 
blishment of such an equilibrium would be constantly counter¬ 
acted by the rapid transmission of the energy communicated to 
them, through space, by foe molecule* of the ether, In other 
words, by radiation There are doubtless difficulties in this 
hypothesis, but its rejection involves the conception of the trans¬ 
mission of energy by other means than foe motion of material 
particles, and we have no sufficient ground for supposing any 
other mode of transmission to be possible. 

It has been suggested that the alternative to foe conception of 
a molecular ether Is a continuous material substanoe, not made 
up of parts, and that such a substance might be capable of motion 
and of transmitting energy But a continuous material substance, 
not made up of separate parts, capable of Internal motion, and 
permeable throughout by ordinary matter, can hardly be called 
material in sn ordinary sense, t find it as difficult to conceive 
such a substance a* an immaterial substance capable of trans¬ 
mitting energy But I am profoundly conscious of the difference 
between the limit* of our powers of conception end the limit* of 
possibility. 

Athemeum dub, April 9 R. C. Nichols 
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On the “ Law of Fatigna ” regulating "Muscular 
Exertion* 

Cmferittn ofNipktr amd Calculaknuwii* 

Otmvatmm 

With regard to Mr Nipher'i new aeries of experiments pub¬ 
lished in Natuxx (voLxL, p. 376), in Table II, I shall make 
only two observations 1— 

1 That they appear to me to be subjected to too much of 
redaction and diacuuuon, a process which doe* not always 
improve experiments, and that Ike intervention of an assistant 
who lift* the weight from the experimenter appears to introduce 
new sources of error, both as regards the work don* and the 
punctual observance of tims of lift, 

s 2. That the formula (cubical hyperbola) objected to by Mr 
Nipher. which ia derived from the “ Law of Fatigue,’ repre¬ 
sents hit new senes of experiments quite as well aa the compli 
cated empirical formula which he has employed, and which has 
no theoretical meaning 

I simply give the following table, taken from Mr Nipher’i 
Table II, and calculated from the formula— 

M 4. ,)* = a 
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* (calc.) 
Haughtoe. 

ms 

Nlphtt 


3i 

4* 

1* 

64 

I* 

*83 

li 

: ki 

227 

18 1 
>4 5 
104 
77 

242 

1503 

HI 

SOI 

r, 

si 

146 

119 

99 

313 

>57 

85 

4* J 

ill 

31-0 

17 3 

>4 3 

13 I 

10 4 

111 ++I 1+11 ++ 

NmOOOOOnMU» 4> 

Tff 

Til 
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+ *4 
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4- 09 
•png 

— * 7 

— 27 

where .4 ~ 469 2, a - — 1376 

I also give a diagram (No. 3), showing to the rye the agree* 



h»pe of the cubical hyperbola and Mr 
Niphcr’i obtei rations. in fact ft la plain, either from the table 
or the diagram, that my formula, denved from the “ Law of 
Kitlgue,' represents hia observations fully aa well aa his own 
empirical formula. 

In Mr Nipher'i fanner expenments already given, the nlae 
of a come* out to be + I ■094, and In the present experiment* it 
’ gattve qua - * 1 ' ~‘ v “ 

ict observe 

.. jf Fatigue, __ 

arm, and a negative value of a ia absurd 
The absurdity, however, is easily explained, and ia not in the 
“Lawof hatigue.* The “Law of Fatigue” assert* that the total 
work done w a group of muscles tired fairly out is inversely pro* 
porboual to the rate at which they are condemned to act, bat it 
tkcitly supposes that the group of muscles in question is not aided 
by other muscles hi any war This it very difficult to preve n t, 
and it can oalv be accomplished by a carefsl itody of tbe muscles 
asedj and by devising a rigorous posture end movement daring 


the expenments, such as shall compel the group of muscle* to do 
their workand preventothergroup* from helping them, which they 
endeavour to do, from the strong animal instinct of avoiding pain 
In the experiments made by myself Dr Macalister, and Mr 
Gilbert Haughton, the muscles used were two—* 


an d the p alms were supinated, and tbe plana 0 f motion waa the 


In Mr. Nipher’i experiments (if I understand hia description 
correctly) the plane of motion waa 45* far advance of Iha trine- 
retie plane, and the hand was probably pronatsd. That* dr* 
cumstances would allow the muscles already named to be aided 
in an irregular manner by the following muscle* >*— ^ 

3 Deltoid eua clavicularis 


4- Trapethia 
5. Pectoralk 


sea pul aria (antaior fibre*) 
major (superior fibres). 
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pin irregularly, and the Law of Fatigue will sot Apply to them j 
ana the atatement of that law leading to the cubical hyperbola 
must be modified a* follow* 1— 

Let there be m fibre* tired out, 

And n fibre* Worked but not tired out 1 
And let x be the mean weight held in the hand Med by 
the Abie* » j then the weight really lifted by the fibre* *» will be 
<w+ *~x) And it is to thin quantity oaly that the Law of 
Fatigue applies, giving u the formula 

n(w+«-x)* = ^ (4) 

In Mr. Nlpher 1 * firtt set of experiment* at fixed rate we 
found— 

»-x - + POM. 

And In hit experiment* now publithed we have— 
a x = - x 376 

From this (supposing the experiment* apt damaged in their 
reduction) I should into- that the suprispinatu* and acromial 
deltoid were aided, irregularly in the two cate* by muicular 
fibre* (not tired out), which lifted re*pectlvely 0 4t and a 77 
kilo*. 

Trinity Collmje, Dublin, SAMUEL Hauohton 

March 13 

P S —I have received a letter from Prof Gustavu* Hmrichs, 
of low* State University, in whoee laboratonr Mr Nlpher wa* 
Militant, and who gave Mr Nlpher all possible aid in nia expe¬ 
riment* In thl* letter Prof Hmricba Mate* that Mr Nipber’i 
former experiment* were in fact aa good ai thoee he latt made I 

if believe that,-“ * v - 


mjaelf h 


le reipocts, they wen better 


Denudation 

Many Undent* of geology find a difficulty in realising that the 
effects of denudation are due to the simple action of water *et in 
motion only in way* familiar tu u*. To them, and indeed to many 
other*, it may be of tome interest to observe a working model 
which, though made without any inch design, *howa with curious 
fidelity, on a Small scale the efiects which have been produced in 
the lapse of age* on the great features of our globe 

Londoners will remember that the Serpentine was emptied, 
cleaned out, and finally refilled about five yean ago. Coping 
stones of hewn granite were laid along the mfc-gln of the foot 
path, and from this, slanting down for about two feet, was a 
layer of concrete laid about the level of the water line. Possibly 
this concrete was not of the most durable quality, still it was 
certainly harder than most of the rocks which bound our coasts. 
But in the short space of about five year* the tiny wavelet* of 
this liutle lake have worked tbia smootk sloping kill Into a bold 
and rugged lme In some places, indeed, all the cot Crete bus 
been washed away and there is a sandy beach right up to the 
granite Two or three years ago the water wa* at a somewhat 
lower level than It Is now The traces of the change era 
recorded, espec ally on the north side, a little to the east af the 
boat houses. 1 here, a double range of " cMs, one over the 
other, 1* to be seen extending for some considerable distance. 

rhis "model is indeed of so much interest that I ask you to 
insert this notice of it, for I am sure that many of the readers of 
Nature would share the pleasure I have felt in watching the 
very striking similarity in effects produced by the same scents 
wonting on scale* so vastly different R H 


OUR ASTRONOMICAL COLUMN 
The Sun's Parallax.— In Astron Nach , No 3,033, 
Prot Galle, Director of the Obaervatory of Breslau, gives 
his deductions with reference to the value of solar 
pfvaiiaa front corresponding observations of the minor 
planet Flora, about the opposition of 1873, which took 
paefi while tne planet was near perihelion Observations 
vrith this special object in view were made at the Observa¬ 
tories of Bothkamp (Herr von Bulow), Cape of Good 
Hope, CHnton (N Y), Cordoba, Dublin, Le&slc, Lund, 
Melbourne, Moscow, Parsonstown (the Earl of Rpsse), 
Washington, and Upaala j by 37 N and 36 S stars, the 
sun’s patina* is inferred to be 8" 879 (± tC'oyjb), which. 
sisguVuiy enough, is the exact figure lately communicated 
r II, d’Abbadie to the Astronomer Royal, as a first 
refitik obtained by M, Puiseux, from observations of the 


Tuttle’s Variable Nebula in Draco, &c—This 
object well deseives regular observation, the evidence In 
favour of its variability being apparently beyond question 
It was first seen by Tuttle in September 1859, ana occurs 
m Argelander’s Durchmusterung On the 24th of Sep¬ 
tember, 1863, D’Arrest, observing with the Copenhagen 
refractor, describes it as a large bright nebula, 3 long 
and 80* broad, and he adds “ bene conspicienda tubo 
quaestore ” On the 33nd of August, 1863, after re exami 
nation, he has the note “ I think this nebula was far 
brighter ip the year 1862,” and on the 12th-of the follow 
log month he remarks “tubo quiestore non amplius 
discernitur” In a letter to Sir John Herschel, he ex 
presses his conviction that the nebula could not have 
been so bright as it was in September 1862, in the time 
of Sir W Herschel and Messier Auwers, m Ktinigs 
berg Observations, xxxiv p 327, says he found the nebula 
pretty bright, long, 1 4 broad, the direction of the 
longer diameter being 50® If we take the mean of 
D Arrest’s observations for position (S tdtrum Nebula 
sorum, &c, p. 333), and bring up to the commencement 
of 1875, the following place results — 

R.A. i8h. 23m. 165. N P D 15° 29 s 
This nebula is No. 441c of Sir John Herschel’s general 
Catalogue We are able to state that there is some 
suspicion of variability about No 4,369 of the same Cata 
Iogue (Hind, 1852, April a6), and possibly in the small 
hazy looking star preceding the brightest part of the 
nebula. In April 1852 it was very small and rather faint, 
perhaps t in diameter, it followed Lalande, 33076, 50 is., 
and was 9 4 north of the star Auwers (Konigsbcrg 
Observations, xxxiv p 327) found it pretty faint, 2 
diameter, gradually a little brighter towards the middle , 
a star iath magnitude situate on the border of the nebula 
on an angle of about 230° from ita centre. Later obser¬ 
vations have afforded indication of fluctuating brightness, 
but are not decisive Auwers thought he found signs of 
variability in the nebula No 4 473 (Hind, 1845, March 30) 
In a 6-feet Fraunhofer it was pretty bright, round, and from 
two to three minutes in diameter and once, i860, Aug 16, 
with die Kflnlgsberg heliometer it was “ surprisingly faint 
and of the second cla*s at the highest.” Schtfnfeld has seve 
ral observations xnAstronouusche Reoh xu Man/tetsn, 1862 
the diameter is variously recorded between 45 and 2, 
and once it is remarked that the nebula showed strong 
scintillation and appeared resolvable DAnest, who 
independently discovered this nebula in the spring of 
1852 (Astron Nach., No 809) has given his earlier obser¬ 
vations in Rtsullate cuts Btob air Ncbelflecktn, Ers/c 
Rethe, in September 1855 he suspected it might prove a 
duster of very minute stars. His later observations with 
the Copenhagen refractor are published m Stderum 
Ncbulosomm , &c., where he states that he had not, 
during sixteen years, noticed any change either of bright 
ness or position , and he mentions further that in April 
1866 he detected a number of luminous points. Varia 
briny in the case of this object appears hardly to rest 
upon suffident proof, considering the effect of indifferent 
nights upon such observations-, but it is suggested in Sir 
John Herschel’s last Catalogue, and on that account is 
referred to here 

Comet 1766 (II)— If Burckhardt’s elliptical elements 
of the second comet of 1766, discovered at Pans on 
April 8, are approximately correct, it is not improbable 
that the comet was observed on its first perihelion pas¬ 
sage with that form of orbit Burckhardt succeeded in 
representing the rough observations of La Nux at the 
Isle of Bourbon, extending to May 13, by an ellipse with 
a period of only five years, Pingtd having faded in bring¬ 
ing them mto satisfactory agreement with the few Miser, 
various taken by Messier and Cassini de Thury, at Peris 
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from the 8th to the 12th of April, in a parabolic orbit. 
With the period assigned by Burckbardt, the comet woold 
have parsed its aphelion in October or November 1783, 
at which time the planet Jupiter was near the same helio¬ 
centric longitude, and his distance from the comet might 
have been less than o 4, indeed, a period very slightly 
shorter than Burckhardt’s, and quite within the probable 
error of his determination, might have occasioned an 
extremely close approach of the two bodies, producing, 
in all probability, a great alteration of elements, and re 
suiting in the ellipse of short period indicated by the 
observations of 1766 This comet was suspected by 
Clausen to have been identical with the comet of July 
181<), or the comet of Wmnecke, which has been observed 
during the present year, and the very possible clqse 
approach to the planet Jupiter m the autumn of 1763 
may have been the cause of the introduction of this body 
amongst the quickly revolving comets of the system. It 
is also to be remarked that Burckhardt’s orbit for 1766 
points to a close approximation to the orbit of Mercury, 
in about helioc*ntnc longitude 290°, the distance 1$ less 
than 0-025 


THE SOLAR ECLIPSE 

I N continuation of our articles on this subject, we pnnt 
the following telegrams which have since been 
received, detailing the results of the observations , to¬ 
gether with some remarks which have appeared in the 
Times concerning them 

First, with regard to the Siam party we have, from 
Singapore, April 15, the following Reuter's telegram with 
respect to the results obtained — 

“Valuable results were obtained by the English ob¬ 
servers of the solar eclipse in Siam Although the sky 
was hazy, the results by the prismatic camera were good 
The spectroscopic cameras failed. Eight good photo 
graphs of the corona were taken " 

Next, a Times telegram from Dr Schuster, at Bangkok, 
as follows — 

“ The English observers of the solar eclipse in Siam 
are remaining a few days at their station to take copies ot 
photographs obtained Unavoidable accidents prevented 
them being on the spot until five days before the eclipse 
Owing to the untiring energy of Capt Loflus, the 
arrangements were nearly complete, and thus partial 
success of the expedition secuted." 

Next, a Daily News telegram from the special cor 
respondent of that journal with the expedition at 
Bangkok — 

“ The results of the English Eclipse Expedition must 
be considered merely preliminary, this being the first 
time spectrum photography has been tried The pris¬ 
matic camera shows the rings with protuberances at the 
edge of the sun, and at least one more ring towards the 
ultraviolet without protuberances Eight good photo¬ 
graphs of the corona were taken, the exposure varying 
from two to sixteen seconds " 

It will be observed that in none of these telegrams was 
Dr Janssen n enti ined It is possible, therefore, that he 
left Singapore before the arrival of the English Expedi 
tion. Be this as it may, he observed the ecupse w Siam, 
and on Monday last at the Paris Academy of Science*, a 
telegram was read from him to the effect that though the 
Ay was not clear, he obtained results, and that these 
were confirmatory of those obtained in 1871, so far as 
they related to the coronal atmosphere. 

The new* received from the Camorta party is a sad 
contrast to (be above The following Reuter’s telegram, 
dated “Calcutta, April 18,” will no doubt cause universal 


successful m observing the external contacts dating tl 
War ecUpefe They nUfod» bowtvsr, to totalsphet 


graphic results, owing to the sky being ctmpfateiy 
cast during totality" 

The Times’ comment* on the result* obtained at Si*m 
are as follows — 

“ Reading the above telegram from Dr. Scfcaster in 
connection with that which we published in oor seoowd 
edition on Wednesday last (Naturi, April 15, p.474), 
we see that two-thirds of the work which the Stan expe¬ 
dition went out to do have been successfully accomplished. 
Photographs giving us the actual shape and many of (be 
conditions of the coronal atmosphere at the present 
epoch of minimum sun spots have been secured, and 
these photographs we shall be able to compare with 
those taken in India and Java in 1871 at the time of 
maximum sun spots. It is not too much to hope that 
this comparison may teach us much as to the changes in 
the solar atmosphere which accompany or are brought 
about by the changes in the spots—changes which require 
eleven year* or thereabout to run through their cycle. 
But this, after all, is a trifle compared with another part 
of the work. Not only was photography fare et simple 
employed to tell us the shape and other conditions of the 
solar atmosphere, but photography plus spectroscopy has 
been utilised to tell us the chemical constitution of the 
various readings of the sun’s surroundings , and it u in 
this branch of the work that the most valuable of the 
announced results have been obtained. The Committee 
of the Royal Society laid so much stress upon this pArt 
of the attack that no less than three instruments were 
devoted to it by the Siam party alone, the work of each 
being so arranged that it would supplement that accom¬ 
plished by any of the others. 

“A few simple considerations will Serve to indicate 
not only the nature of this part of the work, but how 
carefully it had been prepared throughout by those 
upon whom the responsibility of organising the expedi¬ 
tions felL 1 he brilliancy of the corona has varied enor¬ 
mously—one, indeed, might almost say impossibly—m 
various eclipses. The celebrated Otto btruve,for instance, 
has placed on record the fact that in one of the cchpaee 
which he observed its brilliancy was almost insopport- 
able to the naked eye , other astronomers have made uSo 
of expressions equally strong, while it is known that, if 
those who are fortunate enough to have the opportunity 
of observing eclipses take the precaution of guarding the 
eye from the direct light of the sun before its disappear¬ 
ance, there is not only light enough from the corona to 
read by with comfort, but a light surpassing in brilliancy 
the brightest moonlight we are familiar with in these lati¬ 
tudes. This is so far as the eye is concerned When we 
deal with the photographic plate instead of the retina, the 
brilliancy of the corona becomes yet more certain. A 
camera 04 say, four inches aperture will impress an image 
of the corona on a prepared plate in far less time than it 
will impress an image of the moon at its brightest. This 
is one indication of the photographic briuiancy of (he 
coronal light, and in a former article we took occasion to 
refer to others of an equally striking land which were 
rendered very obvious during the ecupse of 1871 The 
evidence as to the brightness of the spectrum of die 
lower layers of the sun's atmosphere is equally strong.* 

" The Royal Society Committee, therefore, would nave 
been justified in reckoning upon a bright corona. They 
did *0, but at the same time they provided for «very 
feeble one. Long before the expedition sailed, the 
members of both parties made some very interesting t«> 
searches on the possibility of securing photographs of 
gaseous spectra—that is, precisely such spectra as those 
which it is natural to expect will be furnished to us by the 
corona. They found that, with a dime of exposure only 
■lightly in excess of that allowed by the eclipee itself they 
were enabled to photograph the spectra of chforirta, 
hiirogen, and other similar bodies under soi&ewhat COM* 
plicated InktrtunSufal ieMltiust, tod wbtttfaoM tp*tr* 



jfytoitoi jE7S] 


NA TURE 


49 * 


woadimcner thanthe spectrum of the coronaU known 

The extreme importance which attaches to the determi 
nation of the particular class of spectrum under which 
that of the corona mar bo classed was pointed out m 
Nature, vol. xL p. aoi, and on this point the Timet 
article says 

**The most perfect determination would have been 
aoocmplished when the peculiarities of the spectrum, of 
——r class it might be, with its bright lines or its 
lied spaces,’ had been recorded over a long 
For this purpose the Siam party was provided 
with a siderostat, a short focus reflector, and a spectro¬ 
scopic camera of long focus—that is, a spectroscope in 
which the ordinary observing telescope had been replaced 
by a lens of long focus and a photographic camera. If 
everything had been in order, the air perfectly clear, and 
the corona very bright, this instrument would have given 
us the most valuable record of all, as we should hare 
obtained a detailed spectrum of the coronal atmosphere 
and chromosphere from the Fraunhofer line G to far 
beyond H, the ordinary limit of visibility This was the 
most crucial experiment, while it was the one least likely 
So be realised, its success would have been of the highest 
importance, as the chemical as well as the physical con 
stitution might have been more or less fully revealed 
Next in delicacy to this came a similar arrangement ir 
which the same principles were depended on, but in 
which, as all the parts were not of quartz and as the focal 
length of the camera was not so great, equally good 
results over so large a range were not to be dreamt of 
The nature of the spectrum and of some of the con 
stituent gases of the solar atmosphere might have been 
determined in this way, but the information, though equal 
in quality to that obtained by the instrument to which 
We nave before referred, would have been deficient m 
quantity Still* tbs information might have been ob¬ 
tained with a less clear air and by less brilliancy m the 
corona than were necessary for perfect success in the 


at some length in our last article (reprinted m Nature, 
vol xl p 452), we have an instrument which may 
be held to be mum to give us a valuable result, 
evem if the air be not very dear and if the corona be 
not very bright We may say that this was the gross 
attack upon the chemical nature of the corona, as the 
siderostat and its accompanying long focus spectroscope 
represented the most delicate one Now this has per 
fectly succeeded, and m this lies the extreme importance 
of the observations made in Siam For some reason 
which it not yot clear to us, the more delicate ones have 
failed. On receipt of the first telegram we attributed this 
failure to the hazy sky, which would as certainly have cut 
off all the violet rays which alone were to be impressed 
on the photographic plate as the blue rays arc cut off at 
sunrise, giving us, astheresultof the absorption of ail the 
bine light, first the rosy fingered dawn and then the red sun 
himtelL But from Dr Schuster’s later telegram which we 
have now received it would appear that some accids ' 
had delayed the colonial steamer between Singapore a 
Shun, and, further, that the observatories which it was 
hoped would have been built at Chulai Point before the 
ttpoditioa arrived at Singapore had never been built at 
all; so that the expedition bad to proceed direct to 
Bangkok, and, as an inevitable consequence, spent in 
royal receptions the time which was absolutely required 
for the erection and adjustment of the instruments, with 
or without observatories over them 
* Whan and how the delay of four days occurred will, 
pt course, be known hereafter, and it is needless to specu¬ 
late too closely upon it 1 but it is clear that Dr Schuster 
ilfitldtfttCffto attribute tea incompleteness of the results 
*tt*h» party hu attained******! this delay than*- 


to the haze. We can well imagine his disappointment in 
not having the whole story to tell, but the measure Of 
success his party has achieved is greater than might 
fairly have been expected from any one expedition, and 
there is little doubt that the photographs his party has 
secured will do more to advance solar physics than any 
permanent records obtained by any former expedition 
They are well worth all the tune. labour, and thought 
which have been lavished on the whole attempt 

“ Evidence of the highest value bearing on the general 
nature of the spectrum of the coronal atmosphere in the 
blue region has been obtained It was clear that the 
minimum of success must enable us to compare the 
coronal atmosphere as a whole with that part of it which 
is composed mainly of hydrogen, and if there happened 
to be a remainder, the chemical nature of that remainder 
would be demonstrated. Let us explain the sense in 
which we have used the term ‘remainder’ Evidence 
was collected during the eclipse of 1871 which went to 
show that above the hydrogen region and that occupied 
by the brighter layers of that unknown substance which 
lies outside it, there was matter, at the sun, the light of 
which was powerful m its action upon a photographic 
plate, while it was comparatively powerless to act upon 
the eye The corona depicted on the photographic plate 
was vastly different from the corona seen by the eye, but 
from a very different cause—one depending upon the con 
dition of our air, or, at all events, of something between 
us and the moon 

“ Now, if we assume that there is something at the 
sun enveloping the hydrogen, this something will be 
cooler, and we have now an abundance of laboratory 
experiments to show that the molecular constitution of 
the vapours of the same chemical element at different 
temperatures is vastly different and further, that the 
spectra of these variously constituted molecules are very 
definite, aad, for the same degree of molecular com 
plexity, have a strange family likeness to each other 

* 60 far as we have gone already, we have never been 
able to attack those pans of the sun s surroundings where, 
in consequence of the reduction of temperature, the 
various affinities of the molecules have begun to come 
into play, and combinations of molecules with similar or 
dissimilar molecules must occur 

“ As a consequence of the perfect action of dissociation 
in the lower layers which has apparently reduced the 
vapours of all the chemical substances present in the 
sun s atmosphere to their simplest molecular condition, 
each vapour in this condition thins out, so to speak, m 
such a manner that everything represented high up m 
the atmosphere is more strongly represented low down 
But though this is true for a state of things where the 
molecular constitution is of the simplest, it is quite clear 
that if we assume an exterior cooler region tilled with 
molecules of greater complexity in consequence of a 
reduced temperature, if wc can get at this region obser 
vationally we shall find that the spectrum which it gives 
will be confined to the higher levels, ami will not be re 
presented lower down because the compound molecules 
which produce it will be broken up by the higher tempera 
turn of the subjacent regions 

“ How, it looks as if this important and anticipated 
result has been established In a telegram addressed to 
the Daily News it is stated that ‘ the prismatic camera 
shows the rings with protuberances at the edge of the 
sun, and at least on* mere ring towards the ultra violet 
without protuberances ’ In other words, the molecules 
which existed higher up, and built up the stratum the 
spectrum of which consisted of a ring towards the ultra* 
violet above the prominence-region, were unrepresented 
bekrw among the simpler molecules the spectra of which 
consist of rings extending down to, and actually in¬ 
cluding, the prominences. 

“ W* havf said this much by way of pointing oat end 
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among the many questions on which light may be thrown I 
by the photograph! which have been secured, in Siam, 
and which it waa hoped would have been duplicated in 
the Bay of Bengal As the prismatic camera was the 
instrument requiring least time for adjustment, so it was 
the one which could be employed for the longest period 
during the eclipse Before and after totality it may have 
done good service by recording the constitution of the 
lower part of the sun’s atmosphere in a manner which it 
will not be very difficult to interpret, though certainly the 
characters will be of the strangest 8 


ARCTIC GEOLOGY* 

III. 

Coast of Arche America — Aft Ml It Peninsula.— 
Amongst the rock specimens brought borne by Dr Rae, 
Prof Tennant recognised gneiss, hornblende slate, and 
similar metamoiphic rocks, a portion probably of the 
granitic and crystalline rocks described by Sir John 
Richardson as occupying the central and eastern coun 
tries of the Hudson’s Bay territory, believed by Sir R, 
Murchison to belong to the Laurentian system The 
latter points out that from the prevalence of a profusion of 
Upper Silunan corals characteristic of the Niagara and 
Onondaga limestones (Wenlock or Dudley), the tnlobite 
Encrinurus punctatus, and the shell Pentamcrus ob- 
lottgus, in the rocks lying on the Laurentian, in the 
north of the Hudson’s Bay territory, and the absence 
of any traces of Lower Silurian rocks or fossils in 
the whole of the known polar region, that it it m the 
highest degree probable that the whole of the country 
north of the Laurentian Mountains was dry land during 
the deposition of the Lower Silunan In the area to 
the south, and in Europe, and even in the Upper Silurian 
times, the sea, as evidenced by the presence of Penta- 
pterus, was not a deep one, which is borne out by Sir W 
Logan’s discovery that the Silurian limestones at the head 
of Lake Temiscamang include enormous blocks of the 
sandstone on which they rest f 
Boothia — Chalky limestones occur, but do not contain 
fossils, as at Prince of Wole! Island, where the Esquimaux 
obtain large auantities of native copper on the shore 
Sir James Ross t describes the River Saumarez, lat 70, 
long 92 W, as never frozen, and gives a sketch showing 
the gorge 80 feet in depth, excavated in hard trap, in 
which it runs. In the month of July he found several 
butterflies living near the coast, including an Hippar- 
chta, two species of Cohos, one being near C tdusa, and 
a Polyommatus In Agnew River he found copper ore 
West Coast of Baffin Sea —Crystalline rocks extend 
from Lancaster Sound to Cape Walter Bathurst and Cum¬ 
berland Sound, with the exception of Cape Durban, where 
coal has been found by the whalers, a continuation pro 
bably of that of Disco , it also occurs at Kingaiti, two 
degrees south of Durban, as well as pure graphite § 
Arctic Archipelago —Dr Haughton, from an examina¬ 
tion of the rocks and fossils collected by Sir Leopold M’Clin- 
lock from 1849 to 1859, now deposited m the museum of the 
Royal Dublin Society, was enabled to draw up a geologi¬ 
cal map of the Arctic Archipelago,|| in which Silurian 
limestone is shown to occupy nearly all the islands south 
of Lancaster and Melville Sounds, including the south 
side of Banks Land. Prince Albert Lana, Prince of 
Wales Land, King WUliain’s Island, and Boothia Felix, 
the central and western area oi North Devon, and the 
whole of Cornwallis Island, &c , granitoid rocks occurred 
on either side of Peel Sound, and at Ponds Bay, and 
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near the mouth of the Fish River j also theesutem const 
of North Devon and the opposite side of Baffin Bay, tip 
77* north latitude 

The lower carboniferous close-grained white s an dsto ne 
(<< Ursa stage ” of Heer), with beds of coal, strikes 8iW. 
and N E. from Baring or Banks Land, where it rstte od 
the Silurian, through Melville Island to Bathurst Island, 
where it disappears under the carboniferous limestone 
between Penny Strait and Queen’s Channel. 

The carboniferous limestone appears to strike nearly 
east and west, the whole of Prince Patrick Island in com¬ 
posed of it, and the northward portion of Parry Islands 
and the whole of Grinnell Land ,* scattered over the- lime¬ 
stone on several points are patches of lias, in which 
fossils have been found, notably at Intrepid Inlet, Arnott 
Bay, Bathurst Island, and on Exmouth Island north of 
Grinnell Land. 

North Devon —From Cape Osborne to Cape Warrender 
graphic granite occurs, passing into laminated gneiss 
consisting of black mica and transparent felspar, inter- 
stratified with gametiferous mica-slate, traversed by 
epidote hornstone overlaid by red sandstone, similar to 
that of Wolstenbolme Sound 

Dr Sutherland describes the crevssses of the glaciers 
of Petowak, on the south coast of Jones Sound, as often 
being filled with mud, which becomes frozen in, and the 
le mass breaks off m bergs 


and green cl___ 

ward, the island consists of the Upper Silunan sand¬ 
stones and limestones, the junction of which occurs in 
Transition Valley In Beilot Straits granite and syenite 
nse to a height of i 600 feet. The base of the Silunan 
consists of red sandstone and coarse gnt, resembling 
those of Cape Warrender and Wolstenholme Sound, over¬ 
laid by ferruginous limestones with quartz grains, earthy 
limestones, occasionally cream coloured, dipping from 
0° to s° to the N N W , a few high cliffs occur, but the 
country is generally low and terraced, the limestone 
standing out as steps and buttresses, particularly at Port 
Leopold, where the alternation of hard limestone and soft 


Haughton records Loxonetna M'Cltntockn, and specimens 
of camelian and selenite 

Prince of Wales Island .—Fruptive syenite occurs at 
Cape M'Clure The wetftera coast consists of Silurian 
limestone with fossils, overlaid by bright red ferruginous 
limestones, and a few beds of bright red sandstones, like 
the Transition Valley sandstone. 

Barths Land —Upper Silunan rocks are succeeded by 
close-grained sandstone, striking N E to E N E., of 
Lower Carboniferous age, and containing thin coal seams, 
discovered first in Parry Islands by Parry, and afterwards 
by Austin and Belcher in Melville Island and Batburtt 
Island The fossils from this series are similar to those 
from the Insh Calp senes, and from the ElfeL Silldfied 
stems of plants were discovered by M'Clure on the coast 
of Banks Land, and on those of Wellington Channel by 
Belcher The southern entrance to this channel was dis¬ 
covered by Sir Edward Parry in 1810. The lamented 
Sir John Franklin sailed up it 150 miles in 1845, before 
being beset with ice at Beechey Island in September 18#. 

In Drift on the Coxcomb Range, Banks Land, M’Clure 
found fine specimens of Cyprina Islandtca, jOo feet above 
the sea. In 78“ N, Belcher found whale bones on high 
ground , and marine shells are described by Fatty si 
occurring in clay in the ravines of Byam Marm’s Island 

From the coast of Princess Royal Islsmd the Esqtdmau* 
procure native copper in large masses. The rocks consist 
of greyish yellow sandstone, with Terebratula asperses. 
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, If thrill* Island.—Scrml coal teams occur in the tand- 
4tonet beneath the carboniferous limestone, striking 
about E.K E The coal burns with a bright flame, with 
much smoke, sod resembles some of the gas coals of 


ranters, caroomierous limestone witn siliceous ano 
ferruginous grits occur, capped bv a patch of lias, and 
Mriw crystalline gypsum was found N W of Melville 

Byam Martin Island .—Two sandstones occur, one soft 


Baring Island, containing Terebratulafrnntptlans , 
Buch, and several Eifel forms, and of therefore Upper 
Silurian or Devonian species The coal seams occur 
at a height of 350 feet above the sea, and are described as 
lignites oy Salter 

Eamoutb, Table, and Princess Islands, between North 
Cornwall and North Devon, with Depot Point on the 
north coast of the latter, form a remarkably fossiliferous 
area, from which a large number of fossils were col¬ 
lected by Sir Edward Belcher in 1855, and described 
by the late Mr Salter* Exmouth Island (77° N 
lat. and 95° W. long) rises to a height of 570 feet, the 
base is soft sandstone abruptly termmating except to 
the west, overlaid by limestone dipping to the west at 7“, 
containing Zaphrenhs , Spmjer Ktilhavtt , and other 
species of carboniferous limestone tj pe at the top a patch 
of has occurs, from which the vertebiae and ribs were 
collected by Belcher, determined by Prof Owen to 
belong to an Ichthyosaurus near to I acutus of the 
f hi 1 by Lias. 

Lias fossils had previously been discovered by Lieut 
Anjou, of the Russian Navy, and described by Wrangel, 
from New Siberia in Asia, in 74 0 N lat, but the presence 
of lias in tbcp* high latitudes remained unnoticed until 
Belcher’s ducoverv at Exmouth Uland, after which several 
fossils were brought home by Sir Leopold M'CImtock and 
AdmiTal Sherard Osborne, amongst them Ammonite 
A/'C/m/otin of Haugbton f A remarkably fossiliferous 
patch of lias also occurs at Point Wilkie, in Prince 
Patrick’s Island, resting on carboniferous limestones, &c 

Rhynchontlla of Silurian species were lound by the 
Rev Loogmuir m the ballast of a ship from the coast of 
Prince Albert’s Land, it is worthy of note that one 
species of / hynchonel/a, A psittacea, still lives on in these 
Arctic Seas and, according to Mr Gwyn Jeffreys, as far 
south as Drontheim 

Lennvaths Islands consist of Silurian rocks with 
Synngopora gemculata On its coast and on that of 
Bcechey Island Dr Sutherland describes marine glacial 
drift, with Arctic shells, as occurring up to a height of 
1,000 feet above the sea, and the presence of blocks of 
granite and anthracite on the shores of Lancaster Sound, 
brought by coast ice 

At Dundas Island, in lat 76° 15, one of Capt Penny’s 
crew found a Silurian trilobite, and preserved it, tied in 
his shbt, when the boat bad to be abandoned and a 
retreat effected. The presence of Silurian rocks at a 
point so far north, ana of sandstones at Wolstenholme 
Sound, appears to render it probable that the E N E 
strike of tne Carboniferous strata, with their overlying 
Ltassic patches, is cut off eastward, and the Silurian 
(edts surround them in a basin-like form, an E.N E. 
syndinol running through Prince Patrick Island towards 
Hayes Sound. Detailed examination of the west coast of 
Smith Sound and Kennedy Channel will have mat 
” -cal Interest, as it will prove whether such a 
1 exists, and if so, whether the Carboniferous 
s brought m by It, and whether the lower coal- 

Bekhnr ■ (London, i«ll) 


bearing measures are present on both sides of it, and in 
what manner they rest on the Silurians of Gnnnell Land. 

GrinntU Land.— From the cliffs of Lady Franklin Bay 
and tram Cape Fraser, in lat 81 s 35' N, long vor 
W, Dr Hayes found thirteen species of fossils, which 
were identified by Prof Meek as Upper Silurian species, 
belonging to the fauna found in the New York Cats- 
kill Shaky Limestone of the Lower Helderberg group. 
Some of the species, as Zaphrentts Haysii, Meek, and 
Loxonema Kami, Meek, are new to science* One 
of the most northern promontones of Gnnnell Land 
is named after the late Sir Roderick Murchison, who, 
commenting on the collections brought from the Arctic 
Archipelago by Parry, Franklin, Ross, Back, Austin, 
Omraaney, and the private expeditions of Lady Frank¬ 
lin, particularly those of Penny and Inglefield, and by 
the expedition under Sir E Belcher, endorses the re¬ 
sults amved at by Mr Salter, that the larger number of 
fossils obtained belong to Upper Silurian species of rather 
an American than a European facies, though many 
species were identical with those of Wenlock, Dudley, 
and Gothland + Dr Conybeare had, in his Report on 
Geology to the British Association in 1832, already 
noticed the similarity of the fossils from the Arctic regions 
to those of the English Upper Silurian series. 

Dr Emil Bessels, the naturalist of the American Polans 
Expedition under the late Capt Hall, who had previously 
taken part in the Prussian Polar Expedition, reports the 
most northern known land on the east side of the channel, 
including that portion of Halls Land examined,to consist 
of Upper Silurian rocks, with a few fossils X 

The Esquimaux inhabitants of the coasts of Arctic 
America, lrom Behring’s Straits to Giecnland, speak the 
same language, and use similar implements There is 
no more interesting passage in Prof Dawkins' recent 
work § than that in which he compares the identity of 
type cf these implements with those from Dordogne and 
other parts of France and Belgium, both as regards 
fowling and fishing spears, darts, and arrows , this like¬ 
ness extends to the actual shape of the base of insertion 
into the haft, the halt being formed of mammoth ivory 
derived from the frozen cliffs, of the very species that was 
hunted by palaeolithic man in the South ol trance 

These two peoples, separated so widely m time and 
space, were alike in their artistic feelings and methods of 
incising, on tusks, antlers, and bones, representations of 
familiar objects , alike also in their habit of splitting bones 
for marrow and accumulating them around their dwellings, 
in their disregard for the sepulchre of their dead, in their 
preparation of skins for clothing, and in the pattern of 
the needles used in sewing them together , alike also in 
their feeding on the musk sheep and the reindeer, and in 
countless other characteristics. It is well nigh impossible 
to resist Prof Dawkins’ conclusion that the Esquimaux is 
the descendant of palaeolithic man, who retreated north¬ 
wards with the Arctic fauna with which he lived m 
Furope though before the dose of the glicial epoch 
it is probable that a continuous land connection existed 
between France and North America by way of Siberia, 
remains of the true horse having been discovered asso¬ 
ciated with Bison prtscus and the mammoth in Arctic 
America, and representations of the horse, by a palaeo¬ 
lithic artist, occurring on an antler from La Madeleine, 
and the entire skeleton of a horse from a palaeolithic 
station being preserved m the Lyons Museum 

Sir John Richardson I speaks of the Kuskutch- 
chewak people who inhabit the banks of a river flowing 

Amttk** Jtttntal Scuact mnd Aril, second scries, voL xl No. 

Open Polar See” (London 1I67),pp.440, tint Silunx," 1I7J. jth 

I BulF Geo* Ports, March ifet. I have to dunk Captain Widen, 
LA., naturalist to tha Arctic EapadMpn, lot callus my attendee to ttaia 
tttarof Dr Bowels. 

( "Cave Hunting.* (London 1 ] 

I • A retie Sosutflap'dt'lon.' 
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Into Kuskokvitn Bay, Behring Sea, as believing that the 
mammoth, whose tasks they constantly find came from 
the east, and were destroyed by the spells of their 
thtman 

In the kitchen middens of the deserted Esquimaux 
villages of Jacobshafn, West Greenland, Dr Oberg dis¬ 
covered bones of the Walrus and Cystopkora crutaia, 
which no longer ventures into this ice-blockaded fjord, 
and also of the bear Urtus manimtus, which is now 
rarely seen south of the Waigat, associated with arrow 
heads, stone flakes, and scrapers, of clear quarts crystals 
and green jasper (angtnak of the Greenlanders), found in 
the basalt of Disco, 

Charles E De Rance 

(To it com tinutd.) 


ON ATTRACTION AND REPULSION RESULT 
INC FROM RADIATION 
A T the Royal Society coMvtrsaaioHC the other evening 
-tV the most interesting object exhibited was, beyond 
all doubt, the radiometer of Mr Crookes Mr Crookes’ 
discovery U of so much importance that our readers will 
be gliul to have an abstract of a paper on the subject, 
recently read by Mr Crookes at the Royal Society It 
was the second part of a paper which the author sent to 
that Society In August 1873 

Mr Crookes commences by describing Improvements 
which he has made in the Sprengel pump, and in various 
accessories which are necessary when working at the 
highest rarefactions. He describes different new forms 
which enable the phenomena of repulsion by radia 
tion to be observed and illustrated A bulb three inches 
diameter is blown at the end of a glass tube eighteen 
inches long In this bulb a fine glass stem with a sphere 
or disc ol pith, &c , at each end is suspended by means 
of a cocoon fibre. The whole is attached to the Sprengel 
pump in such a way that it can be perfectly exhausted, 
and then hermetically sealed Besides pith, tne terminals 
may be made of cork, ivory, metal, or other substance. 
During exhaustion several precautions have to be taken, 
and to get the greatest delicacy in an apparatus of thii 
kind, there is required large surface with a minimum of 
weight An apparatus constructed with the proper pre 
cautions is so sensitive to heat that a touch with the 
finger on a part of the globe near one extremity of the 
pith will drive the index round over 90°, whilst it follows 
a piece of ice as a needle follows a magnet With a large 
bulb very well exhausted and containing a suspended bar 
of pith, a somewhat striking effect is produced when a 
lighted candle is placed about two inches from the globe. 
The pith bar commences to oscillate to and fro, the swing 
gradually increasing in amplitude until the dead centre 
is passed over, when several complete revolutions are 
made. The torsion of the suspending fibre now offers 
resistance te the revolutions, and the bar commences to 
turn m the opposite direction. This movement is kept 
up with great energy and regularity as long as the candle 
burns. 

Mr Crookes discusses the action of ice, or a cold sub¬ 
stance^ on the suspended index. Cold being simply 
negative heat, it is not at first sight obvious how it can 
produce the opposite effect to heat. The author, how 
ever, explains this by the law of exchanges, and shows that 
attraction by a cola body is really repulsion by radiation 
fell i ng on the opposite side According to the same law, 
it te not difficult to foresee what win be the action of two 
bodies, each free to move, if they are brought near to 
each other in space, and if they differ in temperature 
either from each other or from the limiting walls of the 
space The author gives four typical cases, with experi¬ 
ments, which prove his reasoning to be correct. 

Experiments are described with the object of ascer¬ 


taining whether fee attraction by heat, which, oe aomt - 
dng at the neutral point, increases with fee density ef me 
enclosed air, will be continued in fee same ratio is feus 
apparatus is filled with air above the atmospheric pres¬ 
sure. This is found to be fee case. Various expdrtemfe 
are described with bulb apparatus, in which the bdib is 
surrounded with a shell containing various adiefeennOtn 
liquids, and also with a shell of vacuum. In all cases 
radiation passed through, producing the normal action of 
attraction in air and repulsion in a vacuum 

Mr Crookes next describes a form of apparatus by 
which measurable results are attainable. It consist* Of a 
long glass tube, with a wider piece at the end, In te te 
suspended a lump of magnesium by a very fine platinum 
wire, the distance between fee point of suspension tad 
the centre of gravity of the magnesium bob bring 3914 
inches Near the magnesium is a platinum spiral, capa¬ 
ble of being ignited by a voltaic battery Observations 
of the movement of the pendulum were made wife a tele¬ 
scope with micrometer eyepiece. With fete apparatus a 
large series of experiments are described, starting from 
air of normal density, and working at intermediate pres¬ 
sures up to the best attainable vacuum 

With this apparatus it was found that a candle-flame 
brought within a few inches of the magnesium weight, or 
its image focussed on the weight, and alternately obscured 
and exposed by a piece of card at intervals of one second, 
will soon set the pendulum in vibration when the vacuum 
is very good A ray of sunlight allowed to fall once on 
the pendulum will immediately set it swinging 

The form of apparatus is next described, which the 
author has finally adopted, os combining the greatest 
delicacy with facility of obtaining accurate observations, 
and therefore of getting quantitative as well as qualitative 
results. It consists of a glass apparatus in fee shape of 
an inverted T, and containing a horizontal glass beam 
suspended by a very fine glass thread At the extremities 
of the beam are attached the substances to be ex perl 
mented on, and at the centre of the beam is a small 
mirror from which a ray of light is reflected on to a gra 
duated scale The advantage which a glass thread po* 
sesses over a cocoon fibre is that the index always comes 
accurately back to zero. In order to keep the luminous 
index at zero, except when experiments are being tried, 
extreme precautions must be taken to keep all extraneous 
radiation from acting on the torsion balance The whole 
apparatus is closely packed all round with a layer of 
cotton wool about six inches thick, and outside this ii 
arranged a double row of Winchester quart bottles filled 
with water, spaces only being left for fee radiation to fell 
on the balance, and for the Index ray of light to get to 
the mirror 

However much the results may vary when the vacuum 
1s imperfect, with an apparatus of this kind they always 
agree amongst themselves when the residual gas i* re¬ 
duced to the minimum possible , and it te of no conse¬ 
quence what this residual gas is. Thus, starting wife fee 
apparatus full of various vapours and gases, siufe as air, 
carbonic acid, water, iodine, hydrogen, ammonia- See., at 
the highest rarefaction there is not found anydifferehce 
in the results which can be traced to fee residual gga, A 
hy drogen vacuum appears the same as a water or an 
Iodine vacuum, 

Wife thia apparatus the effect of exposing torsion- 
balance to a continuous radiation is describes sad fee 
results are shown graphically The effect of a short (H‘3 
seconds) exposure to radiation 1s next described, ana fee 
results are given m fee form of a Table. 

In another Table are given the results of wt pfrimart v 
in which a constant source of radiation was allowed to Act 
upon one end of the torsion-beam at a distance Of 14b m 
280 milhma, various substances being interposed. The 
sensitiveness oi this apparatus to heat-rays appears to be 

greater than that of an ordinary feermoitU^pBs^ ThUi 
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An obecure heat-nrys from copper at loo*, passing through 
|W) produce a deflection on the scale of 335, whilst 
Nftder the circumstances no current is detected in 
the thermO'pfle- The following substances are used as a 
screen, and the deflections produced, when the source of 
ttdlawto is magnesium-wire, a standard candle, copper 
at 400* and copper at loo 0 , are tabulated — 

Rock-salt, so mOlims. thick , rock crystal, 43 mllllins 
thick 1 dark amok) tale j plate glass of various thick 
nesses, both white and green , a glass cell containing 8 
- e —c of alum 5 milUms. thick, calc 


_s. of water , a plate of alum 5 n 

aper, 27 millims. thick, ammonio-sulphate of copper, 
opaque to rays below E, ditto opaque to rays below G 
Mr Crookes considers that these experiments show 
Ant the repulsion is not entirely due to the rays usually 
called heat, U. to the extreme- and ultra red of the spec 
trem. Experiments have been tried with the electric and 
Ore solar spectrum formed with a quarts tram, which 
prove the action to be exerted by the luminous and ultra 
violet rays. Some numerical data have been obtained, 
hut unfavourable weather has prevented many observa 
tions bring made With the solar spectrum. 

The barometric position of the neutral point dividing 
attraction from repulsion is next discussed The position 
of this point varies with the density of the substance on 
which variation falls, the ratio of its mass to its surface, 
its radiating and conducting power for heat, the physical 
condition or its surface, the kind of gas filling the appa 
ratus, the intensity of radiation and the temperature of 
the mrrounding atmosphere. The author is inclined to 
believe that the true action of radiation is repulsion at 
any pressure, and that the attraction observed when the 
rarefaction is below the neutral point is caused by some 
modifying circumstances connected with the surrounding 
gas, but not being of the nature of air currents The 
neutral point for a thin surface of ptth being low, whilst 
that for a moderately thick piece of platinum being high, 
It follows that at a rarefaction intermediate between these 
two points pith would be repelled, while platinum was 
attracted by the same beam of radiation This is proved 
experimentally, and an apparatus showing simultaneously 
attraction and repulsion by the same ray of light is de 
scribed and illustrated in the paper 
kft. Crookes concludes his paper with a discussion of 
the various theories which have been adduced in explana 
tion of these phenomena The air current and electrical 
theory are considered to have been abundantly disproved 
The following experiment is given to show that Prof 
Osborne Reynolds’* hypothesis of the movements due to 
evaporation and condensation at the surface will not 
account for all the facts of the case, and that, therefore, 
he has not hit upon the true explanation A thick and 
Strong bulb was blown at the end of a piece of very diffi 
cultly ftisible green glass, specially made for steam boiler 
gauges. In it was supported a thin bar of aluminium at 
me end of a long platinum wire The upper end of the 
Vrlre was passed through the top of the tube and well 
Sealed in, for electrical purposes. The apparatus was 
sealed by fusion to. the Sprengel pump, and exhaustion 
WM kept going on for two days, until an induction spark 
refused to past across the vacuum During this time the 
bulb sad Us contents were several times raised to a dull 
led best. At die end of two days exhaustion the tube 
ms found to behave in the same manner as, but in a 
stronger degree than, it would in a less perfectly exhausted 
apparatus, vu., it was repelled by heat of low intensity 
jmd attracted by crid. A similar experiment was next 
triad, only water was placed in the bulb before exhaus¬ 
tion. The water was then boiled away in vaatt, and the 
axfctsstkm continued, with frequent heating of the appa- 
nUqs to dull redness, for about forty-eight hours. At the 
fjjfcd <* this time the bar of aluminium was found to behave 
exactly the same as the one in tha former experiment, 1 
-**&« repelled by radiation* 


It is impossible to conceive that in these experiments 
sufficient condensable gas or vapour was present to pro¬ 
duce the effects Prof Osborne Reynolds ascribes to it 
After the repeated heating to redness of the highest 
attainable exbaus ion, it Is impossible that sufficient 
vapour or gas should condense on the movable index 
to be instantly driven off by the warmth of the finger 
with recoil enough to drive backwards a heavy piece 
of metaL 

Whilst objecting to the theories already advanced as 
not accounting for all the facts of the case, Mr Crookes 
confesses that he is not as yet prepared with one to put in 
their place He wishes to avoid giving any theory on the 
subject until a sufficient number of facts have been accu 
mulated The facts will then tell their own tale. The 
conditions under which they invariably occur will give 
the laws, and the theory will follow without much diffi¬ 
culty 


THE FATAL BALLOON ASCENT 
'T'HE readers of Nature are no doubt aware of the 
J- fatal result of the recent ascent of the balloon Zenith, 
the following authentic details at first hand will no doubt 
be of Interest — 

CiaoN (Indr*), Afirtl ij 

The Zenith was sent up on the 15th of Apnl in order 
to determine the quantity of carbonic acid contained in 
the atmosphere at an altitude of 24,000 feet The “ let 
go" was given at twenty five minutes to twelve A.M 
The captain was M Sivel, and there were only two pas 
sengers, M Gaston Tissandier and M Crocd-Spinelli 
The ascent took place gradually m a slight ENh. wind, 
the sky being blue but vaporous The rate of ascent was 
calculated to be nine feet per second, but diminished 
grad mlly Shortly after one o’clock the altitude obtained 
was 22 800 and the passengers were quite well, although 
feeling weak The inhalation of oxygen produced good 
restorative effects when tried Than a consultation took 
place, and the Zenith bang in equilibrium a quantity of 
ballast was thrown overboard. M Tissandier then fainted, 
and is ignorant of what was felt by his friends. 

At eighteen minutes past two he was awakened by M 
Crocd-Spmclli warning him to throw over ballast as the 
balloon was fast descending He obeyed mechanically, 
□nd at the same time Ctoc 6 Spinelli threw overboard the 
aspirator, weighing eighty pounds. Tissandier then wrote 
in his book a few disconnected words, and again fell 
asleep for about an hour When he awoke, the balloon 
was descending at a terrific rate no more ballast was 
left to be thrown away, and his two friends were suffocated 
Their faces had turned black, and the blood was flowing 
from their mouth and nose. They were evidently dead. 
It was a terrible situation 

The only resource was to cut the grapnel rope a little 
before the instant when the car should strike the ground, 
which Tissandier did with astonishing coolness The 
wind had Increased m strength, and Tissandier was 
obliged to tear open the balloon in order to stop it It 
was caught on a hedge m a commune of Indre, called 
Ciron, 190 miles SSW from Pans. 

The tragic fate of Sivel and Spinelli is to be ascribed 
to the fatal resolution of accomplishing, at any price, a 
height of 24,000 feet, but mainly, no doubt, to the throw 
ing out of the aspirator, which mil be discovered some¬ 
where perhaps unbroken, as it had been provided with 
a parachute.* 

The only instruments broken are the potash tubes for 
the absorption of carbonic acid. The experiment had 
been tried successfully; two aspirators had been used, but 
the tubes were not lodged ut their proper case. 

Careful readings were taken with the thermometer, and, 

* According to tb* Timet cwrtapondnu, this sod other things havs b*ca 
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although diminishing, the 
high — 

9,600 feet 
13 000 „ 

13.no * 

> S.f» .. 

19,600 „ 
aa»96o „ 


temperature *u remarkably 

1* Centrigrade 


The temperature of the gas in the interior of the balloon 
was also observed by a new system It was found to vary 
very httle, owing to the heating power of the sun, and at 
33,900 feet was found to be + 35°, showing a difference 
of - 35° centngade with the temperature of the air 
This result u extremely remarkable, and was observed 
at several intervals, although the gas ought to suffer a 
diminution of temperature owing to its constant diia 


Although the air was clear and the sky quite blue, a 
number 0! cirrus clouds were seen on the horuon, which 
could not be seen from the surface of the earth. 

As far as can be inferred from the ascertained facts, there 
was no sensible variation in the direction of the air for an 
immense altitude It accounts for the unprecedented 
beauty of the weather and the purity of the air , it may be 
taken us a fair prognostic of the continuance of good 
weather for at least a few days. 

The aeronauts had in their cars maximum barometers 
in a sealed box, in order to test the altitude in which they 
were travelling These tubes, having been saved, will be 
tested in the laboratory of M Hervd-Mangon 

M Tissandier was slightly hurt in bus fall. Great 
sympathy has been elicited for Sivcl and Crocd Spinelli, 
who may be said to hive spent their lives in the 
battle field of the air Sivcl was formerly a ^captain 
of the mercantile navy, his age was forty two years 
Crocd Spinelli was a pupil of the Ecolc Centrale, and 
was thirty two years of age. The former was a widower, 
and leaves a girl, and the second was a bachelor 
A subscription it being contemplated for the fatherless 
child * 

The Zenith Is in good order, and will be put in repair 
Although marred by a sad tragedy, and although the 
composition of the air has not been ascertained as was 
contemplated the expedition cannot be said to be devoid 
of results It will serve as an incitement to further inves¬ 
tigation m the same direction, but with greater caution 
W I>b hONVlKLLK 


Since the date of our correspondent s letter, it would 
seem from the indications shown by the uninjured baro¬ 
meters that the height reached was actually 14,000 metres 
or eight miles On Tuesday the bodies of Sivcl and 
Spinelli were interred with well deserved honours in P£re 
la Chaise, many eminent scientific men being present 
Subscriptions on behalf of those who were dependent on 
the two martyrs to science will, we believe, be received 
at the office of the Courrter def Europe, Tavistock Street, 
Covent Garden 


NOTES 

Th4 Royal Society during the present session have elected the 
following nine eminent scientific men as foreign members — 
Pierre J van Beneden, of Louvain, Joseph Louis Franjois 
Bertrand, of Tans, Alfred Louis Olivier Des Cloiseaux, of 
Paris, Hippolyte Louis FUeau, of Paris, Elias Magnus Tries, 
of Upaal, Jules Janssen, of Paris , Auguste Keknlf, of Boon , 
Gustav Robert Kirchhoff, of Berlin, and C. Ludwig, of Leipslc. 

"ttl« tint H &«1 haves a widow u well u 
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Also the Earl of Carnarvon, Mr W. H. Footer, tad Sir Sto*»d 
Northcota have been elected Fellows of the Society, 

Th* names of tha fifteen caadtdates tot the F«Hmnhip atkntod 
by the Courted of tha Royal Society to be feromatoidad tor 
election at the meeting on June 3 sit W Archer, J.R. Bmnatt, 
D Brandis, J Calrd, J Casey, A Duped, J. Ge&te, J. W. L. 
Gbdiber, J B. N Hennessey, EL Klefa, E. Ray T ank tow, 
Cspt Narea, R. S Newell, W C Roberts, and U^or-OeMM* 
Scott 

Th* annual meeting of French astronomers took plsoe recently 
at the Ministry of Public Instruction, under the presidency of M. 
Leverrler It wai composed of M Dumssnil, tbs director of the 
Euselgneroent Snpdrieur, the members of the Council of the 
Pans Observatory, and the directors of the MamlUci tad of 
Toulouse Observatories. The Observatory at Algiers not haviag 
been yet reorganised was not represented, though measures am 
very shortly to be taken to get this done. An Observatory b 
to be created at Bordeaux, and another at Toulouse. It Is 
stated, moreover, that a Physical Observatory is to be Created 
in Paris or the vicinity, and placed under the direction of tha 
Bureau des Longitudes. The Council of the Observatory Is 
said to have unanimously passed a vote recommending that no 
one should be a member of two observatories at the Mate time. 

General Sir Edward Sabin* has been elected a cone. 
«ponding member of the French Academy of Science*. 

The German Anthropological Society will hold it* general 
meeting at Munich in August next, and it Is intended to 
arrange an exhibition of the most interesting object* of Celto- 
Germanic origin, found upon Bavarian ground Bavaria pot- 
icsses great treasures of this kind in its Government and prittte 
collections, and these objects are of the highest Importance as 
regards the history and culture of the earliest periods. Men of 
scientific authority will superintend the exhibition, which, it is 
proposed, is to consist of the following seven groups ■—I Flint 
implements found in Havana, such as hammers, knives, arrolft, 
&c. 2 Hronxe weapons and ornaincuts of the some material, 

particularly swords, doggers, lances, arrow points, sickles, and 
objects used for personal adornment 3. Iron weapons, such to 
swords hatchets, doggers, and knives. 4. Ornament* of amber* 
glass, or earthenware (heads) 5 Gloss and earthen ware vase*. 
6 Costing moulds for Celto-Germank weapons. 7 Coins, 
principally Celtic one< the so-called ‘‘rainbow-dishes.’ All 
the objects will be well taken care of, and a guarantee is given 
for safe keeping and return. All expenses for carriage will be 
defrayed by the boctety 

Da ScHWKiNKuam has just received news from the Upper 
Nile, stating that Mohatned Abd-es biamat, the Nubian Ivory 
dealer who had rendered the German traveller most important 
help in pursuing his explorations in the Niam Niam and Mrw- 
buktu districts, was killed in December last by Niam Niam 
soldiers, who had besieged and finally taken Ms Senba (a sort 
of block house) The assistance rendered to Dr Schwrinfludt 
by this ivory dealer was of the highest Importance^ aid was 
acknowledged both by the German and Egyptian Government*. 
The history of the investigation of Inner Africa, which impsuiv 
tiaily notes down the names of all men of merit, independent of 
their nationality, faith, or colour, will also preserve thst of AM* 
es-Ssamat, by the side of his illusinoos German friend 

Tux A blmsche Zeitung of April 17 contains an elaborataaad 
highly interesting account of the festival which took jdnp to 
Naples a few days ago, upon the occasion of the opening of th* 
Zoological Station Dr Anton Dohm, the founder of tfcn 
station, made the opening speech. After him Prof PUkpqL /i 
Naples University, thanked Dr Dobra in the of fr.ly 
his great tSorts id sanylng the important wwrif to ft. sft^epjdh 
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Aft Tb. Prefect of Niple* hod lent a deputy, and many 
eminent *s«rMfic men wens pretent After the festival, the 

foiKi ililtail the miptl" - -y -- 1 - J th- 1 —f- ' 

&* xooleftfts) thera at* uightaen gentlemen now woridng there 
The State which have reterred working tablet at the Station 
are PrnttU, Italy, Rami*, Austria, Bavaria, Baden, Holland, 
Santtft Altaoe aod Lorraine, and Mecklenburg* alto, at onr 
«l*d*v« know, a table baa been reaerved for the University of 
Cambridge. 

Tun writer of the article on the Timet Waather Chart In hut 
week's Nature (p. 473), request* nt to atate that the word " baro- 
■frame "In the fourth paragraph ahonld have been “ isobars.’ 

Mb Edward Bellamy, F R.C S , will commence hm conrie 
of lectnrea on " The Anatomy of the Human Form in the 
theatre of the Sooth Kensington Muteum on Friday, 33rd tost, 
a&4 r m. 

** WURTZ baa tendered hit resignation as professor to the 
Faria Medical School, and it appear* to have been accepted , 
bat before taking any definite step, M Wallon has summoned a 
meeting of the professors to ascertain who they thought ought to 
be appointed Dean of the Faculty of Medicine. 

Otf April 16 a meeting of botanists from various parts of 
Scotland was held at Perth to hear the report of the committee 
(appointed at the Fungus Show held In Aberdeen last autumn) 
to organise a Soottish Cryptogamic Society A constitution 
was adopted, and office-bearers were elected for the present year, 
the President being Sir T Moncreiffe of Moncreiffc, Bart , Vice- 
president, Prof Dickie, Aberdeen, Secretary, Dr Buchanan 
White, F L.S It Is Intended to have a show of crypto¬ 
gamic plants, especially of fungi, every year in various districts 
of Scotland in rotation, and the show for this year u to be In 
Perth in the last week of September, when it u expected that a 
very large number of specimen* will be exhibited. The Society 
will alto adopt other mean* of promoting the study of Crypto 
genie Botany, and it is possible that it will from time to time 
inna a few fasciculi of " New or rare Scottish Cryptogamic 
Plants.” English cryptogamologliti desirous of becoming cor 
responding members of the Society should communicate with 
tha Secretary (Dr Buchanan White, Perth), from whom mfor 
nation regarding the Society or the show may be obtained 

M Levrrrier bring deeply engaged to hi* official work at 
the Observatory, has no time to deliver his regular course of 
lectures on astronomy at the Sorboune. M. Wolf ho* been 
appointed by him as his substitute. 

Luu meteors were seen during the recent clear nights in 
different places In France , at Havre on the latb, and at Pan* 
oath* 10th. The Paris meteor was teen at two o’clock In the 
morning, the direction waa not specified, but the colour was 
peas. The Boulevard St. Michel appeared si if it wert illu- 
urinated. Th* Havre meteor waa very huge, going with an 
foamema velocity from south-east to north west 
* tfrx first storm of the season in Central France was felt on 
April 7 to th* department of Gen, near the small picturesque 
tofcn of Lcctoure. The spire of Saint Martin de Gorgue was 
almost demolished by a thunderbolt Very few French churches, 
tojtodaQy in small country places, ere supplied with lightning 
etmductocs. 

r " Tm hold which wes observed by M deFonvieQe at Pari* 
Wi th* lath of March, and also to England, wu observed at the 
Imtof time at Montsouris Observatory, about six mUes south 
Hjf Manttoirtra, and termed ”a trace of halo,” instead of a 
hgm<otto. As the moon had tha mm* sldtude for both observers, 
ufc ekmd mast have been s u spen ded at a null distance, 
Wr dwelt fito With at Montsoeris that at Montmartre. If 


telegraphic signals were exchanged during their appearance, these 
phenomena could be discussed with great benefit to science. 
Aurorae Boreal** were frequent during the beginning of March, 
which is to accordance with the opinion of meteorologists that 
they are canted by icy particle* rendering the upfcer part of the 
atmosphere more conductive of electricity 

Six useful lectures by ProC Frank land on "How to teach 
Chemistry, ’ originally delivered to science teachers, will shortly 
be published by Messrs; Churchill, from notes taken and edited, 
with Dr Franklaad’s sanction, by Mr George Chaloner, F C S 

We hear that New College and Balliol College Oxford, and 
(he municipal authorities at Bristol, have finally determ ned to 
establish a new College of Science and Literature at Clifton 
(See Nature, vol x p 93 ) It is anticipated that 50,000/ 
will be raired for the building* in Bris'ol rhe two above named 
Colleges have each promised 5,000/ towards the foundation, and 
it is said that they both intend giving a further sum towards the 
endowment 

The Committee appointed to examine into the advisability of 
a new surrey of Massachusetts (sec Nature, vol xi p, 381) 
have reported strongly in its favour, almost to the full extent 
desired by the scientific men whose advice they asked To a 
small pamphlet on the subject which has jnst come to hand, la 
appended what we take to be the draft of on Act which the 
Committee advite the Senate and House of Representatives to 
pass. The Act recommends the appointment of a Board of 
seven persons, with the Governor and n Secretary This Board 
will employ suitable persons to make a thorough topographical, 
geological, and biological survey of the Sta c The Board is to 
tee to the preparation of a topographical map on the scale of 
I 25,000, and also will prepare from the surveys enlarged maps 
on the scale of I IO oca Careful reports are to be prepared 
upon the geology of the State, with special reference to tb* 
discovery of coal, ores, and building material of economic value , 
alto reports on the toology and botany of the State, comprising 
catalogue* of the animals and plants, with particular reference to 
those Injurious and those beneficial to man The proposed Act 
also provides that 30,000 dollars be annnally appropriated for 
the expenses of the survey, and that yearly reports be presented to 
the Legislature These provisions are on the whole satisfactory, 
and there is no doubt the Massachusetts legislature will give 
them the force of law 

From the Seventeenth Report of the East Kent Natural 
History Society, we are glad to see that it continues prosperous, 
"losing nothing of its interest and usefulness. The total 
number of memben is ninety four The Report contains a 
brief account of the Society's meetings during 1874, from which 
it would seem that the actual work of the Society 11 carried on 
by a very small proportion of the memben. 

The additions to the Zoological Society s Gardena during the 
past week Indude an Australian Dingo (Canu dutgt) from 
Australia, presented by the Z00L and AccL Soc. of Victoria! a 
Crested Porcupine ( Hystrxx crutoia) from W Africa, presented 
by Mr G W Venderkist, two Red footed Crab-eating Raccoons 
{Pr#y*n camrtv*nu) from Dements, presented by Mr J R If 
Wtttou, an Impeyan Pheasant {LopAepAerut imptyanus) from 
tb* Himalayas, presented by Capt J E. Whitting a Rufous 
Tlnamou (RkyntAotut ru/esemi) from Braxil, presented by th* 
Viscount IIill, a Sharp-nosed Crocodile {CrocoMus omencentu) 
from Jamaica, presented by Capt. A. M Drummond j ten Green 
Li sards ( Lauria vimiu) from Jersey, pnwnted by Mr. G E, 
Dreg* j a Qrric* Opossum (DURpAyt pata) from Braxil, a Red 
Ground Dove {(k*tryg<m mtntam) from South America, pur¬ 
chased. 
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ACCIDENTAL EXPLOSIONS* 

IIL 


in changer, or ore so veiy difficult to prepare in a condition 
approaching parity, that they either begin to undergo change at 
toon at they hare been produced, or eery ihortly afterward*, 
aueh change proceeding sometime* gradually and quietly until 
the substance fau been transformed into non-explosive bodies, 
or occurring, in other instances, with a rapidity speedily resulting 
in the violent decomposition or explosion of the substance. 
Injuries more or less seven have been indicted upon the dis¬ 
coverers or investigators of substances of this kind, or upon those 
who prepare them and exhibit their properties for instructional 
purposes, and such accidents occasionally occur even —’ " 

-■*-•-».■-,i— appear to have *— 

isionally also 

_n attempts to 

tical purposes the explosive power of such sub__ 

example, the chloride of nitrogen and iodide of nitrogen) by 
persons imperfectly acquainted with their properties or those of 
explosive substances generally The great danger in which want 
of knowledge may involve experimenters m this direction is too 
obvious to need being dwelt upon 
The risk of accident resulting from the liability of explosive 
compound* to so-called spontaneous decomposition has been on 
several occasion* exemplified in the past history of the two most 
important of these comooundt, gun cotton and nttro glycerine 


, , its in carrying -- 

their manufacture on such a scale as to satisfy the continually 
increasing demand for efficient preparation* of these violent 
explosive agents. At the same time the experience of the last 
few year* has afforded repeated illustrations of the terrible risks 
and responsibilities incurred by manufacturers of these substances 
by the slightest departure from conditions essential to pet fiction 
and safety of manufacture, or by a relaxation of the strictest 
supervision in the production, purification, and storage of the 


In these respects the utilisation of explosive compounds of 
this class involves special risks not attendant upon the manufac¬ 
ture of gunpowder and modification! of that substance, in 
others, however, it present* important elements of comparative 
safety For example, the manufacture and purification of gun 
cotton, and its conversion into the compressed or granuir‘- J 
. - , . . .—*-*—i, the material being 


substance, are absolutely safe operations, t l 


icing wet 


throughout the entire course, and therefore quite uninflammable, 
until, when completed, it I* dried by long exposure to air, or by 
artificial heat On the other hand, gunpowder, and all prepara¬ 
tions of similar nature, are explosive from the very commence- 


Accldenti at gunpowder factories are very frequent, and 
though they may not often involve considerable loss of life or 
destruction of property, the fact that their occurrence must In 
most Instances be caused by partial, occasional, or complete and 
persistent neglect of precaution* absolutely essential to the safety 
of the people employed m the works, or to a redaction of the 
risks of accident to the minimum, points to tbs necessity for 
improved legislation connected with manufactories of gunpowder 
and other explosive preparations, whereby the proper attention 
to regulations and precautions for safety may be rendered com¬ 
pulsory, and seconded by an efficient system of inspection. 

After stating a number of precautions that ought to be adopted 
in all g un powder manufactories. Prof. Abel said that lastly, 
though properly first in importance, the manufacturer* Of gun¬ 
powder ana other explosive agents should not only themselves 
possess tone scientific aa well as a practical knowledge of the 
nature and properties of the nbetances is the manufacture of 
which the live* of their workmen axe at stake, but they also 
ahonid ascertain and insist that at any rate the person* who act ss 
managers and foremen in their factories should not be deficient 
in the elementary knowledge indispensable to a proper perform- 
m e of their duties. 

Major Maiendi*, the Government Inspector of Gunpowder 
Works, itc., has reported officially that he was " much strode, 
-fa the ctwfi^^hfistMgectio ps ^ withi thejaxtroc ril^ 

• Abstract of a Jsetets dsSvarsd at Ch* Royal lastitethn, Mad ss, 
by Prat F A Abd, f R.S. Omtfansd from p. 47*. 


sary for avoiding them, which prevails among psrooM fa drinm 
of impertunt factories and magazines," and thattbaro 
doubt that to the ignorance and incompetence of Inch parsons* 
large number oi the accidents which occur are IndiroBUy M 
Surely it is in the interest of employers to adept suenem ftr 
securing that the management of their work* ie inthehuadfaf 
competent men, experienced in the details of ths-TaanafaotlU% 
and possessing adequate general education and technfoel Vtm- 
ledge to fit them for posts of such responsibility, The obyfous 
mode of securing this is to render it compulsory for stick tnento 
obtain certificates of pompetency before they can hold responsible 
appointments in manufactories of gunpowder and other exp&aitt 
sgent*. 

The manufacture of fireworks, ammunition, percussion cap*, 
and other articles involving the application of explosive sp ent * 
is, it need scarcely be stated, attended by liability to aeddeats 
similar to and sometimes even greater than that existing in manu¬ 
factories of gunpowder and materials of similar nature, and 
necessitates the adoption of precautions of the same nature *» 
apply to these works. 

Such necessity has, however, been very much disregarded in 
the arrangement and management of factories of this kind, and 
many very sad casualties have resulted either from utterly inade¬ 
quate arrangements for localising explosions and reducing them 
to small proportions, by regulating the quantities of material 
dealt with in one building, and sufficiently separating and sub¬ 
dividing the manufacturing operations, or from neglect of simple 
regulations for excluding sources of fire from the buildings. 

There are several important instances of accidental explosions 
on record which have occurred In the manufacture of pyrotechnic 
compositions and other articles of explosive nature, in conse¬ 
quence of a liability to tha establishment of chemical activity 
between the ingredient* of such preparations by even very slight 
inciting cause*. Thus, certain description* of coloured foe* are 
readily susceptible of so-called spontaneous ignition or explosion, 
either simply from the unstable nature of one or other of their 
ingredients, or from so apparently trifling a cause as the abeocp- 
bon of a small amount of moisture, or the employment of a 
small quautity of an easily oxidisabie oil or fat in connection 
with their application to pyrotechnic purposes. In one in¬ 
stance, some signal lights, composed of a mixture of Ingre¬ 
dients which long experience had shown to be in every way at 
permanent as those of gunpowder, were found to be undergoing 
decomposition to an extent which, had it not been noticed in time, 
must have resulted in serious consequence*. The cause of this 
change baffled inquiry for soma time, but ultimately it was dearfcr 
established that a very minute quantity of free add contained in 
the paper lining* of the cose* in which the composition was 
confined (and derived from the antichlore used in the manufac¬ 
ture of the paper) had set up an action between tha saltpetre and 
the orpiment composing this material, which spread gradually 
but with increasing rapidity through the highly compressed mart), 
being of course accelerated by the heat developed. 

Auer referring to the great dangers arising from the n—nrihav 
tore of fireworks in dwelling-houses of the lower linees in 
crowded districts, the lecturer said that the fearful recklessness 
with which gunpowder and other explosive agents are handled 
and used by uneducated persons, such as thee* small fireqmr*' 
makers, of which there are large numbers in the mining *1 
manufacturing district*, and by the most extensive-- 


1 handled 

manufacturing district*, and by the meet extensive oonsumsrsof 
powder, namely, the miner* and quarry men, can scarcely M 
realised by anyone who has not had opportunity to acquire by 


frequently si 
both with gu 


y miners in their preparations for blasting 


It is, however, mote particularly from rim fi te* that then MS 
no regulations forbidding or restricting tha making no, indumi.- 
ing houses, of blasting cartridges, mining fuses, and the soswtUa 
powder straws used £ blasting, fad the chief BabQityto 
dentil explosion* in mining districts arises. Miners are iirweteufW 
in the habit of keeping cocsi den tbl * quantities of povder fa 
their dwelling-room*, and making up their cartridges or fares 


and gujMqttoo, should be trt 
greater rscklesmmm The a. 
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Mnh material* whan uneonfioed finds to render the miner even 
m«t Mfudhee of precautions, and henoe it is unquestionably 
wfatig to (beter the notion of the safety of thee# materials In the 
hand* of the miner, especially u it frequently occurs that the 
men who dm theta meteriale are tumble to read the printed 
lnstnuttoos which are supplied by the manufacturer* with the 
eenri&et for the parpoee of guarding «gainst accident 

It dope apt admit of dispute that the recklessness of the miner 
hat iwtneHy been foatired hitherto by the utter disregard of all 
ordinary precaution* which thay must but too frequently witness 
at on store* where the powder I* eold or issued to them The 
Stof email dealers in gunpowder present illustrations of 

_ice and recklessness, If anything, even more appalling than 

w which the habits of the miners furnish. The manner in 
nrdar « often dealt with by those in charge of the stores or 
M )a quarries or mines, and who have to issue supplies 
en, Is Illustrated by one or taro examples from a report to 
iw noiae Office by Major Majeadie. As an extreme instance 
of rteklemness the case of a man is quoted who was in the habit 
of boring Into the barrels with a red not poker on one occasion, 
the Bd of the barrel being thinner than usual, the heated iron 
was thrust tt)to the contents of the barrel, end the roan fell a 
victim to Mi very original mode of dealing with packages of 
gunpowder 

In some mining districts it has been customary to pay no 
refprd whatever to the suitability, in point of safety, or the 
localities selected for the storage of powder It has not unfre 
quently been kept in large quantities (tg 500 lb ) in ordinary 
buildings, qnlte dose to dwelling houses. Even where maga 
ride* hare been provided. In connection with extensive mines 
and quarries, many Instances are on record of gross ignorance or 
carelessness in regard to, the precautions essential to the safe 
handling of gunpowder 

The strenuous exertions of the Government Inspectors during 
the last few years have already resulted in a considerable ameliora 
v tlon of this lamentable condition of things, although the existing 
State of the law affords them little power to enforce simple regu 
latkral which are vital to the safety of the people employed, and 
often of the neighbourhood, but scant regard being but too fre¬ 
quently paid to the position of even extensive stores or magazines 
with reference to contiguous habitations. 

The utter Inadequacy of the existing regulations as to the 
t rani pot t Of powder, Ac., by land or water, end the flagrant 
manner in which even these defective regulations are but too 
frequently disregarded, are matters to which public attention has 
been much directed since the explosion in October last, and 
wMch are but in harmony with the negligence and Ignorance 
displayed to SO alarming an extent in connection with the hand 
ling and storage of gunpowder Thus, the packages (barrels, 
in which powder is transmitted to distant placet ere often so 
Imperfectly constructed that the grains escape into the cart, or 
the hold of a vessel, where they may become mixed up with gnt 
sad be eventually trampled upon. Ae regards the vehicles in 
which the powder is transported, some regulation* exist with 
respe c t to the employment of covered or uncovered carts with 
reference to quantities of powder exceeding considerable limits, 
"fut there is no law requiring carts or bargee to be specially con- 
/ tbacted or employed so ea to exclude sources of danger In tbe 
mining district! and even in towns powder is constantly conveyed 
ip. dangerous quantities in ordinary carts, which may have been 
UMd for carrying stones, coal, or road rubbish, and is often 
Miked with other goods, such even as lucifer matches and petro 
lettm, there U no regulation to prevent the person in charge 
from smoking while in his cart, or stopping at a public-house, 
leaving the powder standing at the door Prof Abel quoted 
tMt«W»« of the reckless carriage of powder In public convey, 
s, and of the transport of very targe quantities (many tons! 
' t through- crowded thoroughfares in Urge towns 
„_h and London) with little or no precautions. Tbe 
CM nu ce maty pncaatkmi in the transport of merchants’ 
er by wear was dwelt open and contrasted with the pre- 
oa adopted by Government as absolutely necessary, and 
apne severe oonunents were mtde upon tbe practice, which had 
HH common, of etowUg gunpowder in barge* as part of mU 
igaheous cargoes which include even each materials as petro- 

SlrsmS'S £ fc 

import iconM of vovnsuMOt guBpowwf^ ud to tu 


by Government inspectors, of factories and stores of explosive 
agents, if conducted with intelligence and discretion, have been 
most convincingly demonstrated by the great good which it U 
admitted on allstdes that the inspectors have already succeeded 
in accomplishing, even with the very insufficient power* which 
the present state of law affords them The favourite argument 
of some, that Government inspection must operate mischievously, 
by diminishing private responsibility, has certainly received no 
support from the results of Inspcc ion, so ter as the experiment 
has been tried It will scarcely be asserted that a manufacturer 
or store-holder who may have willingly adopted, ai suggestion# 
which the inspector hat no power to enforce, measures conducive 
to the safety of life and property would be careless in the appli¬ 
cation of those measures because their adoption was no longer 
optional, or because the responsibility for their due observance 
was to some extent shared by the Inspector This very system 
of inspection cannot fall to benefit those interested In different 
branches of the indusby of explosives by reducing the necessity 
for herd end fast rules with respect to the arrangement and con¬ 
duct of works, which might In many instances entail hardship or 
inconvenience without any real necessity, and by strengthening 
the hands of factory owners, and thus rendering comparatively 
easy tbe proper observance and enforcement of regulations for 
the safety of the men and the works. It is, however especially 
in connection with the storage, transport and employment of 
gunpowder and other explosives in mining districts that efficient 
inspect ion, supported by the reas nable power which a well- 
considered Act of Parliament cannot fail to afford, may be 
confidently expected to produce important beneficial results, not 
tbe least of which will probably he the wholesome influence 
exercised indirectly, by the force of example, upon the miner or 
pitman, whose ignorance has fostered the indifference with 
which long habit hat led Mm to regard the posulnlity of danger. 

lint although Improved legislation, and the benchcul regula¬ 
tions thus supplied, may be confidently hiped to effect an 
impor ant reduction m the number and magnitude of the 
disaster* now recorded aa accidental explosions it would 
obviously be worse than shortsighted to encourage a reliance 
upon legislation alone as a safeguard against the evils which lead 
to casualties of tins kind Punishments inflicted for transgres¬ 
sion of the law may engender caution bnt tbe dtrailers which 
arise from ignorance are not likely to be importantly reduced in 
number by legislative enactments alone. 

It Is to the general promotion of education among the people, 
and to the spread of scientific and technical knowledge, if even 
of the most elementary kmd, among employers and employed, 
that we must look for a substantial diminution of these casualties, 
which the uneducated mind is but too prone to attribute to 
accident, and the prevention of which rests, at any rate to • 
large extent, with those who are at present tacitly content to 
regard them as inevitable. 


SOCIETIES AND ACADEMIES 

Low doh 

Royal Society, April A—"On the Development of the 
Teeth of Fishes" (EUtmobranehil and Teleostei) by Charles 
S Torn*, M A [ communicated by John Tomes, F K S 
“■ J units, n *" ’ ' ’ 


s, reptiles, and fishes, led 


Observations upon many mammals, reptiles, a 
tbe author to the following general conclusion* a 
lopment of teeth — 

(L) All tooth germs whatever consist, in the first instance, of 
two parts, and two alone—the dentine papilla and the enamel* 
organ 

<il) The existence of an enamel-organ is wholly independent 
of the presence or absence of enamel upon the teeth f example* 
of this have been recorded by Professor Tomes and by the 
author among mammalia, and are common amongst reptile* and 
fishes. 

(llt-> Nothing Justifies the arbitrary division into “ Papillary,” 
" Follicular,'' and " Eruptive ” stages j nor doe* any open pri¬ 
mitive dental groove or fissure exist In any creature examined 
(Iv ) In ell case* an active ingrowth of a process from the oral 
epithelium, dipping inwards into solid tissue, is the first thing 
dtstinguiakable, although the formation of a dentine papilla oppo¬ 
site to iU deepest ex t re mity, goes on farfflvs* with it from tbs 
jMrffMMt Into is fiiamriii rtfmn 
(^T^edaBcMaXorfoSSeto the tooth germ say or mu) 
not fan present) trim parent it Is in part a secondary develop* 
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meat from the baie of th* dentine papilla, In a put a men eon 

" Experiments to esoerUia the Causa of StndficatSon in 
Electrical Discharges vs vacuo,” by Wimn De la Roe, Hago 
W MUQer, and William Spottiswoode. 

*' Fint Repbrt of the Natundlft attached to the TranaU of 
Venn* Expedition to Keiguelen’s Inland, December 1874,” by 
the Rev A E. Eaton, communicated by the President. 

[Then are two long and important paper*, which we hope to 
be able to be able to give next week ] 

Linnean Society, April it—Dr G J Allman, president, 
in the chair— Prof A. Dickson, MD.Mr J FDuthle, and 
Mr H C Sorby, F R.S., were elected fellow*. The folio wing 
paper* were read 1—On the nature and production* of the 
a toll* of the South Pacific, by the Ret Tboe Powell.—Paper* 
on the botany of the Challenger Expedition 1 xxr, On the 
Piatomaceas collected by Mr ll N Moseley In Kerguelen 1 
Land, by the Rey K. O'Meara, xxvi., Letter from Mr H N 
Moaeley on an edible Chtneee Spkctna, known a* ‘ winter 
worm-grass, paras tic on certain lanrse (ibis was stated by Mr 
Carrey to be Torrubia sinensis ), xsnu, On the Muse! and 
Hepatic* coUectedby Mr H N Moseley, by Mr W Mitten, 
F L.S. (these were from Tenenfle, Trtstaa dAcuntaa, Ker¬ 
guelen* land &c.) On Algw collected by the Rev W W 
Gill near the island of Mangara, by Dr Dickie, F L.S —List 
of plants collected l y Dr A B. Meyer in New Guinea, in 1873, 
by P.of Oliver F R S (these were only ten in number, in 
eluding two new species) —Mr W S Mitchell made] some 
additional observations on tne male Octopus. 

Chemical Society, April 15.—Pro! Abel, F R.S., Is._ 

chair —Mr J W Thomas read a paper on the gases enclosed 
In coals from the South Wales basin, and the gases evolved by 
blower* and by boring Into the coal itself These gate* were 
found to bt marsh gas, carbonic anhydride, and nitrogen, In all 
three of the classes of coal examined, namely, bituminous coals, 
•team coal, and anthracite —A p»| er on narcotine, cotannine, 
and hydrocotannine Part I., by Mr P H Beckett and Dr 
C R A. Wnght, was then read by the latter after which Dr 
H E. Armstrong communicated a note on isomeric change in 
the phenol series. 

Zoological Society. April 6 —Dr E. Hamilton, vice-presi 
dent in the chair —A letter was read from Dr G Harllaub, 
nut ng that tha Finch described ty him and Dr Ftnsch as new 
in the Society a Proceedings for 1870, p. 817, and named Lebio- 
sptta ntatnlis, was probably only the young bird of Ambt 
cyanovirem —Dr A GUnther exhibited the slun of a new . 
cies of Mole from British Caflraria, which he proposed to call 
Chrysochloru trevelranu —The Secretary exhibited, on behalf 
of Mr J Gould, F R.S, the original specimen of tha Parrot 
(Afrosmutus instgnusimus), spoken of by Mr Gould in his 
communication to the Society on the 3rd of November, 1874 
(P L S., 1874, p 499), alio specimens of two other new aperies 
of birds from Northern Queensland, a new Honey-eater, propoe-' 
to be called Molts fiavostneUa, and a new Parrot, proposed 10 
be called Cydobsitta ntaccoyu— Mr Osbert Salvm, F R.S., read 
a memoir on the avi fauna of the Galapagos Archipelago. After 
a summary of what was known of the history and physical 
peculiarities of these islands, Mr Salvin proceeded to give a 
complete account of the birds u at present known to us from 
the visits of Mr Darwin, of the naturalists of the Swedish frigate 
hugtme, and of Dr Mabel, whose collection afforded the prin¬ 
cipal materials upon which the present communicatioe was 
based. Of the fifty-seven species of bird* known to exist In the 
Galapagos, about two-thirds were stated to be peculiar to the 
Archipelago.—Mr A. G Butler read a memoir on the Hetero- 
cerous Lepldoptera of the family Sptungidse, in which a complete 
revision ot the various genera and species of this family was 
given.—A communication was read from Dr J S Bowtrbank, 
entitled “ A Monograph of the Sillceo-Fibrous Sponges," Part 
III, being the thud of a series of memoirs on this class 
spoeges. A second communication from Dr Bowerbank oc 
ta ntd the ssventh pert of hii contributions to a general history 
of the Spcegidis.—Mr A. H Garrod read a paper on the form 
of the trachea m Tanlahts Ms, in which the peculiar and nume¬ 
rous coo rotations of that tube within the thorax of that bird 
were described.—A communication was read from Mr G 8. 
Brady, fat which he gave a revision of the known aperies of 
British Marine Mites, taMther with descriptions of sonTnsw 
species.—Mr C A Wrigbtresda paper on tht question of the 


specific identity of the Weasel found in Maks, wfcidt he*a* 
inclined to refer to Mustek items*!*, Bp, hUhmt» only known 
to occur in Sardinia. 

Pxais 

Academy ot Sciences, Apnl is.—M Frfmy In the eWr.— 
The following papers were read —On the oom p a ri son er the 
first observation* of the Transit of Venus; a letter addressed bf 
M Pnlseux to M Dumas, President of the Transit Commission. 
From the data, M Pulseux (Naturx, voL xL p. 474) finds the 
mean solar parallax to be 8"*870. This vahae differs UuiS from that 
found by experiments on the velocity of light, made by MM Fog. 
exult and Cornu which it 8**86; tha Utter is also the avenge 
value of those calculated by M Lavender from (he perturbation* 
of planet* —On the last number of the Mesnorte sif SpettrosoofisH 
Jlaliatti, by M Faye, tbU paper hat special reference to M, 
Langley > memoir on the minute structure of the jihotoepherq. - 


diagrams.—M Cahoun then presented to ttHs^adany 
the third volume of hts “Tnute de Chlmle prgsnique," 
and made some remarks on the same.—The Academy then 
nominated General Sabine as correspondent to their Section of 
Geography and Navigation, in lieu of the late M. ChaieUoe,— 
Researches on the transmission of air by a steam or air jet, by 
M F de Romllly —On a new substance found in urine after the 
Ingestion of chloral hydrate, by MM Mtuculua and de Mermd. 
Ihc authors gave it the name urochlonUte acid.—A not* by M 
Bobierre, on the use of a little apparatus called cherche-plomb 
(lead finder), which shows the presence of lead In alloy* suspected 
of containing it, by contact with glacial acetic acid and iodide 
of potassium —A note by M. G Helznem, on an insect living; 
like Phylloxera, upon roots. It is principally found on Aka 
balsamea and Abies Frastrt .—M R. de Wouvts reminds the 
. the occasion of the interesting researches 


far back as December so, 1870, be presented to tl 

a memoir entitled "On the Periodicity of the V_ 

Calorimetric researches on the carbon compound* of iron and 
manganese, by MM L Trookt and P Hautefeullk,—On the 
preparation of ethylene perchloride, by M E Boutgola.— 
Researches on the quantities of beat disengaged In the decotn- 

r tiou by water of the bromides of some of the fatty adds, by 
W Longulnine.—On the determinations of the carbonic arid 
of the air made in the balloon Zenith, by 14 O. TUaaadUr 
The percentage of carbonic arid varied between rM> {1*890 
metres elevation) and 3"oo (at 1,000 metres) volumai in 10,000 
volumes of air 
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THE ISLAND OF ST. HELENA 
Si i Helena • a Physical, Historical, and Topographical 
Description of the Island, including its Geology, Fauna, 
Flora, and Meteorology By John Charles Melius, 
AICIL, F.G S., F L.S (London 1 . Reeve.) 

* 'T'HERE u a change to be introduced into our mode 
A of voile as compared with that of former investi¬ 
gators. When less was known of animals and plants, the 
discovery of new species was the great object This has 
been carried too far, and is nov almost the lowest kind of 
scientific work. The discovery of a new species, as such, 
does not changes feature in the science of natural history 
any more than the discovery of a new asteroid changes 
the character of the problems to be investigated by astro¬ 
nomers. It is merely adding to the enumeration of 
objects. We should look rather for the fundamental 
relations among animals , the number of species we may 
find is of importance only so far as they explain the 
distribution and limitation of different genera and families, 
their relations to each other and to the physical condi¬ 
tions in which they live. Out of such investigations there 
looms up a deeper question for scientific men, the solu¬ 
tion of which is to be the most important result of their 
work In the coining generation. The origin of life is the 
great question of the day How did the organic world 
come tv be as it is?” 

TVis passage, quoted Oy Mr Bentham in his address to 
the Linn can Society for 1868, from an instructional lecture 
given by Agassix on the voyage out to his young com 
panions in his Brazilian expedition, sums up the grounds 
OH which writers of books on systematic natural history 
must now be prepared to have their work criticised J111 
no longer enough to publish, however sumptuously, bare 
enmberatlons of the organisms which inhabit some spot 
of the cartel’s surface No treatment can be really con 
sidered scientific which does not go a good deal further, 
and, regarding the fauna and flora of a country as phe 
nomena to be accounted for, endeavour to unravel their 
r**"**, history, and relationships N 0 one has shown with 
more penetration and success than Mr Bentham, what im¬ 
portant and interesting general results may be educed from 
I jtoost apparently and fields of systematic investigation. 
Bdt it is only the gradual elucidation of such results that 
really affords anything like a scientific sanction to this 
of study, and it is because this has m many cases 
been very much tost sight of, that taxonomy—especially 
oa the Continent—has fallen into a disrepute which is 
just as unscientific and unphilosophical as a morbid 
appetite for taxonomic studies unqualified by any search 
for results of general biological interest. 

It will now perhaps be apparent why this stately octavo 
Which Mr. Mclhss has devoted to the natural history 
of St Helena does not yield either the kind or amount 
of aatisfhction which a cursory inspection might lead one 
fo aspect It is quite true that science owes a great debt 
to Mr. Melliss for carefully collecting the extremely inter- 
eating forms of life which St Helena possesses, and which 
front ope cause or other are rapidly disappearing. But 
bfc.gitt)>eri8g* have been already worked up by different 
batunilstS,and die results published in various scientific 
You xi.—No, sS? 


journals. The men enumeration of genera and species 
which he gives in these pages, with occasional remarks, 
is not by any means interesting reading, and is of coarse 
but of very small use for any purpose of reference. 

The first of the five parts into which the book is divided 
is occupied with the history of the island. It was dis¬ 
covered in 1503 by John de Nova Castella, commanding 
a Portuguese fleet on its return from India. The day 
being the anniversary of Helena the mother of Constan¬ 
tine, the island was named St Helena in her honour 
The Portuguese left on the island a supply of goats, asses, 
and hogs, and in this way commenced at once the gradual 
extirpation of the indigenous flora which has since never 
ceased to proceed The Portuguese for a time had a 
settlement, which they appear soon to have deserted The 
Dutch next took possession, only m turn to abandon it, 
after which it was occupied about the middle of the 
seventeenth century by the East India Company Twice, 
however, in the next quarter of a century it was again 
taken possession of by the Dutch, to be agam retaken 
from them by the English 

St Helena never appears to have had any internal 
source of independent income. The population lived by 
supplying the needs of the garrison, the “Liberated 
African depot," the West African squadron for the sup¬ 
pression of the slave-trade, and the passing eastward 
bound ships The garrison ia now represented by a 
handful of Engineers and artillerymen, the depot is abo 
lished, the squadron reduced, and the trade to the east 
is almost entirely diverted through the Suez Canal. No 
articles for export are produced , the “natives * prefer to 
live on imported nee, the fanners barely exist on their 
deeply mortgaged properties. Yet the soil, composed of 
volcanic ddbris, is undoubtedly productive, and, were it 
tilled with even moderate energy, might yield profitable 
returns. The cultivation of Cinchona has been encou¬ 
raged by the home Government, but has been treated 
with entire apathy by the colonists. The population, 
amounting to 6,860 m ail, consists of the “ yam stalks,” 
or “ natives ” proper, the descendants of the slave popu 
lation liberated in 1832 , they are of mixed origin, partly 
F uropean, partly Asiatic The West African negroes form 
about a sixth of the whole population, they were Intro¬ 
duced from the captured slavers, and form settlements 
apart from the “ natives.” The white inhabitants con 
suit of the Government officials, the garrison, and mer¬ 
chants and farmers. 

The history of the colony contains little of any interest 
The ennui of island life was probably the exciting cause 
of several mutinies. In the first, in 1693, the governor 
was murdered, but the lieutenant-governor was equal to 
the occasion, and stamped outthe conspiracy which was 
spreading among the black slaves. Amongst other re¬ 
pressive measures one of the ringleaders “ was hanged 
alive in chains and starved to death.” Mr. Melliss appa¬ 
rently approves of this, and compares it with “ Governor 
Eyre’s prompt measures.” Of course there is a good deal 
to say about Napoleon— the house in which be lived, end 
the mode in which he was buried. 

Fart II treats of the Geology and Mineralogy It does 
not appear to add anything essential (unless we except 
fhe stupid story about “the apostate friar") to the 
admirable account given by Mr Darwin in his ** Volcanic 
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Islands,” which Mr Mcllin doc* not sppear to have seen 
Th* volcanic bomba figured on Plate 14 would ream to 
be much more probably explained as examples of sphe¬ 
roidal weathering Nor doea the view of the curious dike 
called the " chimney * (PI 17) give any more indication 
than the text (p 7a) of its very curious structure. Thu 
is described and figured in Lyelfs “ Elements " (p. 610), 
from Seale’s “ Geognosy of St Helena," which also seems 
to have eluded Mr Melllss’s attention 

Part III Is occupied with the Zoology, beginning with 
Homo sapiens, Linn, and finishing with the Spongtda, 
The list is swelled in every possible way, and a variety of 
information which is, to say the most, hardly more than 
"curious,” is given under the different heads Under 
Mus decumanus, Linn., we are told “ that it is a fact that 
one of these noxious animals” sprung out of Napoleon s 
that when he was about to put it on after dinner Cnnit 
fatmharts, Linn., suggests, on the principle of concomitant 
venations, that the neglect of their education is the reason 
of the absence of hydrophobia in St Helena dogs Equus 
caballus, Linn, introduces the governor’s “ modern car 
riage and pair of Hyde Park.” The account of the 
Cetaftu is still more trivial Mr Halting’s account of 
the endemic land bird /Egialitts sancta heicna is 
given, and an enumeration of the other introduced and 
indigenous species But Mr Mellits does not say any 
thing about the fossil eggs found in the beds of limestone 
by Mr Darwin and also written upon by Auckland The 
fish have been described by Dr Gunther, and the Mol 
luaea by Mr Gwynn Jeffreys but only the names are 
enumerated. Some furth er confirmation would seem to be 
needed of the suggesti on that the extinct Bultmus auris - 
vulptna bored the holes found in the marl on the upper 
part of the island. The insects have passed through the 
hands of various entomologists Mr Wollaston has pub¬ 
lished an account of the Beetles, Mr Cambridge of the 
Spiders. Excluding the cosmopolitan species which have 
been manifestly introduced, the St Helena list of 
Coleoptera ‘possesses,” according to Mr Wollaston, 
“ nothing whatever in common with those of the three 
Sub-African archipelagos which lie further to the north— 
though the great development of the Curcuhomdeous sub¬ 
family Cfssonides is a remarkable fact which ia more or 
lesa conspicuous throughout the whole of them ” With 
regard to the other groups there is no summary or com¬ 
parison of distribution , in fact, little more than a bare 
enumeration of species. 

White ants were introduced into the island in 1840 in 
some timber from a slave ship Mr M'Lachlan has 
identified the species as Tenues tenuis, Hagen, peculiar 
to South America. The mischief which it has done ia 
almost incredible, and it appears to have simply gradually 
destroyed the whole of Jamestown A considerable por 
tun of the books in the Public Library, especially theo¬ 
logical literature, was devoured by them, and the whole 
pf the interior would be destroyed without the exterior of 
fte volumes seeming otherwise than intact 

The flora of St Heicna is one of extraordinary interest. 
When the island was discovered it was covered with 
arboreous vegetation. Notwithstanding the belief of the 
botanists of the United States Exploring Expedition 
under Wilkes to the contrary, there seems no reason 
to doubt the existence of the forests, or that their 


destruction during the past 360 years has beta almost 
entirely effected by the goats introduced by the Portu¬ 
guese The old trees gradually died, the young mm 
were barked, and the seedlings were browsed dpwn. In 
this way all knowledge of a large part of thefiprohaa 
been completely lost. Even since the beginning ef the 
present century several species have become extinct, 
while many were more abundant then which am duly 
represented new by single Individuals. Fortunately, 
however, the flora baa been examined by several hotnnleta. 
BurcbeU spent five years m the island from «8oj to 18 to, 
and although he published no results he made a large 
number iff drawings and collected excellent specimens. 
Roxburgh subsequently made a list of St Helena plants, 
and the island has also been twice visited by Hr Hooker 
Had collections been made during the last century, more 
of its extinct endemic species would no doubt be known, 
but the forms that we are acquainted with are extremely 
interesting 

Mr Melhss swells the list of flowering plant# to ftflo. 
But this i* accomplished by including every kind of plant 
introduced into or cultivated in the island Spring and 
winter wheat, the sugar-cane, and garden vegetables such 
as cabbages and turnips, are all enumerated in precisely 
the same type as the remnants of the peculiar endemic 
flora. Mr Melliss quotes freely from Dr Hooker’s inte¬ 
resting address at the Nottingham meeting ef the British 
Association on Insular Floras, but he altogether omits 
giving any distinct list of the indigenous as apart from 
the introduced plants. By carefully going over hi$ pages 
it is possible to frame such a list, and it appears to con 
tain thirty one flowering plants. Of these, except Com- 
midtndron (Aster) glutinosum, which occurs at Ascension, 
and Cynodon dactylon, which is widely diffused in the 
tropics, the whole appear to be absolutely restricted to 
this minute speck of the earth’s surface They have, 
moreover, all the aspect of a very ancient vegetation. 
Exactly one-third of the species are Composite, but nine 
out of the ten are shrubs or trees, a most unusual habit 
of a growth in an order where the vast proportion of the 
species are annuals or die down to the ground every 
year Mr Darwin has pointed out the significance of 
tbit •*— 

“ Islands often possess trees or bushel belonging to 
orders which elsewhere include only herbaceous species j4 
now trees, as Alph. De Candolle has shown, generally 
have, whatever the cause may be, confined ranges. Hence 
trees would be little likely to reach distant oceanic ; 
and an herbaceous plant, though ft might have nochftpee 
of successfully competing on a continent with many tuny 
developed trees, when established on an island ana having 
to compete with herbaceous plants alone, might readily 
gain an advantage over them by growing taller and over¬ 
topping them."— Origin of Spokes, 4th ed., p. 467 

Not less singular than the testimony to long isolation 
borne by the habit of die species is the extremely obsture 
geographical relations of the flora. Any amount of adap¬ 
tive differentiation would be intelligible. But what is hot 
easily explicable is the want of relationship of the spades 
to those of adjacent continents. The connections as* 
really far more remote. Mr Bcntbam has made some re¬ 
marks upon this in his elaborate paper on the Composite 
(four* I 4 nn. Sfie, vol xih. p. 563) — * 

j ” Ommdtndron which pans Mr, Bewhaa rtrtn 
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the ^u«e species of Attir] and Mtlanodeudron are among 
Se woody Asteroid Santa esesnplifled In die Antarctic* 
American CMkotriMnm, in the Andine Dspiesttphium, 
md. U. the Australasian OUaria Pttrobinm is one of 
fltsaa count, remains of a group probably of gnat anu 
Sptity, of which the two others are PodantAus in ChiU, and 
Atttmma in the Andes. The Psiadia is an endemic spe¬ 
cie* of a genu* otherwise Mascarene or of Eastern Africa, 
presenting a geographical connection analogous to that 
of the St Helena Melhama of De Candolle with the 
Mascarene Ttcslutus ” 

In many of the other constituents of the flora— 
kyvtikemuM, Ptlargonium, PAyltca, Ltielta, WaAltn 
krfim, there is an obvious connection with the South 
African Sara. But the changes in the physical geography 
Of the Old World must have been very considerable, since 
the Mascarene Archipelago and St Helena received their 
Vegetation from any common source 
Questions of this kind, which are the real matters of 
interest about St Helena from a biological point of view, 
Mr Melliss scarcely touches, or quite inadequately 
And this is the more tantalising, as so large a body of 
undigested Information has not hitherto been brought 
together about any oceanic island. Here and there sig 
ni(leant facts of the same kind may be gleaned from the 
lists of the fauna. Thus a beetle, Sttnoscelis kylastotd^, 
Woll, appears to be peculiar to the Cape and to St 
Helena I Bulimus Atltna, Quoy, is a Mascarene and 
East African type, while the great B auru-vuiptna, 
Ckamn. (now, like the last, extinct), belongs to a group 
peculiar to Tropical America. 

* Apart from these points, the mere history of the vicissi 
tud«i which the animal and vegetable life of the island 
has gone through since the Portuguese first visited its 
forest-covered but now denuded hills forms a striking series 
of episodes in the general struggle for existence. What 
the goats forbore to browse, introduced plants like the 
blackberry strangled. It would seem as if strenuousness 
died away among assemblages of organums.which had 
established a modus vtvtndt amongst themselves Rude 
impulse* from without, when at last the isolation is broken, 
achieve a comparatively easy victory One cannot fail 
noticing the uniformity of language with which this is 
^escribed, whether the invasion takes the shape of goats, 
b l ackbe r ries, white ants, measles, or even dissent, which, 
ff introduced by a Scotch Baptist minister about the year 
11*7, soon spread* (page 33). 

The fifty-six plates with which the volume is illustrated 
deserve a word of notice, Thirty one of these are effec 
dlnstrations of the plants from the drawings of Mrs 
MeUiss, with dis s ection s from those by BurcfceU in the 
yaasMrion of Or Hooker A large proportion of the 
■MM curious of the St Helena plants have been figured 
by Dr* Hooker in the Itonts Plantamm, but that is a 
somewhat inaccessible publication, except to botanists, 
end the present scries of botanical plates really gives the 
preemit weak ita chief interest W T T D 

B _____ 

4 P^ehUfwtl Study if its PA*W*t*a, 
few, and Cmat***#* From the French 

of Th. Ribot (Henry 8 . King and Ca, i8yj) 

I F M Ribot intended titi* work to be regarded it an 
original epfetribatidi to the philosophy of evolution, 
H hty«Njttle tq p ogri d w hit #srts successful. He 


styles the book a “ Psychological Study,” and he shows 
therein an intimate acquaintance with the writings of all 
the principal authors who have created the new philo¬ 
sophy Darwin, Spencer, Bain, Galton, Lucas, and some 
others are constantly appealed to, or made to contribute 
to his pages M 1 Ribot has further collected from older 
writers, and from medical works, a great number of facts, 
often more curious than authentic, bearing upon the 
question of heredity He has composed a very readable 
and interesting essay on the subject, of a semi popular 
character, and no doubt theie Is plenty of room for such 
a work, epitomising and presenting in a connected form 
the great abundance of facts and generalisations already 
accumulated upon this subject But it is difficult to 
regard the work as more than a compilation, and there 
are several important deficiencies which may be pointed 
out 

I should have liked to meet in the book some clear and 
consistent view as to what heredity really means, but M 
Ribot s ideas seem to waver At the outset (p 1) he says 
u Heredity is that biological law by which all beings cn 
dowed with life tend to repeat themselves in their descen 
danU By it nature ever copies and imitates herself 
Ideally considered, heredity would simply be the repro 
duction of like by like” In many other passages be 
repeats, no doubt correctly, that heredity is the generation 
of like by like. Any feature in a living being which is 
not found in any one of its ancestors cannot be called 
hereditary From similar conditions follow similar effects. 
Thus, if heredity had been the sole influence moulding 
living beings, we must all have had exactly the same 
features and characters 

In other passages M Ribot takes an opposite view, and 
speaks of heredity as the cause of difference. In p 387 
he concludes that 'heredity is really, therefore, partial 
identity,” and he adopts a solution of die question "which 
attributes to heredity a creative part” Thii view he 
explains as follows (p 34) —“ In the hypothesis of evo¬ 
lution, heredity Is really creative ; for since, without it, 
it is impossible for any acquired modification to be trans¬ 
mitted, the formation of instincts, properly to called, how 
ever slightly complex, would be impossible.” Again, he 
says (p. 344) “ If with the evolutionists we recognise in 
heredity a force which not only preserves, but which also 
creates by accumulation, then not only Is the character 
transmitted, but it is the work of fate, made up bit by 
bit, by the slow and unconscious but ever accumulating 
toil of generations ” In pp 302 3 he distinctly speaks of 
heredity as an indirect cause of decline, acting by way of 
accumulation A few pages later (p 306) we are informed 
that the first consequence of heredity js to render possible 
the acquisition of new instincts Surely there is a con¬ 
fusion of ideas in these statements. 

As M Ribot in other places fully explains, the condi 
tions governing the form and character of a living being 
may be classed under three heads (1) Heredity, by 
whkdi we mean the transmission of like characters from 
parent to offspring , (2) The influence of surrounding 
objects—the environment, as Spencer calls it (3) Spon 
taaeity, by which some writers have denoted the mexpli 
cable variation of the offspring from the type of their 
ancestors. Two meanings, however, may be attributed 
tp spontaneity it may mean caiiselas variation, change 
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Independent of prior conditions, in which cue it is 
removed from the sphere of law altogether, and becomes 
miraculous, or it may mean a distinct tendency to varia¬ 
tion inherent in the offspring, and impressed upon it by 
the parent In the latter case, however, spontaneity is 
really hereditary j and only appears to be spontaneous 
because it is the disclosure of a previously hidden power 
M Ribot fails, so far as I can find, to discriminate these 
meanings He rejects the notion of spontaneity as wholly 
unscientific, but does not observe that the original life- 
germ must have contained inexplicable powers enabling 
it to develop into many forms. The seven hundred or 
more crystalline forms in which calcite is said to be 
found, must be explained partly by the intimate constitu 
tion of a molecule of carbonate of lime, partly by the 
environment in which it became crystallised. So we must 
attribute the almost infinitely varied form* of animal life 
partly to environment but partly to the inexplicable 
powers of development impressed upon certain particles 
of protoplasm 

M Ribot s reasoning is of doubtful soundness, again, 
when be speaks of heredity as the cause of decline in 
nations, or the cause of the production of new instincts 
So far as the child is like Its ancestors, there cannot on 
the average be either progress or decline If certain mdi 
viduals have, from unexplained causes, deviated from the 
previous type, it is impossible that their offspring should 
resemble completely both the previous and the new type 
The contradictory features of different ancestors cannot 
possibly be made manifest in the same child therefore the 
law of heredity must appear to fail in one way or the other 
When a superior race intermarries with an inferior one, 
and becomes degraded, heredity simply perpetuates the 
inferior type by what Mr Darwin calls prepotency a term, 
by the bye, which M Ribot should have adopted 

It cannot be said that M Ribot is alone responsible for 
the want of consistency in his views of heredity There 
are still some who believe in spontaneous generation 
there are others who would have us believe that ordinary 
chemical agencies have developed a lifeless particle of 
protoplasm into a living particle, which became the germ 
of the animal and vegetable kingdoms. Mr Darwin, so 
far as 1 remember, nowhere goes back to *qch insoluble 
questions. Sir W Thomson suggests that the germ 
came from other parts of space How far Mr Herbert 
Spencer 1 ! philosophy affords a real solution of the ques¬ 
tion it must probably remain for another generation to 
decide. All that I wish to point ,out is, that so highly 
intelligent and careful a student of all that has been 
written on the philosophy of evolution as M Ribot has 
certainly failed to acquire clear notions concerning the 
relations of [heredity, spontaneity, and the influence of 
environment 


any longer to look upon the mind and moral mmtkM 
the child as a tabula rasa, which can bo marked byed«- 
cation at our will If so, Mill’s views of the philosophy 
of morals faS to the ground, and the doctrine of tike 
moral sense in a modified form most be again taken in 
hand. 

As a general rule, M Ribot appears to acknowledge 
with sufficient candour his indebtedness to various a*, 
thors. An exception is to be found la the case of Mr. 
Gal ton. It is true that Mr Gallon is quoted from time 
to time, but sometimes in a slighting mannerj whereas 
the extensive obligations under which M Ribot Has 
towards Mr Gabon will be apparent to anyone who is 
acquainted with the work on * Hereditary Genius 0 of the 
latter author W StanleyJ rvoNS 


OUR BOOK SHELF 

Animal Physiology By John Cleland, M.D, FR.S 
Advanced Science Series. (Win. Collins, Sons, and 

Human Physiology being in a great measure based 
upon investigations conducted on the lower Vertebrate, 
all works on the subject may, in a certain sense, be consi¬ 
dered to be on “ animal ” physiology The small treatise 
before us agrees, at far as the nature of the points treated 
of, very much with most works of the same site on 
human physiology Incidental mention is no doubt made 
of the most important peculiarities of the nervous, circu¬ 
latory, digestive, and other systems m tbe lower Verte¬ 
brate, but these are incomplete, and sometimes inaccu¬ 
rate As an introduction to physiology, Dr Cleland’* 
work, however, possesses many advantages It is written 
for readers previously unacquainted with anatomical de¬ 
tails, and this class of students is daily becoming more 
numerous, although it is generally felt that bo consider¬ 
able progress can ever be made in the subject except on 
an anatomical basis. Tbe illustrations are also numerous, 
whilst many are original and excellent The manner of 
expression Is particularly simple and clear, all the techni¬ 
cal terms employed being carefully explained. In the 
earlier port of the work, in the chapter on alimentation, 
there is an argument on which particular stress Is laid, 
which is, that as animals have no power of manufacturing 
organic matter from the materials found in organic 
nature, but feed either directly on the vegetable world or 
on other animals which have fed on vegetables; and us 
in plants the power of building organic matter is confined 
to the green parts, “ tbe statement may therefore bo ven¬ 
tured on that, so far as observation has yet proceeded, it 
would appear that the presence of chlorophyll is as neces¬ 
sary for the production of organic matter in organises Ss 
the presence of protoplasm is necessary for growth.* The 
full beating of this fact is, no doubt, not yet My under¬ 
stood. On the whole, we think that tbe author has My 
succeeded in producing a work which, from tbe g 
of its facts, ia decidedly more than n «r - 


The most Important result of M Ribot’i arguments 
is petfaaps the support which be brings to Mr Spencer’s 
views of the origin of moral sentiments and rale*. The 
last few chapters in which he treats of tbe moral con¬ 
sequences of heredity are particularly interesting. It 
becomes evidently impossible to uphold any longer tbe 
views of the older utilitarians, from Locke down to the 
two Mills and Buckle. As M Ribot remarks, it is sur¬ 
prising to find n writer such as Buckle attributing little 
importance to psychological heredity It is impossible 


Fifth Annual Refort of the Association for the Improve¬ 
ment of Geometrical Teaching (January 1875.) 

The Association, it may be remarked, is almost coeval 
with this journal, for it was in the early numbers of 
Nature that a cor responden c e was started op tie 
subject of Geometrical Teaching This rtsob«d,aa Oar 
readers are aware, ia tbe formation of tbir ftTiirlstfoo 
Alter four yean of continuous work, two of which hero 
been devoted to tbe difficult subject of P ropo rt osi few 
we learnfrom die Report), the Syllabus of Plane G 
Is now complete, and, after a few verbal i" 
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jRpmOljr fcave been w*ie, it will be forwarded for criticism 
'SsVifce Coaftbittee (on Geometrical Teaching) of the 
British Association and to other mathematical authorities. 
TM* object, we tether teem, U, if poeribie, to get the 
sanction of the British Association , and this backing the 
opinion of the large number of mathematical teacher* who 
feofcr tern the Association, will, it is hoped, lead the 
e n t win i n g bodies of the country to act with perfect un 
partiality in considering the merits of those pupils who 
Stvy been, trained m accordance with the methods of the 
Syllabus as contrasted with the favourers of Euclid 

From the Report we gather that the principal work of 
die Association is expected to be completed in another 
two years, it is not attempted to forecast what will be 
its subsequent work. Perhaps, as has, we believe, been 
sttggested.it may become an Association for the Improve- 

As the publications of the Association are for private 
circulation, wt cannot go into further detail, we may, 
however, aay that it has done good work in having been 
the moving cause of five valuable Presidential Addresses. 


LETTERS TO THE EDITOR 

[TV Editor diet not hold htmsdf rtsponsMt fer optsrions txprtutd 
by hit comtpoHdmti Mother am ht nndcrUke to return, 
or to ter r e tp on d with th t writer! of rejected manuscript! 
Mo notice it tahen a/ anonymous commuutcattons ] 

Influence of Pigments on the Photographic Image of 
the Spectrum 

Whin, some time mice, Prof H Vogel announced the dis¬ 
covery that the addition of a pigment to a film of bromide 
of silver made it sensitive to light of the colour which that 
pigment gave it, though it had not been so previously many— 
indeed . might aay moat—photographic chtmista doubted the 
accuracy of hk observation* and the existence of any such law 
Hi* experiments were rehearsed by moat of them, and the 
reports were, in almost every case, contradictory of his concln. 
riocs. There were powerful d pnort reasons for doubting, 
amongst which the chief was, in my own opinion, that if a film 
Col o ured (say) red were sensitive to red light, it could not be 
developed under red light, but would foe, and would therefore 
be unworkable^ which was not found to be the case. Another 
«H, that the use of tinted film*, well known for a long tune, had 
fl)dy reaaltad in an universal retardation of all colours. It 
W*s, moreover, contrary to the known analogies of actinism that 
t purely mechanical admixture irrespective of any chemical 
reality should produce changes of *0 purely chemical a nature 
hoee which are the basil of photographic action 
1 the kindness of Mr Lockyer 1 was enabled to experiment 
Ms laboratory at South Kensington with the same plates 
hWoctkys tinted films) that Prof Vogel had bated his 
T g*e(y on, and, as I expected, found the results quite olher 
g those tue protestor had announced Although a protracted 

-t (seventeen minutes) was given, and the more refran 

, ^naa were quite buried by halation, no line was shown 
It (lid not appear la the ordinary wet collodion film 
Mg careful and excellent photographic chemist, Mr Spiller, 
oi the London Photographic Society, L>r Van 
“ ~ lea, and owner-*"-* 


1, Mr Carey Lea, s 


_,___, _,___s others, amongst 

|aaa enabled, by hia personal asmnnee, to name Dr 
Praper, unquestionably the first living authority on spec- 
fatngrephy, aa well as his not leas well known eon. Prof, 
C ksve also followed Vogel in hi* experiments without 
tfry oocfimatioo of hi» lift 

”thk time the only testimony confirmatory of his views 
g that of Becquerel, who, as the mo M marked instance 
% givei tik—that chlorophyl (a green substance) 

-“-“ J -a to rW rays 1 ttat mom indefatigable 

Mete, Mr Carey Lea (of Philadelphia, 
e of a long series of experiments, unfor- 

.I; uoarrupuu i*hk iU-bcalli, showed that while ccral- 

Am- in e film did add slightly to the length of the spectaum 

KMSiaSSvSK 


light, aniline green so far aa my own experiments go, produces 
no effect whatever except prolongation of the exposure neremary 
Now. without in the least disputing the prolongation of the 
spectrum photograph as claimed by Prof Vogel, or depredating 
the importance of his results, it seems to me that we are m a 
position to assume that he is entirely mistaken In the nature of 
the law he deduces, and that these results are due to purely 
chemical causes, in no wise dependent on colour, though In a 
r-tha colour may coincide with the chemical c 


any such aid as Vogel has called in, produced complete photo¬ 
graphic spectra, and has also shown that different substances 
decompose under d fferent rays. Uecquerels experience with 
chlorophyl gives a cine to the connection between these disco 
veries and Vogel s results, if collated with a senes of phe¬ 
nomena resumed by Dr Draper (ftom observations by Dr 
Gardner) in the interesting papers by him on the ‘ Distribution 
of Chemical Force in the Spectrum * 1— 1 In Dr Ga drier 1 * 
paper there are also soma Interesting facts respecting the 
bleaching or decolonisation of chlorophyl by light. He used an 
ethereal solution of that substance —'The first action of light la 
perceived m the mean red rays, and it attain* a maximum in 
comparably greater at that point than elsewhere The next 
part affected u the indigo, and accompanying it there is an 
action from +105 to + 36 oof the same scale (Hertchels), 
beginning abruptly in Fraunhofer 1 ! blue So striking is this 
whole result, that some of my earlier spectra con tamed a per¬ 
fectly neutral space from - 51> to + 30 5, in which the cbloro- 
phyl was in no way changed, whilat the solar picture in the red 


it will be remembered, are active in forming chloroph)! 

I have quoted these results in detail, because they illustrate m a 
striking manner the law that vegetable colours art datroyed by 
rays complementary to those that have produced them and fui nlsh 
proof that rays of every refran gihility may be chemically active.’’ 
(P 7, “ Researches in Actinic Chemistry ) 

Dr Draper goes on in this memoir to establish a second pro¬ 
position to this effect t ' That the ray effective in producing 
chemical or molecular changes in any special substance Is deter 
mined by the absorptive property of that substance ’ This 
prepetition, laid down m 1841, teems to me to contain the 
explanation of all the phenomena of chemical or molecular 
change in photographic films, and if I might be permitted to 
offer an hypothesis supplementary to the proposition serving, tf 
demonstrable, as corollary to it, it would be that if two sub 
stances having different absorptive properties are simultaneously 
(or nearly so) subjected to the action of white light, in molecu 
lar contact the change in one of them may be communicated 
to the other mechanically Thus, bromide of silver, which is 
not sensitive to the red ray, being placed in contact with chloro¬ 
phyl, which is sensitive to llut colour, the action of the red ray 

II communicated from the latter to the former substance pro- 
during what may be designated os a sympathetic molecular effect 
But in order that this may obtain, it is necessary that the 
auxiliary substance applied to influence the sensitive photo¬ 
graphic film should be m Itself sensitive to other rays than 
those which decompose the silver bromide. This would account 
for the effect of chlorophyl and perhaps for the original expert 
rnvnt which attracted the attention of Prof Vogel, as the dry 
plates of Col Vfonley with which it was made contain tahrine 
in their preservative as well as an aniline red in their substance, 
and Mr Carey Lea ha* shewn that salidne has the effect which 
Vogel claims for the colour 

U this is tenable, it follows that the object of our researches 
should be to discover those substances which have an indepen 
dent susceptibility to actinic action, but for different rays than 
those which the basis of the film experimented 00 The 
result* *0 for obtained in this direction, even those of Vogel bun 
sal t, ere, It seems to me, quite as capable of explanation by the 
hypothesis I have offered as by that of an arbitrary effect of 
colour 1 in confirmation of which we have only experiments (thus 
' r mad* public) by Prof Vogel himself 

It teems to me incredible that, if such a law existed, such 

tf&Sair 
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c* refill end espt rte nto fl tove e ttoa to n a* toe Draper*, Yon Mdflk* 

fWrf Ms hypothesis, end thert b no i T -*— 

to beta and analogic* of seriate 


- 4 analogies i-.- 

elude with Dr Draper that fref Vogel ha* made a mistake-h* 
haa attributed to one of two coincident qualities of certain rob- 
■ tom «M4i Mm due to the other 
Dr Draper record* experiment* in which he Marred a photo* 
graph of the entire ipectram on a degoerreotype plate, by avail 
inghimsalf of the Mu reverting action of light on tl* 
impramed {date (pp, i and 3 of memoir), and allowing a dtffaaod 
daylight to Ml on the plate rimultancously with the spectrum 
image. "H” he My», "a epeetnun be received on todW* of 
iitlvet ibrtned on the metallic tablet of the daguerreotype, and 
carefally aeteened from ell aeeemof extraneous light, both before 
and during the etpoaure, on developing with mercury vapour an 
Impremton b evolved in all the more refrangible region*. 

A bat if the metallic tablet during it* exposure 10 the ipeetrnm 
be alao receiving diffused light of little intenilty, a* the light of 


extreme violet, ba* been active The ultra-red heat lilies a fi 7 

The whole of thl* memoir ia of the greatest Interest to the 
spectroscopic photographer not only as giving the result of all 
previous experiment in this field, but in clearly marking out what 
remains yet to do m it. The subsequent success of the younger 
Draper in obtaining a negative of the spectrum complete by the 
ordinary collodion process, through the aid of an analogous 
system of protection by mechanical means for the line* most 
readily impressed, proves that even with sliver, and under any 
condition of proem* wa have tka power of recording any spec 
trcucopic phenomenon, but if experiment should prove that 
substanoes ia themselves liable to decomposition by rays which 
do not attack the salts of silver are capable of communicating an 
impression by molecular contact to the ailver, and inducing 
decomposition in it, it is evident that a complete combination 
may bs arrived at which, without machin'd! contrivances, will 
give us printing negatives of the spectrum throughout 


Dr A B Mayer and his Critiea 
Not until now have I found leisure to look through the pages 
of NATO** for the year* 1873 and 1874, and therefore It was not 
till now that I became aware of two letters In your correspon 
dence (December 11, 1873, p 10a, vol ix and April *3, 1874. 
n, 481, voL hr), which concern me, and in answer to which 1 
beg leave to say a few words. 

The first It written by Mr Wallace, and Is about a wrong 

r iton which I had formed on this author’s notion as to 
relation of the Inhabitants of the Arfak Mountains cm New 
Ouinea to the inhabitant* of the coast I am glad to see that 
Mr Wallace and I agree In the conviction of the Identity of 
(hose two groups of Papoose , but neverthrleas I am anxious to 
show that my misunderstanding of Mr Wallace’s opinion was 
hated upon an apparently clear expression in hi* valuable work 
on the 1 Malay Archipelago,” which 1 took, a* I believe not In 
the restricted sense In which the author perhaps wished it to be 
understood Mr Wallace did not succeed in finding the passage 
in hit work on which I had based my idea; bat be lust breaks 
off his quotation where the words begin to which I referred : 
' Their nair, though always more or less flritxly, was sometimes 
short and matted,’ **•j so far Mr Wallace cites Ha own 
words, bat the sentence (page 310^ i«t ed ) goes on, " insteed 
of being ioftm loose, and woolly j au*tka teem* ft bt a eemtitn- 
final *1 firmer, net the eject of tart an* entthation ” Them 
hat words then led me to the opto km in question In a paper 
Hi fhe MtaktUwutn 4 tr AnArefebfhckm GterlMkaft m Wien 
(“ Anthropotogische MlttheUnngen fiber die Pepdes von Nee 
Guinea; l Auseenr phytbeber Habitus"), 1874, page 9a, I 
(riiated myedf tbt veAele passage, tad dealt with the meet more 
m particular net tt Is still the general opinion that a differ, 
t nee exist* b e twe e n the Arfkkh and the Papeoat of the coast is 
proved, r{, by e ucSice of that paper to M Broca’s “Rem# 
d Anthropologic," voL «L, 1874, page yap 1 “Notre v oy age nr 
n'admet pes non phi* qtrtl y ait entre lee tribes da bordd* la 
■MM eSesdeemowtigae*' hs Ariakto-ha iiffiseniii ceoetj- 
tutfoneBus ohtrtft c ^enaant far la ftnfarl itt vejmgetin* fee. 


The ether latter tsnuiu* * protM af npm trMmtt 
agfcinst my having “led thepubtio tObuHcvuflmfotod tott* 
for himself tbs honour of cuomfcg N*w Gatos* ft*ut nfe*U|Mf 

to the ether." Signor D"Albertis eitae my paper to HdsrSSflJ 
vslli, p. yy. wburTh# state* be ha* rued s« smetrijn of mfaee 
eouocmlng this point Bat I look invmtn through my S 
article to Indent tta^eword to the purpose, and therefore I 


publish his protest I only mentioned (p 

say that this journey from one side of Nit_ 

has never been made before, and I should hardly Omen aim*' 
bate any Importance to the fact," Sc. A. B. MKttfc 

The Chesil Bank 

Th* letter of your correspondent, CoL Greenwood (eoi xh 
p 386), has only now been brought under my notioe. 

There Is one fallacy contained In it which no one would defect 
more caiUy than CoL Greenwood, If he were bat to vtslt ffci 
Portland end of the Chesil Bank Ha would then see fot hills' 1 
self that Portland Island doit not act as a gtofat In accumulating 
the pebble* that form the beach 
The Che til Bank extendi from Portland to BridpoSt Hstboar, 
whsre it is composed of small pebbles or gravel of tha average 
rise of horse-beans. It is there a true beach of considerable 
breadth and depth, and does not merge Into sand until It arrives 
at a point beymnd the mouth of the harbour. Following it 
toward* Portland, it runs along under the cliff* by Burton, Swyra, 
See., to Abbotabury, where U assumea its distinguishing charac¬ 
teristic of a pebble ridge, washed by the sea on one aide and by 
the waters of the Fleet estuary on the other From thence tt 
proceeds to the Ferry bridge, where it meets the water* of Pott 
land Road* (from which, however, it 1 * aspsrated by a stretabot 
saud of varying svidth), and from thenca to Portland. 

Us directum after leaving Abbotsbury is W N W and E.S E. 
very nearly On reaching Portland it take* a sharp curve to the 
west and forma the little bight called Chesil Cove, and K Is here 
that the ridge begin* to decl ne in height, and the pebble*, that up 
to thii point have been gradually increasing In lira, commence to 
diminish in bulk A hnv itratctied seawards from tkta point at 
right angle* with the shore Would point W 9 .W 
The decline is rapid, to that in a distance of about *50 yards 
the bank tell* out to nothing at the point Where it touche^ Md 
does but )u*t touch, the Undercliff 
There era probably several causes et work to bringing about 
this abrupt termination of the Cheril Bank. Among (hart I 
should reckon as most effective the curvature of the bank at 
Chesil Cove, whereby the beach is eapoted at such an angle to 
the wave* caused by the prevailing S W wind that the program 
rive action of the W and W N W winds is neutralised 1 secondly, 
the peculiar set of the tides round the Bill at Portland f sM 
thirdly, the progresdve action of the W and W N W. triad* 
being diminished or nullified by the curvature. 

There cannot be the slightest doubt that the march of the 
pebbles Is from Bridport to Portland and that any m o veme n t to 
the contrary direction is due to temporary causes only 
That the larger pebbles travel over the head* of the smaBcr 
when the waves strike the beach at an angle it not merely pro¬ 
bable in theory, but a fact demonstrable fry experiment, a* wax 
announce! by Sir John Coode ia hi* elaborate paper on “Sen- 
Beache*” (PM. Trans. 1834). 

As to the materials of the beads having been partly derived 
from the destruction of the ancient raised oeach. the rate* !** of 
which are to be men at thb day to Portland, I would remark 
that, accordingto the account given by Lehmdtohi» < *IttaenRy' l ", 
Portland at the rime of his vWtwseof nearly the Mae dtmUMMfu 
a* now, though tradition reports that the »H* of the oM chunk 
was once (he centre of the island, the shifting bank et mad and 
shells called the Shamble* being i a eastern boundary Auy 
pebbles derived from the intervening raised bento have In *H 
probaWBty been pound by the continual poeitdtog ef lb* Atlantic 
biDowt into sand Jong before tMs-prebibjy before toe IMS «f 
Mend. Yet he states, wMh reference to the Chert Bunk, 
"that as often the vriud btowhh stran* at iMth-eKffUHM) aff 
often the M betith H, and losith tha beak, andtr mJ M ** ** * 
It, * tadfcattog that the bank wnt not m strang then in MMntor r 
for each e thing has mat occurred wtthM to* nMSHory cf fritotv 
-- — - —-“ Ontragu" to Nosh 


in the grown of the by* wax swyeffhya ttorn amto* 1 m 



NATURE 


607 


April *9.1375] _ 

rfittist in sastern declivity, wan overwhelmed with their un£or- 
H « xt< jxm HW Sfls to the. number of fifty or sixty, end, to quota 
ofthaer^—***“® t G *’ of * , ’‘ Churchyard descriptive 
H The«Ud end an to fiirr brake, 

SSSsi-. 

The grandfather of my informant fared worn still, for he, 
rtoor'^vn, "eu hilled fust and drowaded a ter wards," I men 
lieli talaiafa report in order to saggsst that since bis time the 
inroad* of the sea and riven most hare reached dint bearing 
strata more prolific than any before attacked. 

The supply of flints at the present day is greater than the loss 
Ciuaad by attrition, and so the Chew Bank is eery gradually 
creeping up to the height it had acquired at the date of the 
** Outrage, h when the ridge was equally steep on either side, and 
the present eastern eapanse of pebbles had no existence. 

Wsymootk, April a Taos. B Okovss 

Flowering of the Hasel 

AlTboCOH in the vast majority of casea the male and female 
flowers of the hasel, as Stated by Mr Bennett in Natctsi, 
voL sL a *66, mature simultaneously cm the same bush, with, 

I think, rather some tendency to begin the shedding of pollen 
before the expansion of die neighbouring stigmas j yet I have 
Seen very striking exceptions to this rule, in the same sense as 
have been formerly recorded in Natui*. Thus, on March j, 1874, 

1 waa astonished to find in a neighbouring copse a row of hasel 
bushes with beautifully expanded stigmas, their male catkins 
bring (till in a very undeveloped condition, and other bushes, 
very near those, bed long lost their stigmas—the buds unfolding 
—while the male flowers were still shedding their pollen. Pro¬ 
bably this exceptional “ proterogyny of the hazel is peculiar to 
individual bushes, and it is to be desired that such bushes may 


liable work on fertilisation of flowers 
by Insects, status that he once observed many honey-bees col 
letting (he-"(Hen of the hasel, “ but none of them ever sat down 
on a reroald dower " However, one can scarcely avoid connect¬ 
ing, ip a Darwinian sense, the brilliant rad colour of the stigmas 
with the occasional dichogamy and with the bees, often seen 
collecting the pollen of this shrub, at a season when there Is 
icAHfeW liv Dollcn within their ranch. 
^aktt-SitKdne, April a6 F D Wittkihan 


OUR ASTRONOMICAL COLUMN 
The Total Sotar Eclipse or 1713, May 3— The 
circumstances of this eclipse, the last in which totality 
was witnessed in London, and of which Halley gave so 
full and interesting an account to the Royal Society, are 
verj closely represented by the following elements, wherum 
the Greenwich corrections to the principal lunar motions 
have been incorporated with Levemer* Tables of the 
Stini— 

Conjunction in R. A. May a, at sih 5am. 31 7a o M t 


R.A 39 48 n 5 

Moon’s hourly motion in R. A. 38 *9 8 

5&,dw»lh*U ” 16 16 30 4 K 

»Ws hourly motion la Decl ‘^SialjN 

Sun’s „ ^ „ 0445 K 

goon’s hcrisontal parallax 61 

ftoenb true Mttti&ameter 16 38 7 

Wt „ IS S< 3 

*ftje alderekl thud at Greenwich mean noon, May 3, 

wak an. 39th. 07a. and the equation of time 3m 33a. 
additive to mean time. Hence the middle of genera! 

occurred at gib. 36m. 461., the central line com- 
mSoed in long, 54'W andlaL it* 5S' N, and ended 
tiutogt Us E, m lit 54° 30' N, and the middle of 
totsdto took place with the sun on the meridian in long. 

aad*Sat6a» ai'If* or on Lake Ladoga. 

*Tf we calculate d h tc tl y fr o m the above elements fee the 


position of St, Paul’s, we find totality commenced in the 
metropolis at 9k 5m. 58s. A.M. on May 3, and ended at 
oh am. 19a, so that the computed duration is 3m. sis. 
Halley observed the eclipse from the house of the Royal 
Society in Crane Court, Fleet Street 1 he made the dura¬ 
tion of totality 3m 339., and the middle at 9K 7m. »t 
mean time ; and De LouviUe, of the French Academy of 
Sciences, who came over to observe the eclipse, and was 
with Halley at the time, found the duration of total dark 
ness 3m. 33a, or only one second less than was noted by 
the latter The calculation is therefore within a seen as 
regards continuance of total eclipse, and only 17 secs, later 
than the observed time of middle, an agreement which 
has not often been exceeded in predictions of recent 
phenomena. Agam, if by: equations of reduction founded 
upon this direct calculation for SL Pauls, we deduce 
the circumstance* for Greenwich, there results 9b 
6m. 37a mean time for beginning of totality, and gh. 
gm. 393 for ending, or a duration of 3m. 121,1 which is 
in exact accordance with Flamsteed s observations. 

The track of the shadow across this country will be 
pretty correctly given by the following figures — 


Halley concluded that the south limit passed over 
Cranbrook, in Kent, where “ the sun was extinguished 
but for a moment ” our elements indicate a duration of 
only seven seconds, and therefore the limits must be 
assigned with considerable precision os well as the 
track of central eclipse. At Northampton, close to this 
track, the error of calculation is agam only two seconds 
At Plymouth it was supposed that the totality continued 
4m. 30s., but it does not appear to have lasted more than 
about 4m, 6s. in any part of Fngland, and the longest 
duration would fall on the Norfolk coast, about midway 
between Cromer and Well*. 

Should any reader be desirous of further examining 
Halley’s table of the circumstances of totality, printed in 
the Philosophical Transactions, 1715, the following equa 
tions of reduction will assist him — 

Con w * 45 4600 [i/JSjd «n / + ti 41097] CM / cos. (£ - 41* ■■ •9) 

/ - Mb 3jm. u 9* f.oSfto] an w + la 3637 ] tin l 
[3 W117J cm. / co. (L + 43 ti 4) 

Here L, the longitude from Greenwich, is to be taken, 
posit tvs if east, negative if west l is the geocentric lati 
tude, and t represents Greenwich mean time 1 the quan¬ 
tities within square brackets are logarithms. 

In a future column we shall give particulars of the total 
polar eclipse of 1734, May 33, founded upon elements 
similarly derived. This phenomenon hxs an especial 
interest, as having been the last in which totality was 
observable in any part of England, and the subject of the 


The Transit or Venus, 1631 December 7 —It 19 
known that Gassendi at Parlrwatched attentively during 
several days, despite of interruption from stormy weather, 
for the transit of Venus, which Kepler, on the com¬ 
pletion of the Rudolphine Tables, bad predieted for the 
6th of December, 1631. and that his observations were 
unsuccessful, the first view of the planet upon the san's 
disc being reserved for our illustrious countryman Horres 
eight years subsequently Gassendi was aWe to watch 
the sun occasionally on the 6th and during the whole 
morning of the 7th, and it now appears that he very 
narrowly missed being the first observer of the rare 
phenomenon of a transit of Venus. We have before ns 
elements of the transit of 1631, carefully deduced from 
Levemers Tables of Sue and Planet Aa regards the 
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centre of the earth, the first external contact occurred on 
December 6 , at reh. 47 8m. Greenwich mean time, at 35° 
from the north point 01 the son’s disc towards E. for direct 
image, and the last external contact at 18b 36 8m about 
4° towards W At Pans the final contact took {dace at 
18b. 50*301. local mean time, but the son did not rise till 
iQh. 39m., the planet therefore bad left his disc less than 
fifty minutes before he was on the horizon of Paris. 


ARCTIC GEOLOGY* 

IV 

Vardb Island, f at the end of a long promontory in the 
polar basin, is descnbed by Mr Campbell, of Islay, $ as 
consisting of metamorphic slates, dipping at 4 y and 
striking with the hollows and nages north and south, 
ground into shape by ice but since submerged and wave 
worn, drifts packed and rolled by the sea are left in a 
grass-grown raised beach at 60 feet, a peat-covered beach 
at 100 feet and rolled stones occur on the summit 
level of the island, 230 feet above the sea, resting on 
red sandstones, with fossd markings in concentric 
rings. At 30 feet above the sea occurred a “storm 
beach,” with large and sub-angular stones, sweeping m a 
crescent round the bay, the fortress of Vardfl, and the 
church of Vadsd He describes it as built on coral 
sand, and refers to the warm equatorial current affecting 
the climate in the polar basin to lat 80° in Spitsbergen, 
and te long 66° E in Novaya Zemlya, which enables a 
luxuriant vegetation to live on the shore at Yeredik, about 
70° N , in spue of the winter’s darkness. 

The most northern island of Novaya Zemlya haa been 
called CastanjenO by Capt Mack, from the ‘ Mimosa 
beans ” or chestnuts found there, which tropical brown nuts 
in Spitsbergen reach 30 ° E | but Mr Lamont considers 
the large quantities of drift wood found on that coast to be 
derived from pines (Abus excelsd) that have grown on the 
banks of the large Siberian nvers || and states that when 
wood occurs inland it is associated with bones of whales. 
He therefore does not agree with Lord Duffenn that 
it is brought to Spitsbergen by the Gulf Stream, which 
Mr Lamont states has no influence north and east of 
Black Point and the Thousand Isles even during June, 
J uly and August, while during the winter months ice-laden 
currents sweep round Spitsbergen on both sides from the 
north, and bear back the equatorial current, and envelop 
the entire Island with a will of ice 

These rapid changes of direction of currents, with 
accompanying marked alteration of climate, appear to 
bear a close analogy to those which must have obtained 
in South Britain when the alternating beds of boulder 
clay and sands and gravels were being deposited, clay 
with scratched stones during the colder intervals, and ■ 
sands during the wanner episodes, when the waves were 
fretting coasts unprotected by ice 

Icebergs appear to have ground the surface of the 
rudely columnar trap-rocks of the rhousand Islands, 
which are covered with countless smoothed and rounded 
boulders of the local trap, and of red granite derived 
from the centre of Spitzbergen, forty miles distant 

In one of the cluster of islands off the coast at Black 
Point is a channel too yards long, three or four feet wide, 
and four deep, running N E. ana S W, excavated in the 
boulders, which Mr Lamont believes to have been produced 
by the passage of an iceberg, when the land stood lower 
than at present The power of bergs to groove and scoop 
out hollows has been denied, and it is to be hoped that the 




officers of the Arctic Expedition wifi have 0 

of ascertaining what the usual character of tl_,__ 

portion of a berg is, how far it is Capable of grooviog'xocfcs 
and excavating hollows in soft sea beds, with or sntMttt 
coming to rest 

Separated from the great glacier of Deeva Bay by tWO' 
miles of sea covered with fiut ice, is a terminal moraine 
of mod, 34 miles long, 200 to 400 yards broad, add noth 
30 feet high, on the top of which grow Arctic plant 
Observations as to what extent glaciers can extend into 
the sea, and push moraines before them without breaking 
off into bergs, would have great interest, for in this 
instance the sea must have been deeper during the 
maximum sire of the glacier than now, as banes of whales 
occur at heights of more than forty feet above the present 
sea level 

One oi the three large glaciers that protrude into the 
sea between Black Point and Ryk Yse Islands has a tea 
front of thirty miles, sweeping in three great arcs, five 
miles beyond the coast line, terminating in a precipitous 
wall from 20 to 100 feet in height, from which bergs 
are constantly tumbling into the sea, carrying stone ami 
large quantities of clay and stones seawards The posi¬ 
tion of the melting area of such bergs as these, and con¬ 
sequent deposition of erratic material, is a point of great 
interest m attempting to unravel the British glacial 


Prof Wyville Thomson dredging on the edge of the 
southern ice pack, brought up fine sand and greyish mud, 
with small pebbles of quartz, felspar, and small fragments 
of mica slate, gneiss, and granite, derived from the 
melting of icebergs found in lat 65° or 64*8, which 
represents their melting area, while further south in 300 
to 250 fathoms of water, in which they first commence to 
float, land dfbris is much rarer, at the surface of the 
water in the melting area, Globtgertna and diatoms are 
numerous, but do not form a deposit at the bottom, owing 
to the deposition of silt obliterating them 
Recent Elevation of Spitsbergen —From the obser¬ 
vations of Mr Lamont it may be inferred that during the 
past 400 years Spitzbergen has been rising at the rate of 
thirteen feet per century 

Bear Island (lat 74° 30' N )—From the plants and spe 
cimens collected by Professors Nordenskjttld and Malm 
gren the following classification of the rocks of the island 
has been established * - 
Millstone Grit— Siliceous schists 
Mountain Limestone Stack.—/V urfw/iw limestone, 
spirtfer limestone with gypsum, resting on Cyatkapkyl 
turn bearing limestone and dolerite, possibly the equiva¬ 
lent of the Carboniferous shale with Cyatkopkyllum of the 
south of Ireland 

Ursa Stage of 0 Heer —Sandstones, with shale and 
coal-seams All the beds contain plants. 

Devonian —Russian Island limestone, red shale 
The Russian Island limestone, which spread* over so 
large an area in Spitzbergen, contains no determinable 
fossils, and, like the shales beneath it, is of doubtful geolo¬ 


gical age, probably, as suggested by Nordenskjflld, belong 
tog to the Devonian. Notrue coal measure* are pr ** ent 
either in Spitsbergen or Bear Island. 

The “ Ursa Stage " Prof Heer correlates with the 
KUtorkan bed* in Ireland, the Greywacke of the Vosges 
and southern Black Forest, and the Spirifertt Vtnutdlif 
shales of Aix, and the sandstones of Parry and MehiQe 
Islands in the Arctic Archipelago 5 and from the marked 
absence of Devonian and coal-measures species, regards 
the stage as of Lower Carboniferous age, the be*e of 
which he considered to be beneath the yellow sand¬ 
stones , but Sir Charles LyeU, from the net that these 
sandstones at Dura Den, in Fife, and in the ea GpriL 
contain the exclusively Devonian fish AsUrotvMs 
Gfyptolepu, believed these deposits to be Devonian, which 
• Qua t Jom. GaoL floe., uol aniiL p. rft. (RaadNor jfczME) 
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eaittiqa Mr Canrulhen alto expressed In reference to the 
mM jfethbf the Irish «lid Bear Island deposit*.* 

JHL Bottom America the Lower Carboniferous Coal 
mini (CsJdfcroas Sandstone of Scotland) lie uncon 
fa rM feMy On the Devonian, which contains different 
foM&i | hat In Ohio a transition between the Devonian 
arid Carboniferous flora takes place, according to Pnn 
dpel Dawson, at the base of the latter,t and be suggests 
m Similar blending in Bear Island 
Prof. Meek has shown that the rock exposures of 
the Maekrnrie River between Clearwater River and 
Arctic Ocean are iff Devonian age, and correspond 
to the Hamilton formation and Genesee slate of the 
United States. The slates contain brine springs and 
petroleum, and it is through that they extend in a north 
we s te rly direction from Rock Island, Illinois, to the Arctic 
Sea, a distance of 3,500 geographical miles, the fossils 
being identical on each end of the tract, proving how little 
the nalteosotc marine life was Influenced by climate. From 
dm Mackenrie slates many new corals and brachlopods 
wet* obtained, also a cephalopod, Gyoceras Lotctni, col 
lected by the late Mr R. Kennicott % It is therefore in 
thh highest degree probable that the coal bearing beds of 
POrry and Melville Islands belong to a continuation of 
these beds, and are referable to the “Ursa Stage” of Heer, 
whether that slate ia the top of the Devonian or the bottom 
of the Carboniferous, ana from the feet that not a single 
species of the Bear Island flora exists in the Upper 
Devonian Cypri* shales of Saalfeld in Thuringia, Prof 
Hcer believes that the Ursa Stage is Lower Carbon 1 
feroua. In Bear Island it ia characterised by Catamites 
mdiatus, Ltptdodendron Vettheimianum, Knoma acini 
tarts, Sttgmaria ficoxdes , all of which are found in the 
Yellow Sandstone of KUtorkan. and considering the per 
tmeses of freshwater genera, it is not remarkable that 
tome genera of fish that occur in Old Red of Scotland 
still lived on in these KUtorkan sandstones. Should, 
however, fish remains be found In the strata lying in 
synclinal hollows of the Silurian rocks of the Arctic 
regions, theit specific determination and that of the asso¬ 
ciated forma, may be expected to throw much light on the 
vexed question of the line of demarcation between Devo¬ 
nian and Carboniferous. The presence of Knorria acicu 
tosh to the Melville Island flora is a link between the flora 
of the South of Ireland and that of Bear Island, the latter 
1* Undoubtedly an outlier of the Russian Lower Carbon! 
ferdut cool tract Looking to the number of species in 
this flora, which can be traced In the northern hemisphere, 
both to me Old and New World, from 47° to 74 0 and 76° 
north iat, and to the fact that it is the first rich land 
flora to the earth’s history, there is evidence that a wide¬ 
spread Continent occupied much of the Arctic as well as 
of the temperate tone, over which ran huge rivers tenanted 
ter the freshwater mussel (Anodortta) and Neuropterous 

The subsidence which brought in the deposition of the 
Mountain Limestone and the existence of extensive coral 
rtefe equally affected toe Arctic rones, and these forma* 
tipn* occur both to Spitsbergen and Bear Island, as m 
the Winds of the Arctic Archipelago. Equally also is the 
retupf bf co nti n ent al conditions expressed by the Euro- 
pm »m one Grit, represented to the Arctic sone by the 
***** Schists Of Bear Island. During this period many 
dt the Ursa Stage still lived to Europe, proving 
flUft frUtoda covered with the old flora existed through 
•a* whole era occupied by the deposition of the 
MatffMn Limestone. And it is worthy of note, as Prof 
Hear ha* pointed out mat me leaves of the ever g ree n 
ttm JL^tda dm e tn , and the large fronds of Cardiaiterii 
Jt+mjftitfkn se fully developed as those from the South 
*&• VoigeS j sad it is clear that the climate 
Of tik** Arctic regions toast have been far warmer than 


at present, even if the darkness of the long winter nights 
were the same as now* 

Spitsbergen. —In the Klaas Billen Bay of me Eis 
Fjord, Wilander and Nathorst discovered the Una Stage 
in 1870 1 overlying it are me Miocene beds which have 
yielded so rich a flora and fauna to various expeditions 
which have visited the island. In me black ihalea of 
Cape Stantschin, Sequoia Nordenskjoldt and Tosco- 
i (Hum disttchum are the most characteristic trees. At 
King's Bay, a Lime (Tt/ta Matmgreni ), a Juniper, an 
Arborvit* ( Tkuites EArenswaerdt)— many of me species 
occur in West Greenland—and two, Taxodtum ehstichum 
and Populus arettea, were found by Lieut Payer, of me 
German Exhibition, to the fossiliferoua marls of the 
Germania Mountains, in Sabine Island, East Greenland, 
also At the present tune, firs and poplars grow in an 
area 15* farther north than plane trees so that, assuming 
toe former to have reached their northern limit in Spits¬ 
bergen fa lat 79°, the oaks must have grown, provided 
there was land, as far north as the pole f 

The so-called wooa-htlh discovered in 1806 by Siro- 
watskoi on the south coast of the island of New Siberia, 
stated by Wrangell to consist, according to Henenstrflm, 
of horiiontal beds of Sandstone, alternating with vertical 
bituminous trunks of trees, forming a hiD 180 feet in 
height, are no doubt port of tilt groat Miocene deposit 
which stretches from Vancouver's Island through Northern 
Asia into Europe. The evidence of the fortoer continuity 
of land ia borne out by the presence in Greenland of 


are American forms, which, Si pointed out by Prof 
Gflppert (GeoL Trans. 1845), chiefly dUMOtM** toe 
flora associated with the Amber pines Of me south 
eastern part of what is now the Baltic 

An examination of the fauna and flora of the Miocene 
rocks of Europe and Asia indicates a continental period 
of long duration, which experienced at its commence 
ment a tropical climate, gradually becoming more tem¬ 
perate as tune elapsed. 

In the Upper Miocene beds of (Eningen, North Ameri¬ 
can types still live, and are more numerous than to the 
later Italian Pliocene flora amongst them is a vine, four 
palms of toe American type JSabal. planes of American type, 
and conifers Sequoia and Taxodtum The palms, whether 
of me European or American type (Ckameerops and 
Sabot), and other exotic forms, are found to be absent in 
the Miocenes of the northern area, proving that me 
climate became cooler to advancing northwards, as at the 
present time, for through the enormous expanse of conti 
nental land the climate was much more equable than at 
present. There ia therefore no reason to believe, from 
the absence of these plants, and of bones of long-armed 
apes present in the Miocene of Central Europe, that the 
Lower Miocene is absent in the Arctic sone, and from 
the determination by Prof Heer, of Cretaceous forma to 
the Greenland deposits, it is probable that the continental 
conditions expr e s se d by the Miocene of Europe and India 
had commenced to these polar regions as early as Creta¬ 
ceous times. Should farther discoveries of freshwater Cre¬ 
taceous and Miocene deposits lying m the hollows of me 
older rocks be found in the northern lands visited by me 
British Arctic Expedit on. it will be of great interest to 
see how far southern species die out m advancing to the 
present pole, and what minimum of cold the surviving 
specks appear to indicate. CE.De Ranck 

•Pro t Rjscmvhju dirtetad my uuatfam to Mr doll • room work. 
• Cheat* *ad Ttaa,’' In which th* oc<mr«bc* of CerbooKWon i ati 
Mtooo* n*du in the Arctic hm It addond u wrtdcnc* of wan* am- 
non " Fowl FUmvmMnk*,'1M9 1 ! 
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THE PROGRESS OF THE TELEGRAPH * 


iparhiwg which, being influenced by the received current, 
oscillatei or moves, thus becoming the motor or mecha 
nlcal power and, second, the arrangement for perma 
nently recording or registering this motion The motor 
or mechanical power is obtained by the employment of a 
very light suspended coil consisting of a small number of 
turns of fine insulated wire, placed in a very powerful 
magnetic field produced by permanent magnets or 
electro-magnets these act with great exciting force 
upon the suspended insulated wire coil, causing it to 
deflect or vibrate when the current passes through it 



Wffliam Syltci 

This deflection of a vibratory coil through which a cur¬ 
rent is passed, over the poles of 1 magnet, was the subject 
matter of a patent m 1847, by Mr William Sykes Ward, 
of Leeds, In which it is stated, “ Signals are indicated by 
the deflection of electro-dynamic coils, free to vibrate over 
the polea of a permanent magnet j' the deflection of the 
coll to right or left indicating either the dot or dash of 
the Morse alphabet, or the beats of the old double-needle 
instrument 

This apparatus is represented in Fig 18 Iwo pci 
manent magnets are a tached to a suitable frame, over 
the poles of which the oscillating coils are placed, the 
lateral motions of which, to the nght or left, according to 
the direction of the current, are regulated by the stop 
pins dd. 

In connection with each permanent magnet an adjust- 
able permanent magnetic bar a is placed, whtohtticting 
upon a soft iron exponent b attached to the upper extre 
nuty of the oscillating coils, regulates the sensitiveness of 
their movement to the required degree, according as the 
magnetic bar 0 is advanced or withdrawn from proximity 
to the soft iron medium t The completion of the circuit 
through the coils to indicated by the straws and metallic 
contacts at the Illustration 

In the Syphon Recording Apparatus, to produce Jthe 
maximum amount of deflection of the coil with the mini 
mum amount of current force, this delicate recording 
helix la suspended so as to vibrate over a soft iron core 
placed between the two poles of a powerful electro¬ 
magnet, to that the most delicate current traversing the 
coil receivestbe maximum amount of magnetic sympa hy j 
the apace between the iron core and the poles of the 
magnet being as narrow as 11 consistent with freedom of 
oscillation ot the coil 

In tracing the history of the various ttep-by step develop- 

* Ceadamd fret* p. 4m 
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ments of the telegraph, which will be done iiibeftqmioHft 
we shall show that a very beautiful scientific appl ieawee sa 
electrical statics, obsolete as regards practical results, waft 
developed by Henry Hightonln 1846, where the valeric 
current was passed through a narrow atrip of gold leaf 
enclosed in a glass tube and placed in a vertical direction 
before the poles of a powerful magnet In this arrange¬ 
ment similar results were obtained to that of the oeol* 
latmg coil over the polea of the magnet the gold leaf 
filament being deflected in a curve to the right or the left, 
according u the current is passed in the one or othet 
direction from the voltaic battery through the gold leaf 
strip. 

Having thus briefly described the meter, the second 
part or recording mechanism of the apparatus comet 
under notice The function of this U to impart the motion 
of the receiving coil to a light capillary tube or syphon of 
glass, suspended and adjusted to the coil by means of the 
torsional elasticity of a helical wire. The long leg of 
this syphon acts as the marker, the short end dips into a 
reservoir of ink or other marking fluid which ie con- 
tinuouslycaused to b« s purt ed or ejected from the end of the 
syphon, by means of electric agency, on to amoving nbbon 
of paper mechanically drawn over ametal plate electrified in 
an opposite direction to that of the syphon. Thus a power¬ 
ful difference of potential or electrical equilibrium it con¬ 
stantly maintained between the tube and the metal plate, 
the tendency to produce equilibrium resulting in a tucceir 
sion of sparks between tha syphon and the metal plate, 
producing a fine stream of Ink or a succession of minute 
dots on to the surface of the moving paper nbbon. A very 
fine hair-pencil maybe attached to the syphon as a capillary 
marker and so dispense with the electrical arrangement. 
If the syphon remains in a neutral position, a continuous 
line will be drawn over the paper, but when by reason of 
ihe motion of the receiving coil the syphon is drawn either 
to the ri^ht or left, a corresponding deviation from the 
straight line will be indicated , thus a record is maintained 
on paper of the movements of the coil, without that move¬ 
ment being in the least degree impeded by friction or 
any other mechanical defects. To develop fully the effec¬ 
tive results of this most delicate recording apparatus, it to 
evident that some means must be employed more accurate 
; than the human hand for the transmission of the several 
electric groups and sequences of currents passing through 
the wire which severally and collectively compose me 
message From facts that have been already stated re¬ 
garding the rapid transmission of electric currents through 
extended submarine cable circuits, it will be reme mbered 
that with a view to obtain a maximum amount of speed, 

1 the electric throbs transmitted by the cable should be of 
etjual dufahon^an d^at ^equal interval* of time, so us to 

the current at the distant end, as well as for tiUNuaroe 
and discharge of the circuit An automatic transmittertor 
. passing the several currents and groups of currents into 
the circuit is therefore employed Ine details of con¬ 
struction of this essential piece of mechanism will 
be given in the following description of Sir Charles 
Wheatstone's automatic highspeed printing jpstru- 
: ment It is only natural to suppose that there are 
several automatic transmitters scheduled in the Parent 
: Office the reader does not, however, require to become a 
dictionary upon patent lore or mechanical variations e £ 
’ electrical apparatus, but simply to acquire a generel 
1 knowledge of the progress of the telegraph up to the year 
' 1875 

1 In years long since passed the invention and introftne- 
1 tion of the Jacquard Loom produced a vast revolution in 
} the processes of weaving, by its m ea n s an automatic 
1 record of the groups and sequence of the threads neces¬ 
sary to produce the pattern by being raised to the suriuc* 
■ of the cloth was m ai nt a i n e d, and a simple 

arrangement performed simultaneously with Mb snoom- 
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UM* tc-and ftp motion of tbe shu.de, superseded the 
htonw and complicated hand process previously in 
•Ugh* da endless band of card* si passed successively 
enr tbe register of the loom, ana brought forward 
at pads throw of tbe shuttle, each card being perfo 
sated with boles to represent that integral portion of the 
pattern, and each bole controlling the elevation of one or 
more threads in tbe warp A senes of weighted needles 
are, as tbs holes pass, momentarily allowed to drop and 
la ss doing by a mechanical adjustment raise the retpec 
tive threads or groups of threads to the surface of the 
cJath, so that the shuttle passes underneath, and thus the 
pattern thrown on the surface is automa 
dually repeated as the cards in succession 
mss over the register It is this Jacquard 
loom principle that Wheatstone has etn 
ployed to weave his electnc currents into 
die line and produce the electnc pattern 
upon bis paper at the distant end The 
Jacquard loom weaves rapidly, became 
the mechanical labour incident to the pre 
paradon of the pattern is earned out before 
It Is placed on the loom So with the auto 
made printer, or electrical Jacquard, the 
transmitting speed is rapid The cards 
used in the electrical loom to regulate the 
sequence of the currents and groups of 
signals are prepared before being passed 
through the instrument, so that the time 
occupied in transmitting any number of 
currents and groups of currents to repre 
sent letters and words is reduced to a **i 

minimum In electrical transmissions this . . 

is important, the cost of manual labour 
Tiper minute or hour being inappreciable as 
compared to tbe value of a minute or 
hour in the occupation of an extended r ai * 

telegraph wire, erected at a cost of 
thousands of pounds For instance a line of poles and a 
single wire between London and Glasgow would require 
at least 13,000/ for its erection To obtain the greatest 
amount of work out of such a wire in a given time is one 
of the problems of mechanical telegraphy, and com 
modal success depends greatly upon the speed at which 
currents of electricity can be sent through a wire of 
given length This speed is regulated by the rapidity 
with which the currents can be transmitted through the 


wire without coalescing, that is, without interfering with 
each other and running together to form a continuous 
mark at the distant end. Reference has already been 
made to the conditions to be observed in the p»«'"g of 
currents into metallic conductors to ensure the maximum 
of speed, that they should Jt>e passed into the wire at 
equal intervals of time and of equal duration Now, this 
is what the electrical Jacquard of Wheatstone so besuti 
fully carries out, ana the mode by which this electnc 
pattern is woven will now be explained 
The apparatus consists essentially of three distinct 
parts—one for the preparation of the electrical loom card 



the electrical writing another, the loom for the passing 
the currents so grouped into the line and the third, the 
shuttle or pattern producing arrangement by which the 
currents so passed into the line are recorded and trans 
formed into symbols representing letters, words, and 
sentences Ail automatic 1 lgh speed instruments for 
either submarine or land wire cucuits embody these 
essential conditions, the mechanical modification of parts 



alone regulating the character of the apparatus for the 
work to be performed Ihe message to be sent is first 
punched out m holes (arranged to represent the M dot ’ 
usd “dash" of the Morse alphabet) on a continuous paper 
ribbon by means of an instrument called the * Perforator, 
shown at Fig 19, in an elementary form. Each of the 


[ Ihe dash, the centre one the 
■ the holes* and necessary for 


the regular motion of the nbbon through the loom or 
ttansmitter 

Thu perforating machine u so constructed that upon tbe 
depression of any one of the keys a threefold action take* 
place namely, the paper nbbon in the machine u locked 
In position to receive the perforation, secondly, the hole 
is cut by the pressure on the paper of a steel pin, thirdly, 
a mechanical movement, which at first holds the paper 
in the direction in which the nbbon enter*, after the hole 
u cut automatically, carries it forward tbe requtatudiu* 
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tance to receive the next hole , and thus, by successive 
depression of the respective punches, the holes are cut in 
the paper ribbon in the necessary sequences to represent 
letter* and mops of letters to form words. The centre 
punch, besides mechanically spader the perforations to 
ensure their proper pasting through the “ transmitter/' alto 
by individual pressure spaces tha distance between the 
totters and words of the message. The appearance of the 
psper nbbon thus prepared is shown full size at Fig 30. 
Thus the message is written away from the wire, and the 
time taken up in ite preparation is independent of loss of 
revenue on capltsl incident to the unnecessary occupation 
of the circuit by the slow and protracted results of manual 
labour 

The second part or “ transmitter" of the automatic 
system, is the apparatus which automatically sends into 
the wire the sequence of currents, as prepared by the 

perforator” In this process, performed much in the 
same manner as the perforated Jacquard card regulates 
the successive elevation or der Session of the warp-threads 
in the loom, the perforated ribbon paper strip is caused 
to advance step by step tnHMgh the machine by the sue 
cessive grp of an osciliadftg cradle, regulated to advance 
the paper a distance exactly corresponding to the spacing 
of the holes by the " perforator," so that by the action of 


a rising pin, elevated and depressed alternately at each 
to-and fTo motion of the rocking frame, the ftttaegg 
ribbon Is automatically and mechanically impelled for¬ 
ward. Two other spring cekUet pins, representing 
respectively the contact with the positive (Copper) air 
negative (tine) current* of the battery (which may be 
either magneto- or voltaic-currents or electricity), ate 
actuated by the same mechanical movement, by meant *f 
eccentric cam arrangements. Thus, when the perforated 
paper ribbon is carried automatically forward atop by 
step In rapid succession by the action of the Central pin, 
if a “current passing” perforation is in position at the 
moment of passing the paper ribbon with either pin, (be 
respective pin will rise through the bole end make a 
metallic contact with the battery through the instrument, 
sending a current into the line in the on* or other direc¬ 
tion, according to the position of the perforation and the 
nsing of the respective pin If no perforation in the 
paper ribbon is in position at the time of the automatic 
elevation of the respective pins, they foil back by the 
compensating influence of adjusting springs, and A Mtofe 
movement is made by which no current from the battery 
is passed into the circuit It will thus be understood that 
the action of the transmitter is also threefold ad regards 
the passing of the current and the motion of the paper 
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First, each rocking of the cradle carries the paper ribbon 
forward the exact distance that the depression of the key 
in the “ perforating " machine advanced the message slip 
“ coldly, When the uaMt ribbon haa been thus advanced, 
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representative of the passing of a current into the line is 
m position, a mute movement of the pin is made, and the 
paper is simply automatically advanced forward by a 

regular step by atsp movement. In addition to these 
thro* media*)**! earn and eccentric mnvamtttt in con- 
neetton Witt tha adVAMtottuM* el the riMMb, tb* etevaUM 
of the riaa, and the passing of a eurtent iaW tu rite** 

from the concurrence of a perforation m the piper ribbon 
and the rising of a pin, a fourth important electrical con 
tact movement takes place at each successive motion of 
the rocking cradle, independent of the rising of the pins, 
namely, that of momentarily making contact be t we en the 
Hoe wire and the earth after each successive elevation of 
cither current-passing pin The importance of this dis¬ 
charge to earth to clear the lie* has previously been 
pointed oat as arising from the sensible retention in the 
insulated wire Of a portion of the transmitted current, 


which, unless drawn cut, would interfere with the integrity 
of the s ucc eeding current, reducing the transmitting speed 


tent of electrical contacts 



is connected momentarily to earth, this takes place at 
each motion of the rocking cradle, whether a pin enters a 
p rforation m the paper nbbon or not Thus the line is 
coatteetod for discharge at regular tntsrvnto, Itr eepi cu vs 

In tfis meXdilSrMre^cnient, tkertford, &a acces¬ 
sary contacts with the battery and the regular discharge 
of the line are produced without recourse to manw«i 
labour, mistakes are avoided, for machinery never forge ts 
its registers or makes false records, both of which errors 
are inseparable from the employment of the human b*l 
and brain Man, though a thinking bring, to net * 
machine, and it is not possible ever to turhtbe htaafat 
frame into an automaton j were this to, the value <l!f 
invention would be at an end, tad the accurate p erf o rm- 
asoe of machinery at a discount, 

(T«btc<mtiHU*d,) 
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THE “ZENITH’ BALLOON ASCENT 
AN Monday,!! Gaston Tissandier retd a paper before 
w the Pom Academy of Sciences on the recent fatal 
balloon ascent, in which he expressed hu deliberate inten¬ 
tion of renewing the attempt The real cause of the 
catastrophe was the throwing out of ballast at an un 
menae height; Tissandier attributes it to the " vertigo 
of high regions” The pain felt is so small that one 
forgets the danger in wishing to reach a higher level, so 
that he who is not able to restrain himself is not fitted to 
be an aeronaut in high regions 
The carbonic acid tubes having been broken in the fall, 
no analysis could be made, and consequently it is neces¬ 
sary to make another ascent in order to complete the 


The figures given by M Tissandier in his paper are 
substantially this same as those given in last week’s 
NaiVRZ (a. 495) The height reached was 8,600 meters, 
as proved by maximum barometers, which had been 
sealed up, and were opened in the laboratory of the Sor 
bonne 

I believe the rapidity of ascent, but mainly the gas 
which escaped from the balloon, were instrumental in the 
deaths of Sivel and Croc! Spinelli 
The matter deserves to be carefully investigated, and I 
shall try to elucidate it by an ascent which I propose to 
make next Sunday from La ViUette, with Duruof and the 
Times correspondent Our intention is not to make a 
race for a high altitude, and r-e will do our best to resist 
the vertigo of high regions U Vividly described by Tissan 
dler in hu paper W d* Fonviklle 


LECTURE? AT THE ZOOLOGICAL GARDENS 

AN Thursday, April 15, the first of the ten lectures announced 
^ for the present season was given by Mr Sclater, F K S , 
"On Monkeys and their Geographicsl Dutnbution ” 

After referring to the considerable senes of monkeys in the 
Society's collection from which a specimen of the Chimpanree 
(Troglodytes Mger), of an albmo Macaque Monkey (Maeana 
cynomolgus), and others were exhibited, Mr Sclater drew atten 
lion to the six roologtcal provinces into which the surface of the 


earth was generally acknowledged to be divided These he had 
named and defined as follows - 

1 PcJtrarchc Region — knrope, Africa north of the Atlas, and 
North Asia 

2 Ethiopian Re^t n —Africa south of the Atlas, and Mad* 


5. A eetropieai Region —Central America, south of the Isthmus 
of Tehuantepec, and South America. 

6, Australian Region —Australia. New Guinea, and Austro 
Malay Archipelago No monkeys being found in the Auitra 
Han or Nearctic regions, and none in the Pol ee arctic, except the 
Macaque of North Africa and Gibraltar 

Commencing with the Anthropoid Apes, the Gorilla (Troglo 
dytee fonl/t) was shown to Inhabit the tropical regions of West 
Africa only, not extending south beyond the River Gaboon. The 
same region is the home of the Chimpanzee, which, however, 
•preads to the cam for a considerable distance, having been cap 
tured in Abywuua It is also found as far south as the north 
hook of the River Congo Of the two other genera of An thro 
pot! Apes, the Oraag Utan and the Gibbon, the former is con 
mud to B<*noo and Sumatra, the latter to the Malay Peninsula, 
Aseam, and the islands of the Indo Malay Archipelago 

Of the Catarrh me or Old World Monkeys there is a peculiar 
h-mg-UUed genus, SsmnopUhetus, found in India and the Malay 
ttfWB. Tbs u represented in Africa by the similarly peculiar 
mu Coloiui, which wants the thumb, it is found mostly m 
Wmt Africa, e xt e n ding east as far as Abyssinia. Of this group 
the Indian Entellus Monkey Is beat knowm The genu« Afaeuus 
is almost confined to the Indian region, a species (M tpeuomt) 


is, however, found in Japan. and the Barhvy Ape (M tnuni) 
from Ape’s Hill has crossed to Gibialtar The genera Ctrto 
fathoms and Cvnocephalut are confined to the I thU^dsn region 

The Platyrrhine Monkeys, with an extra premolar on each 
side of each jaw, are inhabitants of the tropical portions of the 
Neotropical region only Amongst them are included the 
genera Coins, Alette, Mycetes, Bratkyurus, and others, some 
with, and others without, prehensile tails, many of which have, 
at one time or other, lived m the Society s Gardens. 1 he Mar 
mosets have one less molar in each half of each jaw, which 
makes the number of their teeth the tame at in man although 
this is the consequence of there being four more promoters and 
four fewer true molars 

Tbe I emund-e, whether they ought to be included with the 
monkeys, or whether they form an independent griup, may be 
considered with the quadrnmaaa, as has been usually tbe case 
rhey are distributed throughout the Ethiopian and Indian 
regions, nearly all the specie*, including Chiromys being coo 
fined to Madagascar, which must be considered their true head 
quartets 


The following is an abstract of Mr J W Clark s lecture on 
Sea Lions, delivered on April szad —The Pinnipedia, com¬ 
prising the Sea 1 ion. Sea Bear, Seal and Walrus, are true mam 
malian animals, entirely differing from fish both m structure and 
habit The Order naturally tails into tw> subdivisions, namely, 
the Lured and the Earless Seals, or, the O art ad*, otherwise 
calle I Sea Lions, and the Trichechuk* (Walrus) together with 
the Cystophondm (BladdernMed Seals) and Phicid'e (True 
Seals) The former < f these groups the Otanad c, differ irom 
the Seals, the Phocidse, m otl er respects than the po.session of 
ears They can use ther limbs freely to raise the body 
from the ground and to walk on the land They can 
even run swiftly for a short distance The Seals, on 
the contrary, always retain their hind feet stretched oat 
backwards, the legs being so enclosed within the integument 
of tha body that they have little or no mde end nt motion 
They consequently are only able to progress on land by a series 
of ungraceful bumps, wriggling on the stomach The body of 
the Sea Lion is peculiarly flexible, whilst hat of the Seal has 
but little motion on its axis, the ammtl progressing in the wa er 
in much the same manner as the Porpoise The Sea I on s 
head is also more elongated and narrow m proportion to its 
width than thxt of any Seal Its ears are small conical oigans, 
projecting backwards, and so rolled up, scrollwue that tbiir 
concavity is rarely shown But by far the mod modified por 
turns of the body of the Sea Lion are the hands and feet In 
the Seal the arm is whol y imbed fed in the integument the 
hand alone projecting In the Sea Lion on the contrary nearly 
the whole of the upper half of the 1 mb is free, and the thumb is 
much lengthened, this digit in tbe Seals being of the sime lent h 
as the others In the hinder extremity the loaer part of the Teg 
and the foot are free, tbe rest of the limb being bound up with 


the body 

With regard to the shin of the Ses Lion, on a superficial 
view the body appears to be covered with coarse stiff hair, which 
vanes in length on different parts. Old males are said to develop 
a mane, whence the name given them by early voyagers, but it 
is not certain that this ornament is present in all the species 
Beneath thu hair there 1* a crop of under wool, distributed in 
delicate, short, fine hairs set at the base of the other burger ones 
It appear* to exist all over the body 

This part of the subject is rather involved It is stated that 
of these O tanas, or Sea Lions, some species have under fur. 
whilst other* have not, and attempts have been made to divide 
them into families accordingly It u, however highly probable 
that all Otanss have under fur eet some period 0/ their hues It 
is thu under fur of the Sea Lion* which makes that sealskin in 


which all ladles delight 

The habits of the Sea Lion are among tha most curious in 
the whole of the animal kingdom It* food consists mostly ot 
fish, molluscs, crabs, and penguin*. Th molar teeth being 
•mall, it canno t masticate its food, and when it has caught a nab, 
too large to be swallowed outright, it ha* been seen to give its 
head a sodden twist, so as to break off a portion of the fish, 
which it swallows rapidly It then dive* into the water, nick* 
up the other portion, and repeat* the teanng process until the 

k^Tbeu'ftvvounte place* of retort are solitary uland*. either far 
out st sea, or at any rate dear of an mbit ited coast Many 
return j ear after year <04he same rock The native, at th* 
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Pnbylov Island* * affirm that one old mala stal, recognised by 
theloaa of one of his flippers, returned seventeen years m succes- 
sion. The ground they occupy, called a "rookery," is the 
space between the high water line and the foot of the cllflb. The 
sandy beach forms the playground for the pupa, the uplands 
being their sleeping places Like the bees, they are 

• Creatures that, by rule la nature, teach 

The art of order w a peopled lonjdom.' 

The arrangement of their dominions are adopted by common 
consent and enforced by the elders with much severity The 
(rid males and the foil grown females are alone allowed upon the 
rookeries j the young seals (trim about during the day, at night 
retiring to the uplands fhe native* of the PnbyLor Islands 
called the old males "Married Seals," the old females 
" Mothers,” end the young females “ Bachelors." 

Daring the winter months the rookeries of the Pnbylov 
Islands are entirely deserted, except by s few stragglers, but 
Capt Muagrave, who was wrecked on the Auckland Islands, 
south of New Zeeland, tells ns that there numbers remain all 
the year round In the spring a few old veteran males—the 
chiefs of the herd—make their appearance near the islands, 
swimming about for several days. If all is safe, they land and 
examine the rookery, they depart for a few days, and return 
accompanied by a number of other veteran males. These land, 
each taking up a position, reserving for himself a space of about 
thirty square yards, which he defends sgainst all comers. About 
two months later the females begin to make their appearance 
It ia the duty of the “ Bachelors ’ to drive them on to the 
rocks, the nearest adult male going down to meet each female, 
coaxing her until he can get between her and the shore. 
Hu manner then immediately changes, and with an angry growl 
he drives her up to his retting place It seems to be the object 
of each of these polygamous sultans to attach to himself a 
harem of from fifteen to twenty wives. When the msles nearest 
the water have made their choke, those in the next row higher 
up watch for an opportunity to steal the wives of their more 
fortunate neighbours. When all the females have landed and 
been distributed among the claimants, no further change taka* 
place, each sultan walking round and round his family and 
driving off all intruders Thu u the account given by Capt 
Bryant, commander of the station at the Pnbylov Islands. 
Capt Mtugrave, in his account of the Seals of the southern 
hemisphere, does not indicate that this jealous distnbutlon is 
so customary 

The cubs are born a few days after the arrival of their 
mothers, and always on shore. They have a great aversion for 
the water at first, and are taught to swim by their mothers. It 
u a most curious fact that during all the while these creatures sra 
on shore they reroam absolutely without food, they arrive 
excessively 1st, and, as is not surprising after a fast of tiro 
months, depart extremely lean When the young can shift for 
themselves the rookeries are broken up. 

Kexpecting the different spedes of these Sea Lions and their 
geographical distribution, Magellan, m 1519, was the first to 
nonce their chief peculiarities. He found them on an island 
south of the River Plate, and called them Sea Wolves. No 
naturalist, however, distinguished them from the Seals proper, 
with the exception of the Russian Steller, who, visiting the 
Aleutian Islands in the middle of thi last century, saw the two 
roedes which are found there, and described them as the Sea 
Bcu and the Sea Lion Lmnsnu, in 1758, nevertheless to- 
eluded them all in his genus Pkecu, and it was not till 1800 that 
Pcron again separated them Subsequently, they have been mi- 
irately studied by Dr J E Gray, andbr Peters of Berlin. Both 
these authors, however, have been for too fond of asking new 
genera and rixxaes upon single skulls, or even single skmi. It 
seems to me better to retain Priron s original genus Oittriti for the 
whole group, the number of species of which am oust to nine. True 
Seals inhabit the Arctic sad Antarctic seas, as well as the tempe- 
rate1 regionsJnlbothhemispheres, together with the Antilles and 
Madeira . The Otari** are more tolerant of warmth, and are 

to ta *>«h. From the month of the 

«fend «U wad the coasts of South America 
and tiwadjqtoidg toad*. Proceeding north, they are numerous 
°?v* California, and extend round by the A lea ties 
, Ttelr *»** WKtitem known 
station is that of the Prlbylov Islands; further Investi gation 


will perhaps reveal their existence m some of the Island* north 
and south of ths equator in the Pacific Ocean. They an foand 
allround the coasts of New Zealand, the Auckland*, Tasmania, 
and Southern Australia. They are said to Inhabit Kerguelen’* 
Laud and the Cruets t we atso know that thereto one species 
at least near Capetown, a ipedmee from that kfo a Ht y being 
now alive in the Zoological Gardens. 

(Ti bt conHmttL) 


NOTES 

An appeal to being made by the Committee for the Explora¬ 
tion of the Victoria Cave/Settle, for additional fends; the Work, 
we much regret to say, being actually at a atop front want of 
means. This U not a* It should be, and we feel *«r* that th# 
state of matters only needs to be made known to th* seUnUfio 
public in order to have It remedied Th* importance of these 
explorations need not be Insisted on in these pages j results have 
been already achieved of the highest vain* to the goblogtot, the 
historian, and the antiquary What further records may be 
found at the cave in lower and earlier deposits {than those yet 
investigated, is a question which can only be solved by actual 
work. The bottom of the cave has never yet been reached. The 
senes of bones obtained during the post year is exceedingly fine, 
and may challenge comparison with any in th* kingdom; and 
altogether the work, betides bearing already'many important 
results, to one of great promise The British Association have 
given three several grants of 50!., bat by fax the greater share of 
the expense has fallen on a few individuals who have contributed 
liberally This should be so no longer, and we earnestly hope 
that all our readers will do what they can to help forward an 
undertaking of so great importance. Subscriptions should be 
forwarded to John Birkbeck, Jun., hon treasurer of the “ Settle 
Caves Exploration Fund, the Craven Bank, Settle, Yorkshire. 

A TKUtQJUM dated Bombay, April aa, states that the mem¬ 
bers of the Solar Eclipse Expedition have left that place on their 
return to England. 

News to to hand of a recent volcanic eruption In Iceland; 
th* following particulars we gather from the Icelandic corre¬ 
spondent of the Scoltmtn 1—Shortly before Christmas 1874 
earthquake* were experienced over the north east part of Ice¬ 
land About Chitotmas, columns of smoke were seen rising, 
and therefore a party were sent from the My vstn on tit* 15th 
of January to reconnoitre. They went straight southward* over 
Odadahravn, and made for the Dyngjofjoll. The Dyngjufjoll 
form a circle of mountains, and within this circle there to a leva 
Wretch called Askja (The Box) Here the exploring party found 
the eruption to have taken place, and they state that a large 
crater has been formed, from which lavs and clay as* being 
thrown hsodradi of feet upward* They found many small 
craters grouped round th# big one, and from several of these water 
was flowing All around the earth was rent into hugs fimras, 
and at some places it had subsided to a considerable extent Sine* 
this visit, the column of smoke has been seen daily in dear 
weather, and alight earthquake* hare been felt at intern)*. On 
the night of the 18th February, the gleam of a great fire wan 
seen from Griaustodtun, in a western direction. A new ex¬ 
ploring party found the fire to be twenty miks from the 
inhabited district, to the west of the so-called Sveinagfe, in the 
AusturfjoUom. The eruption had taken place frees an mil 
waters. Some have piled up the lava around them info shape* 
res em b lin g castles, from other* the lav* had flowed in a Stream, 
and formed a lava-field of laige extant Most of the craters wfoe 
mooting when th* party arrived Th* lata stream firoaa a# the 
outers to between two and three miles long and from ten to 
feo yards broad. At many places th* glowing firs was ae*n*B 
looking down through th* fissures, and th# oust was found to Jto 
two or three feet thick. In two or three plaoe* small kotiew 
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AM Iad bCW bmt&t capable of cofttafofof two or three 
1*tt«brMfe E*$ltaWte oecorfed at interval* in the enter, 
jM. lava, with, and teonas Were thrown np to a height com* 
paled at 160 yard*. The distance from My rata to the crater* 
ii calcakted to be Croa* forty to fifty Eogliah mile*. 

IM eewMrtUwi with the abort, it is interesting to note that 
report* from Sweden and Norway state that during the night of 
Marta a9>-30 last, a heavy rain of ashes or sand took place from 
the west coast of Norway to the Swedish frontier j the whole of 
th* country was cove r ed with grey dost to such an extent that 
from* ptot of mow mora than a tabletpooniul of residue was left 
after the Mow had melted Some chemist* of Christiania hart 
examined the ashes, and one of them. Prof Waage, states that 
the dwot consists of little, irregular, bat sharp-edged grains, almost 
ah ookmrles s s ome few art of biown colour—end they consist 
principally of silicates. Acids extract some lime, iron, and ala 
■foe from their powder The professor thinks it likely that the 
dast originate* from an eruption in Iceland This view is con 
firmed by a mineralogical investigation made on another sample 
of the dast at the Christiania University, by Profs Kjernlf and 
Fearnley 1 they recognised the dust to consist of fragments of 
pumice-stone which is identical with the Hecla pumice stone 
According to Swedish newspapers, some traces of the dust fall 
were observed even in the vicinity of Stockholm. Prof Kjerulf 
alto thinks it highly probable that an eruption took place In 
Iceland. The distance from the Iceland volcanoes to the 
Swedish frontier is aixrat the same aa that from Mount Finn to 
the Baltic. 

fHI following Information regarding an eruption of the 
Volcano of Tamale (Moluccas) we have received from Dr 
At B Meyer •—Mr van Mnatchenbroek, Resident of 1 emate, 
having made on ascent to the volcano, writes under date 
Feb. 51 “About fifty small new craters, or rather deep wells, have 
appeared along the wall* of the large crater, and independent of 
the proper cone of eraptioa, they are all deep (but it is difficult tn 
My how deep), end about twenty feet in diameter On some 
Spot*, the ‘ Along along ’ green was turned upside down These 
new, small craters were surrounded by still smaller ones, and by 
stones thrown out from the interior This happened at the same 
time as a rather heavy eruption of the volcano Roeang, near 
Tagoelanda.” Tagoelanda, Dr Meyer states, is an island in 
tUe north of Celebes. Me witnessed part of a heavy eruption of 
the Roeang in 1871 (tee Nature, voL iv p 286). This coincl 
dent action of the volcanoes of Ternate and Roeang in January 
1875 is intereating, because the same coincidence happened in 
1871 Then the eruption of the Roeang was felt in the form of 
earthquakes and thundrous sounds in the earth, as far as Goron 
talo in Celebes to the south, and as far as Ternate (Moluccas) 
to the east At a former eruption of the Roeang, in August 
1870, the aahea are said to have been thrown to the north as far 
as Mindanao (Philippine Island*), about aoo mdes distant The 
Roeang, therefore, appears to be still now a formidable centre 
of volcanic action. 

During the present term et Oxford, Prof Lawson and Prof 
Ray Lankaater are conducting a clan from 10 till 4 o'clock each 
day, which presents feature* of special interest on account of its 
novelty The course is one of general biological instruction, 
devised so as to give a survey of the leading features of plants 
arid animals. The practical work is preceded by a lecture 
Oteat paint baa been taken to get tbe type* required, some being 
WWjr (HBcuh to procure, and quite novel ae educational sped- 
Mm Among these may he included jFthaHum, Gotti urn, 
Cordyiopbora, and Amphioxus We hope that Profs Lawson 
find Lankester will find that their enterprising attempt to raise 
the standard of biological study will be snOdeatly appreciated 
at tend them to oontteaw the wrnmm the next seasonable 
tVpeeltmily, 


Tint Cambridge Museum and Lecture-room* Syndicate hate 
issued their Ninth Annual Report They draw attention to the 
insufficient accommodation for examination purposes and the 
insufficiency of space for the students in comparative ana¬ 
tomy Considerable use has been made during the past year 
of the Cavendish Laboratory, which it being rapidly fitted at the 
expense of his Grace the Chancellor, the Duke of Devonshire, 
wUh the apparatus required for physical research. The want of 
proper accommodation for Dr M Foster * dames in Physiology 
1* punlully evident, as those room* are neither sufficiently largo 
nor sufficiently wdl lighted for clam rooms. The donations mad* 
to the different collections h*ve been numerous. 

In a Congregation at Oxford University on Tuesday, a statute, 
the principal effect of which would be that the examinations in 
the Natural Science School* would be held only once a year, and 
that honours might be obtained in different subjects at different 
times—creating, in iact, independent Schools *f Physiology, 
Chemistry, and Physics—wai thrown out, after a sharp debate, 
by 25 votes to 23 

Tub Conned of the Senate of Cambridge University propose 
to offer a grace early this term (or the appointment of a syndicate 
to consider the propriety of establishing a professorship of 
Mechanism and Fngineermg 

Thk High School at Newcastle-under I yne, which will open 
after the summer, under Mr Kitchener, is fortunate enough to 
lmve already met with a liberal and wise friend in Mr Mayer 
lie has founded a 50/ exhibition from the school to the Univer 
sities, for Science and Mathematics, b -aides two minor exhibitions 
for Art 

W x are Informed that Mr A K Wallace has in hand a work 
on th* Geographical Distribution of Animals, which will be 
looked for with great interest 

The Annual General Meeting of the Iron nnd Steel Institute 
wdl be held in the rooms of the Institution of Civil 1* ngmeers, 
25, f reat George Street, V\ estmmatcr S W, on Wednesday, 
May 5, and two following days , the president-elect being Mr 
William Menelaus Among the papers to be read are the fol 
lowing —Notes of aVisit toMincs and Ironworks la the United 
States, and on the Sum of Heat Utdised in Smelting Cleveland 
Ironstone, by Mr I Lowtbian Bell, F R S The Estimation 
of Small Quantities of rhotphonu in Iron and Steel, by 
Spectrum Analysis, by Sir John G N Alleync, Bart The 
Manufacture of Bessemer Steel in Belgium, by M J Deby, 
Brussels The Summer Meeting will be held at Manchester 
early in September 

Six Henry Rawlinsqn, at Monday’s meeting of the Royal 
Geographical Society, in 1 mated that the Society bad awarded 
the two medals of the year to the two great Arctic explorers, 
Lieut Parer and Lieut Weyprecht With reference to the prise* 
the Society offered to the public schools, the following are the 
awards —Physical Geography—Gold medal, Henry Alexander 
Mien (Eton College); bronie medal, Archibald Edward Garrod 
(Marlborough College) Political Geography—Gold medal, 
Sydney H B. Sounder* (Dulwich College), bronxe medal, 
W C Graham (Eton College) 

The Pam Geographical Society held last week da annual 
meeting m the great hall of the 'wet#* <f Encouragement, Rue 
Bonaparte; more than3,000peraoni'were pres ent The number 
of member* of the ffodety has largely increased since MM 
Thiers and Barth eiem\ Saint Hilaire joined it Preparations 
are being actively made-for the forthcoming International Geo¬ 
graphical Meeting, which it to be held at the Tuilertee, a* w* 
have already tnt te n a t *d,( foj August next Th* offioaa of the 
Congress a*e already opened in the Pavtllm it Flore, hat all 
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cooamanications should be sent to the Geographical Society, Thi Mine firm will publish, daring nest month, "A Shalt 


3, Rae Christine. 

At the meeting of the French Geographical Society last 
week, a gold medal wa* pretented to Mr Washburns for the 
family of the late CapL Hall, the American Arctic explorer 

In the University of Edinburgh, Miss Flora Masson has 
passed the examinations for University certificates in Arts for 
women, with honours of the first dam, in English Literature, 
and Miss Annette Conan Doyle has passed the ordinary exami 
nations in English Literature Chemistry, and Ma them at i cs. 

M. EugEnr Godard will probably obtain authority to hold 
an international balloon race in Faria The proceeds will he 
given to the families of S vel and SpinellL 

Thi death is announced on Saturday last, at the early age of 
thirty seven years, of Mr Win wood Reade, whose name is no 
doubt familiar to readers of Nature as the author of " Savage 
Africa and the 'African Sketch Book. 


Manual of Heat,” for the use of Schools and Science dame* 
by the Rev A Irving, Second Master of the Hlgfc Schos4 
Nottingham, 

Thi following information, with regard to the Greahafo Lee* 
tom, we take from the Journal ef tit Society tf Artt —“ It 
appears that the Domination to vacancies M they occur among 
the lecturers, is alternate between those members of the Gretbea> 
Committee who are appointed by the Corporation of Loedoo, end 
those appointed by the Mercers Company It is anderstood that 
the filling np the present vacancy, occasioned by the rsrignstlcq of 
the Rev Jos. Fallen, the lecturer on astronomy, rtsts with the 
Corporation side of the Committee, and that they have deter* 
mined to commence a reform in the administration of this be¬ 
quest. They therefore intend to melee the appointment annual, 
dependent on the popularity of the lecturer, to increase the 
number of English lectures, and to get rid altogether of the use- 
leas Latin lecture. It is to he hoped that the Mercers’ Company 
will take up the question in a similar spirit” 


The Norwegian Storthing has adopted the Government BUI 
for the introduction of the metreal system of weights and 
measures. 

M Wurtz is to remain the Dean ot the Pans it cole de 
Mddcclne. The report of his resignation, to which allusion was 
made In our last number, has been contradicted. 

IN a paper on the age of the Tertiary deposits of Malts, pub¬ 
lished in the third part of the SdauugthenchU Jer Akodemte dtr 
WuunxkafttH ,« Witn, Dr T Fuchs states that these beds 
belong to two distinct stages, the older, representing the “ Bor 
tnidisn of Siimonda (Aquitaman), may be regarded as equlva 
lent to the Oligocene marine Molasoe of Switzerland and Bavaria, 
the strata of Bajas, Mengnac, and some less known Central 
European deposits | the newer as equivalent to the “ Leytha 
kalk of Vienna ( S a rm a ti a n stage) He statei, m opposition 
to previous authors, that these two series or beds have scarcely 
any fossils In common, and remarks especially that the great 
Pcctens and Echinodcrms do not occur in the upper strata. Dr 
Fuchs believes that many Syracusan Pliocene fossils have been 
described as derived from Malta. The two series are conformable 
in their stratification. 

In a second paper in the line pul Ucstion, Dr Fuchs an 
nonnees the occurrence of Miocene beds, which he also identifies 
with the “ Leythakmlk, unconformably underlying the Pliocene 
deposits near Syracuse, and forming a great plateau to the west 
of that city 

The same journal contains an Interesting contribution to the 
paleontology of the Arctic regions, in the shape of descriptions 
of fossil shells from the Carboniferous Limestone and /echstein 
rocks of Horn Sound, on the south western coast of Spitsbergen, 
collected during the recent Austrian expedition to those regions. 
The author of the paper, Dr F TouJa, enumerates seventeen 
species of Brachiopoda, three of which are described as new, 
and a new Aviculopectea. Most of the {beads are figured. 

Mr. Van Voorst has just ready for publication "The Flora 
of Eastbourne,” by Mr F C S, Roper, F L.S, President of 
the Eastbourne Natural Ilutory So Jety 

Paor Helmholtz* work " On the Sensations of Tone, as a 
Phy si ol o gical Bali for the Theory of Music,” translated (with 
the author’s sanction) from the third German edition, with 
additional notes and an additional appendix, by Mr A J 
Ellis, F.R.S , is nearly reedy, end will be published in the 
come of e week. It will be issued by Messrs. Longman 
and Co. 


Til* Jounul of the Society of Arts ooc tains some details con¬ 
cerning Scientific and Literary Societies in Indus. The Bengal 
Asiatic Society was founded by Sir Wm. Jones in 1774, and the 
Madras Literary Society was formed in 1818. The Bombay branch 
of the Asiatic Society dates from the year 18014, and in 1817 It was 
grafted on to the Royal Asiatic Society in Ragland aa the Bombay 
branch. Its Journal wm established in 1841, and the publication 
has been regularly kept up ever since at intervals of one or two 
yean. The Bombay Geographical Society, which dates from 1830, 
was in 1873 amalgamated with the Bombay branch of the Asiatic 
Society The Medical and Physical Society, though it languished 
from 1863 to 1869, hai now been revived, end published a large: 
volume of transactions in 1871 The Sassoon Mechanics' Iftsttt* 
tute has 346 members, courses of lectures, and a good library o{* 
reference of 13,935 books. In Calcutta, besides the venerable ‘ 
Asiatic Soaety, there are several other societies both for Euro¬ 
peans and natives, and for the latter alone. In Bombay, the 
Students Literary and Scientific Society consists exclusively of 
natives, and has in members. 

The additions to the Zoological Society’s Gardens during the 
post week include a Great Kangaroo (Mocrofou gtganiau) from 
New South Wales, presented by Mr Carleton V Myth) a 
second specimen and * Red Kangaroo (Macrofut rufiu) boro in 
the Gardens a Persian Gazelle (Gaulle uthgu ttu eia) from Perris, 
presented by Mr C. Czannkow, two Klnkajous (Ccrcolefta 
caw/wohnlut) from North Venezue l a , presented by Mr Chen 
Campbell Downes, a Grey Ichneumon (Herfesia grutm) from 
India, presented by Mr IL M GteUier j a Macaque Monkey 
(Hacacus cyuomolgut\ White var, from Samar, Philippines, pre¬ 
sented by Mr J Ross, a Crowned Eagle (SfttoHui coronatus) 
from Senegal, received m exchange; two SUky Marmosets 
(Muldt retaUa) from Brasil; an Ocelot (JVir fardaHo) from 
South America, purchased 


EASTER WEEK AT THE SORBONNE * 
(RAtmon dtt DBJgub da Soakti Stvauia da DifartaAmtt.ya 
'THE idea of utilising the Easter vacation m the date, and the* 
L venerable Sorbomte at the piece, of the annual gathering * 
of the representatives of the learned societies ef France was S* 
very happy one, and, lilts all good ideas, it Is crowned by a ytefiy* 
increasing success. Numbers are but a feeble guide M to ttt* 
Impoitance of a gathering, yet even In numbers the list of dele4* 
gates was strong (mors than a<o)i bat the true value of tbe J 
meeting will be better estimated when we have given n brief 
report of some of the com m u nic a ti ons rend end discerned, 1st 1 
doing which we shell neotsserily mention eome of tht bmp. 
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T%* first gmeral meeting took place on Wednesday, March 
31, at noon. coder the presidency of M Leverrier, who, after 
congratulating the member* on the veiy fall attendance, an 
no en ocd the nominations of the various uctloul officer* which 
had hees made by the Miniater of Public Infraction, viz. — 

I, Seetfenfoe History and Philology —President, M. Leopold 
Delisk j Vice-president, M Laacoe* , Secretary, M Hlppeatu 
a Section for Archeology —President, M le Marqnis de la 
Onag t Vice-president, M Ldon Renter j Secretary, M Cha 

3. Section for Sdeoce —President, M Levtrrier j Vice 
psesident, M Milne-Ed wards j Secretary, M Emile Blanchard. 

After the transaction of tonne formal businen, the meeting wss 
doted At 2 r M the members assembled In the various section 
roosts, and the reading of papers commenced 
T he re w e re several Interesting papers in the Sections of Hutor? 
mi fkUotogy and Archaology, and we regret that want of 
space prevents us referring to them In detail We can only 
aaentkn M. Le Hdricber’s paper 00 the “ Application to Philo 
logy of the Darwinian Theory of 1 the Struggle for Life j ’ ’ M 
Vimout’s " Notice of the Archaeological Excavations made under 
the superintendence of the Academy of Clermont Eemnd on 
the mmmit of the Puy-de-Ddme j ’ and M Ldon de Vesly’s, 
“ On Symbolism in Egyptian and Asiatic Decorations.” 


This section was divided into three sub-sections, si follows — 
Mathematics President, M.Dieu, Vice president, M AUsgret, 
Secretary, M Saint Loup 

Physics and Chemistry —President, M Isidore Pierre , Vice- 
president, M Listsjous, Secretary, M F MicheL 

Natural Sciences.—President, M de Rouville , Vice president, 
Prof. Raultn. 

Some of the communications were read only before the sub¬ 
section*, others both before the tub-section end the full section 
it its afternoon meetings | we however shell not distinguish 
between them, but, as with the other sections, give brief notes 
if 1 he most important papers 

M Ldon VidaL—“Photographs in Colours.’ M Vidtl sub¬ 
mitted several albums of specimens of the results ol bis method, 
which be stated to be extremely inexpensive A* far as we were 
able to u nderst and the method adopted, it appealed 10 be that 
of repeated colour punting , if so, it is not easy to imagine 
bow perfect Specimens can be produced at the puce stated, 
namely, 3 cents per copy 

M Doumet AcLaitaom—“ Remarks on the foimalion of the 
Salt Lakes of Tunis The author holds that the saline matter 
has been derived from the decomposition of the surrounding 
moan tains, and reject* altogether the hypothesis of a great dis¬ 
turbance having simultaneously produced the Mediterranean and 
the Sahara. 

Dr de Pidtra Santa.—“Consumption in Algeris ’ The 
author stated that the evidence collected by the official Inquiries 
of the Climatological Society ol Algiers showed that while in 
the early stage* of phthisis the climate of Algiers was beneficial, 
it was, us the other band, fatal U it bad reached an advanced 
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_. f Pouiaet. - “ Application of the method of least Square* 
to the Radiants of Meteor showers.” This was illustrated by 
the discussion of nearly 500 observations lot the determination 
of the radiant for August 1874. 

Mr M a r s h am Adams exhibited and described hit Coelometer 


M Tanissan — ‘ Meteorological Observations on the Pic-du- 
Midi do Biforre.” The most salient facts in this communication 
•acre 11} that the rat* of decrease of temperature with elevation 
4 in tM Alpe, !• F for 338 feet, and u the Pyrenees, i® for 
133 feet 1 (») at equal altitudes the msan temperature is 5* 
3 finer hi the Pyrenees than in the Alps, and tha height of ut 
-'now line in the two diilricts is found conformable thereto, it 
Ming about >0,000 feet in the former, and 9,000 feet in the 


he tribune, an 
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and related hi* hazardous descent firom tl 


The General had resolved upon passing the winter at the 
obaenatory with as sstittsnt and a mountaineer, but on 
fi s c qs nb wt II the window of their house was smashed by a 
block of 0* detached from a neighbouring peak by the wind. 
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They were tmahle to repair it; the temperature inaid* soon foil 
below rero Fahrenheit, and the observatory became uninhabitable. 
They battled with the storm for three days, but finally resolved 
on attempting to descend , in this they were suceetaM, but it 
occupied sixteen hour* instead of three, which are usually 

M Mayet.— 11 Note on the Medical Statistics of the Hospitals 
of Lyons. This paper was rather a description of tha method 
adopted than of the results obtained , M Mayet, after damiiyiag 
his data, plots them upon curve paper, and compares them with 
the principal meteorological elements. 

M Truchot—“ On the disintegration of the rocks of Au¬ 
vergne considered in connection with the formation of arable 
land ” The title of this paper sufficiently explains its nature, 
except that the author called special attention to the importance 
of phosphoric acid for agricultural purposes. 

M Abrit gave a demonstration of the law of " Double total 
reflection in uniaxal crystals ’ 

Prof de Rouville.—“ Geological maps of 1 Hdrault. ’ The 
author briefly explained the maps which he exhibited and the 
geological feature! of the department, and Incidentally pointed 
out the undesirability for many purposes of scientific maos ter 
mmating with political or legal rather than physical bounds nes 

M Strodot — ' Complete dental system of the Mammoths.” 
The author of this paper had certainly ample data whereupon 
to base his researches, for the collection which he exhibited com 
pletely covered the tables, and must have numbered at least loo, 
and ranged in size from iwo little milk teeth leu than an inch 
long to Tull rized specimens weighing many pounds 

M Barth&emy gave t brief account of his restore 
respiration of plants, showing how it was continued 
tingle leaf detached from the plant on which it bad grown 

Prof Raulm.—“ Distribution of rain In the Alps.’—The lear 
author gave a brief extempore summary of the seasonal distri¬ 
bution of rein in the Alps, based upon the records of about aoo 
stations, of which nmety three were in the Alps and sixty nine 
in bwiuerland He stated that the summer rains of Northern 
Germany extend to the very summit* of the Alpa, that the sys¬ 
tem of autumnal rains prevails on their southern slope, while 
the system of vernal and autumnal runs extends from the foot 
of the mountains to the bank* of the Po. ft is only thence, in 
the plains of Venetian Lombardy, that the system of summer 
droughts which prevails over July is fully established —M 
Rcnou asked what length of registers hid been used, because he 
doubted if the periods were long enough to determine scat 
rately the seasonal variation , he doubted if ten yean was suffi 
cient. Prof Raulin raid that usually the periods were much 
longer, and he added that, if the seasonal feature* were pro¬ 
nounced three or lour yean would reveal to which claws the 
station belonged, otherwise ten or even twenty yean might be 

Dr N?onoyer —“ New formula for determining the proper 
focal length of spectacles, snd other questions in physiological 
optics.” Perhaps the most impoitant feature of this paper was 
the reference to, and exhibition of, a standard decimal typo¬ 
graphical scale, printed in type of the same character through 
out, but so graduated m size as to give a perfectly decimal 
measure of the power of the eyes, we should strongly urge 
oculists to obtain copies of this scale and introduce them Into 
this country 

Prof Rochard gave a most spirited and mleieating description 
of bit new “ Musical Alphabet, ’ of which, if it proves a* suc¬ 
cessful m other places as it has at Nantes, we shall certainly 
hear more The professor claims that it la to music what th* 
nomenclature is to chemistry, snd what numerals are to ealeu 
lstion, he showed how it idmost annihilated the difficulty of 
time, lessened that of Intonation, and facilitated the reading and 
writing of music. Speaking of the question of transposition 
and change of her, he added that be had si moat ready a piano 
of which the pitch could be Instantly altered to anyextent, even 
in the middle of the most rapid playing. Prof Rochard con¬ 
cluded by stating that hit pupils at the Amodation Polytech 
nique had victoriously solved every difficulty put before them. 
D»y, mote, they had attacked problem* impossible to be resolved 
by any other system than th* musical alphabet. 

Prof Deltge presented a memoir “ On the Devonian system 
of the north of the department of Itk-et Villain* and on its 
relation to the Silurian aixl Carboniferous system! ” He showed, 
by a scries of sections taken in the south ol the department, that 
the order of superposition of the various Silurian bed* m that 
adopted in the geological map of the department 
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contacting power of solution* of tie chlorides of alkalies and 
alkaline earths, and of nitric add, by F Kohlrausch and 0 
Grotrian. — On the gliding of electric sparky by K. Antolik. The 
author published hi* first paper on this subject at the beginning 
of last year, and ha* since then been gaining much new expert 
ence on the subject, he had observed long ago that if the two 
discharge balls of a Holz electric machine are at a certain small 
distance from each other, the path of the spark is not In a zig. 
sag line, but straight, and that the spark is often strongly bent 
or broken in a certain point, which lies nearer the negative pole 
Mr Antolik’s idea was that negative electricity leaves bodies 
somewhat (lower than positive electricity, and that the bending 
pout in the spark was the place where the two electricities united 
He successfully tried to obtain an image of the spark by letting 
it pass over a blackened gloss bulb , thus he found that the 
•park glides in three and often five parallel lines. The paper 
is very elaborate and highly interesting, the author having varied 
his experiments in all possible wavs.—On a universal meteoro¬ 
graph for solitary observatories, by E II von Baumhauer 
The Dutch Scientific Society of Haarlem offered its gold medal 
and a purse of 300 florins in January 1872, for a sufficient means 
to determine temperature, density, and degree of moisture of the 
atmosphere at a considerable elevation above the surface of the 
earth, and in a manner which makes self registration and con 
■tant repetition of observations possible. Herr Baumhauer’s 
paper enters into the details of this problem and describes certain 
instruments which the author devised, and which go far to 
solve the question at stake, although certain modifications of the 
Society’s demand became necessary, there being a great difference 
when the term "at a considerable elevation is applied lo a spot 
which is comparatively easy of lccess at any time, or when, for 
inttance, it denotes a captive balloon. The author, however, 
describes instruments which would answer Very well in both 
cases.—Continuation of researches on rod magnetism, by A. L. 
Hob (see vol. 151, p 69 of these Annals) —On the measuring 
of angles by means of the eyepiece micrometer In astronomical 
telescopes, by Dr Matern.—Cm the proportion of specific heats 
under constant pftasurcs and in constant volumes, by J J 
MUller—On some observations of the spectra of gases, by 
Eugen Goldstein The author has made a senes of experiments 
which tend to show that Wullner’s idea os to the independence 
of the gas spectra from differences in the temperature Is an 
erroneous one. They principally consist in mterpoung a layer of 
air into the induction current, which lights up the spectral tubes 
filled with the rarefied gases, sometimes with a simultaneous 
insertion of a Leyden jar, am' thus forcing the current to pro 
dnee a spark Mr Goldstein then shows that in the whole circle 
of the current the discharge takes place in the same rhythm, there¬ 
fore that the current passes the tube filled with the rarefied gas 
just as momentarily as any other part of the circle , from this he 
conclude* that alto iu the tube the discharge takes place la form 
of a spark, that therefore the gas ought to show a line spectrum 
Now, as this is not the case, and the gas on the contrary shows a 
b*nd spectrum, the author thinks this a contradiction of WUtl 
net's explanation.—The next paper in the number is by Herr 
WUllper himself, and explains the subject very satisfactorily, as 
he proves that not one of Herr Goldstein’s experiments is con 
tndictory to his theory of the different spectra of gases, the 
tom of the electric discharge in the tabes containing the gases is 
the main point In question, and Herr Wiillner proves this to be 
in the so-called cMaltd form, and not as a spark.—Finally, the 
number contains a preliminary report by Dr V Dvorak, on the 
velocity of Spend travelling in water 


SOCIETIES AND ACADEMIES 
London 

Royal Society, April 8.—"Experiments to 
Cause of Stratification In Electrical Discharges n 
farren Da la Rue, Hugo W Muller, ana Wi 


By 

_a Rue, Hugo W Muller, an& William SpottU- 

"&*-*, obtained in working with a chloritaotoflver 
battery of 1,080 cells in c onn ect i o n with vacuum tubes, appear 
to be of sufficient interest to induce us to communicate them 
to the Sector ih anticipation of the more detailed account 


intandw to continue shortly with abattgry of g,QQ* SBU4 Md 
wsibly with a to greater number. 

Ytilc&nUed rubber itODDCi (corki. Dvfontel sniaiifitttbi to its 

Suhe in*StoofV^c ( ^d,ca®r*i ®InatS?*{^ 

carim.) of an inch in diameter and 4$ lacks* (it 43 catf**) 
long The other element consist* of a flattened Aw wUe 
passing by the side of the cork to the bottom of the tube, tad 
covered, st the upper part above the chloride of silver and aim 
it passes the stopper, with thin sheet of gutta-percha to ln*eU> 
tlon, and to protect it from th* action of the sitlphv to the 



canlsed corks, these wires are A of an inch (o 16 cenllm.) broad, 
and 8 inches (so 3s centims.) long In the bottom of the tube 
is placed 335 a$ grains (14 $9 grata.) chloride of silver in 
powder , this constitutes the electrolyte , above the chloride of 
silver is poured a solution of common salt containing 3C grammes 
chloride of sodium to 1 litre (<>73* grain* to 1 gallon) of water, 
lo within about 1 inch (3 54 centims.) of the cork. The connec¬ 
tion between adjoining cells la made by passing a short piece of 
Indiarubber tube over the zinc rod of on* oell, and drawing tbo 
silver wire of the next cell through it so as to press against the 
zme The closing of the cells by means of a cork prevents the 
evaporation of water, and not only avoids this serious incota 
ventence, but also contributes to the effectiveness of th* inaala-t 
tion. The tubes are grouped in twenties in a sort of test-tube, 
rack having four short ebonite feet, and the whole planed fa e, 
cabinet 2 feet 7 inches (78 74 centims ) high, 3 feet 7 Inches Wide, 
and 3 feet 7 inches deep, the top being covered with ebonite to 
facilitate working with the apparatus, which is thus placed on It 
as Sn insulated table. 

The electromotive force of the battery, as compared with a 
Darnell s (gravity) battery, was found to be as IX>J to I,* its 



v 
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internal resistance 70 ohms per cell j and it evolved a 314 calk 
cenllm (0-0131 cub. inches) mixed gas per mlnuta when os ' 
through a mixture of 1 volume of sulphuric add u*M vnfa 
of water in a voltameter having a nsautanca of 11 au ra s, 
atnking-dlstanc* of 1,080 element* between copper wiretaradr 
one turned to a point, the other to a tot surfsoe, b» ei 
il, Inch (-096 minim.) to rir inch (« 1 mOlim.) Ike p 
distance through which the battsry-airrsr- —“ — 
dnuously in ww was is inches (30 48 c 

terminals in a carbonic add residual vacuui _■ 

been working stow the early part of Nou* ashes 1874, v 
practically a c on sta nt electromotive force. 

Besides a,ooo more cells like those just tottoj ^ 
putting together 3,000 cdls, with the shlodde of riba to ft 
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totted* similar to the battery above described j the gl*** tubes 

S»raJreAJ»fifif£ 

Bprifcm, and formed of vegetable parchment, the ob|ect of these 
toStule p archment ease* befog to prerent contact between the 
ttoc and ffifrcWw mu. The Internal resistance of 
batteries to eotottnatod b only from * to 3 ohm* per cell 
according to the distance of the line and chlonde-of-ither rods, 
and they evolve from 3 to 4 5 cob centime (018 to o ay cob. 
i»Ch)p«rmlnatfl, In a voltameter haring a reaUtance of u ohm*. 
Thjfr action b remarkably mutant 
For the euntoMnU detailed below, the recount-tube* were 
generally usaaof about i|toa indie*(3*8to 5 centime.) India* 
meter, and from 6 to 8 Inches (15 *4toao 3*eefltlms,)long also 
pedate spheroidalreteeb6 inches by 3 indie* (it 34 by 7 62 
Centime.) The terminals are of vsrious forma, and from 4 inche* 
to 6 inche* (to!« to 15 *4 eentims.) apart, and made of 
ahunhdum and occasionally of magnesium and of palladium ; the 
latter ahowlng tome curious phenomena with a hydrogen realdual 
vacuum, which will be described in a future paper A tube 
Which has glren the most striking results is 8 indies (20-32 
centim*.) long, and has a aeries of six aluminium rings varying In 
diameter from f of an inch to about il of an inch (0*93 to 3 17 
cantons.), the thickness of the wire being about V (o 16 


centime.) apart 1 and connecting Wins of plstoutm pas* though 
the tub* from each ring and permit of to* length and other con*.!) 
dittoes of the discharge being varied 

At times tha terminal* of th* battery were placed la connec¬ 
tion with ecounulaton of different kind*—for Instance, two 
spheres of 18 inches (45 72 centim*) m diameter, presenting each 
a superficies of 707 square feet (6$68 square dectms.1 and 
cylinder* of paper covered with tinfoil, each haring a surface of 
16 square feet (148-64 square dedms.); the globe and cylinders 
were In all cases carefully insulated Other accumulators were 
composed of coil* of two copper wires fr of n inch (0-16 
centim.) in diameter, covered with gutta percha, in tiro fold*, 
Vi of an Inch (o 08 centim.) thick. One coil contain* two wires, 

A A and BB coiled sidt by aide, each being 174 yards (159 
metres) long, another with two wires each 350 yards (320 
metres) low of the latter we bare two colls. 

In addition to these accumulator* we have several others 
formed of alternate plate* of tinfoil and Insulating material, such 
11 paper saturated with paraffin, and alto sheets of vulcanite. 
These are of rarioua capacities and contain from 5 to several 
hundred square feet. The largest has a capacity of 47-5 micro 
farads when it is discharged it gives a very bright short spark, 
accompanied by a loud snap , the charge deflagrates 8 inches 
(20 3a centime.) of platinum wire, -003 inch (0 127 mflllm) in 
diameter, when U is caused to pas* through >t Each accumu 



lator give* different results, but for the present we shall confine 
°°™l*tor*r ^ e * a ^ i0n °* experiments made with the coil 

When the terminal* of the battery are connected with the 
wire* of a vacuum tube which permit* of tha passage of the 
current, the wires (especially that connected with the sine end) 
become surrounded with a toft nebulous light, in which several 
emmtatric layers of different degree* of lirillkaey are seen In 
mett oases them is either no indication of stratification or only a 
fefM* ill-defined tendency to stratification th* tube* selected 
for thss* toportarea wen those in which th* testification did 
net appear at *8. 

When the bestory, already in con nec tion with th* vacuum 
tbb*, »*« also joined, m in Fig a, oa to one or mom coll 
eCodenSe v s (cotpM t* introduce a greater length of wire) in th* 
fffawfeg mums, then immediately well-defined stratification* 


5 Z represent* toe battery, V the vacuum-tube, C th* roll 
*£dena*rj on* tenstoal I* connected with the end A of the 
A A ,mnd to* Otoer tenutaal with the end B of the second 
$ftBB j connectkme art abo led to the wine of thevaoeam 
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tube. The ends A snd W arc left free j and it is dear that the 
cod forms a tort of Leyden jar when thus used, an interval 
however short it may be, must elapse in accumulating * charge 
whkh at intervals discharges itself and causes a greater Jfowin 
the vacuum-tube in addition to that which passes continuously 
It may be stated that the capacity of th* accumulator has to be 
careful* adjusted to prevest any carnation of the current, to 
avoid. In fact, a snapping discharge at distant Intervals. The 
periodic overflow*, so to speak, which increase the current from 
time to time, would seem to have a tendency to cause an inter¬ 
ference of the current waves, and to produce nodes of greater 
resistance in the medium, as evinced by the stratification which 
become* apparent To the eye no pulsation in the current 1* 
apparent, and la order to convince onnelve* whether or not 
then was really any fluctuation in tire current when tl e 
apparatus was thus counted up with the battery we made 
several experiments, ana ultimately hit upon the following 
arrangement t— 

The primary wire pp' of a wall induction-coil, both with 
and without tha iron core, was Introduced into toe circuit a* well 
|i to* vacuum lube V j to toe secondary wire, is', of the Indue 
tkm-coU was connected * second vacuam*tub<v V* Under 
togle &cgm#aftc« therewu no chsng# in toe sppeerane* of 
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• of tha Introductha of Am j 

lUUKVltun non, w ■uiiWUld^d ^ 

nebulous light befor* spoken of no hunmowty appeared to th* 
second naom tube, V* in c oaae ct fcwwith the secondary win* of 
the induction ood, except on tanking nod breaking tto eeatoo. 
two with the better At ether tarn there wee evidently to 
fluctuation inthe Mtunw dmehaige, no periodic Increue or 
dnainuttoo of flhw, end oMtequeatly to induced current in the 
secondary w re t e f of the Induction-coil 

In the second experiment wire* were also led from the 
terminals of the battery (ad other things remaining as before) to 
the cod accumulator, as in Tig 4 then immediately the dta 
charge in V became stratified, and tha suooodsry vacuum tube, V*. 
lighted Up i dearly showing that under these circumstances a 
fluctuation w the discharge really ocean on the appearance of 
it rat fi catkin 

The hr Uiancy of the discharge m V* (the induced current 
pastes through complicated rectum tube* through Which the 
primary current cannot pasa) depend! greatly on the duality and 
quant ty of the d scharge in the primary eacuum tube, V Under 
some ctrcunutances the secondary discharge if extremely feeble, 
end the Illumination m V* barely visible under others it is eery 
brilliant 

Preparations are being made to render evident induced 
current! in the secondary wire of the coil too feeble to produce 
any Illumination Pending the further development of oar hive* 
tigstion we have ventured to give an account of our progseae in 
eluctdaliag some pi ints m ti e theory of the vacuum discharge, 
without any with to ascribe to our results more weight than they 
deserve 

Be tenea of this deter ption may be had from Mean Tisley 
and bpiller B ompton R md 1 heir cost in laige numbers is 
about one shill ng pci cell cxcins ve of the cl arge of chloride of 
silver which costs about two shill ngs per cell The latter either 
in the form of powder or of rods cast upon flattened silver wire, 
may be obtained from Messrs Johnson and Malthey Hatton 
Garden When the battery 11 exhausted the reduced silver may 
be readily reconverted into chloride wih scarcely any loss. 

Zoological Society Apr 1 ao —Robert Hudson F R S 
vice 1 res dent in the cha r —A letter was read from Lieut R 
J Ward law Ramsay Jated Tonghoo British Burmah sand 
November 1874 tunta n ng add it onal remark! on the Wood 
pecker {Gctmu trytktopyyt r) described by him at a former 
meeting (P L S 1874 I at* pi xxxv)—Mr Edward R 
Als on exl lbited and mi le remarks on a rufous variety of the 
M rue Dormouse {0 P> 1 murimtt, Detm ) from Wert 
Afr ca —Mr W B 1 e^etme er exhib ted and made remarks on 
two bybi d 1 hemsants the result of a cross between Phtutttuut 

UhuHs and / r pi \tmus nycth met us —Mr A. H Garrod read 
a paper on the structure of the deep j 1 an tar tendons in different 
birds in which the d fferent mode* of arrangement of these 
tendons was po nted out, and their importance in the dainflca 
to of the order insisted upon — A communication was read 
fron Mr R T Lechmere Guppy on the occurrence of lltlit 
coacttlmta in lnnidad, and on the general distribution of the 
land and freshwater mollusc* of that island A second com 
mumcation from Mr Guppy contained a note on a variety of 
flulimm ctnstrtcUu found in Veacsuelan Guana,—A oemmmm 
cuon was read from the Rev O P Caratndgi; in which he 
gave descriptions of nine new swedes of qddoi of the gam 
F tgont additional to those described hsu former ooumHtetotkm 
on tlie same subject —A c om mu n icatio n was mad fan Mr 
George Gulliver, containing a dm c rtp t w of tbesps rmetaa a of 
the Lamprey, Pttrvmym marrnntu —lfr R B 8 harps exhi¬ 
bited and made lenmrits on aoose speoteena of s ome ne t qmdia 
of birds of prey lately motived fay the British Ifaima from 


nofogicel Society, April 5 —Sir Sidney Smith 
, CMC, preside*, m the dofr-Mr Jeteef Wetr 

__l a number of young MtmtJm that had emerged fro* 

an egg-case received from Ceylon —Mr Bond exhibited* sped 
men of an exotic locust taken alive at tba bottom of a well near 
Brighton Mr Scaly reed some notes on the habits of the species 
oT OrmtkofUr* from theMulebar coast, aakftrffad at ttokto 
meeting —air McLa ch lan read u tetter from an EsgBshmta re¬ 
siding in Pueblo, Colorado, U b , staring that from hi enwnenca 
enhe potato beetle the insect could live 00 the tubers a* whtt 
us ou the haulm, and that unless the B^Hsh autkontiea teto 
some eteps to ament the importation of potato bulb* fib 
beltatod tfaa beetles weald soon be a to eotoy-tt 
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plied to the remarks made by M at the last meeting, on M 

filldebrundseon’apaper-Gntog w a lnu t ofIteHaye? V. 
ddmetoof Oct J, i^Lato m OrtUgeepeoduoad by tbe same 
byM taye-Onagri dwtWtoanrvyd inn tort of Swedn 

Transit of Venaspvty, by M, Cb vEr-Atecond) n eb 
M.J M Gaagsla oa a tjy»yof^g ra m me* pfgiagoctl two 
—A note by A. Donato Taaaafaasi, m a new inertt of mu me 
dam—A note fay M de Beisbqddna, ou Jto unequal sol lto 
of the different plants of tbeeaew crystal—Oulepeneieb urn 
stole by ItonawA-Atoto h^MPagnoul^ ^ d» 

root*!J3 potatoes.—On the eqwvttonn?of attaEauTbei rto! 
a note by MM P Cbampfeo and H/PeJUt -On the du r 
of two new types of Conifers in the Permian » 

(Hermit) byM? G do Baporta, the nemee 
new Comfora me Ginkttpkyihtm [r+itdt and j 
morpha -M J Francois thea addressed a 0 
the Academy on the hydrothermal and aline emanations Itea 
the thermal sources in the Caucasus —A numt er of gentlemei 
then made some communications with regard t > Phylloxera. M 
J Lichtenstein addressed a no e on the insect mentioned by M 
ilobner (not Hfl»em. at was erroneously stated in the las 
Ctmpit rtndu\ which uvea on the roots ol 4bits baltamm am 
Aha Fraun —A note by M Granjon on the meant of inc «aj 

mg the sound of a bell by ‘-— 

bells.—On the theory of 

Peehn —A note on tar<_ 

plane to the right, byM E. 

by Microsymala in the act..__ 

ation of eggs, reply to M Gayon by M A. Bfcha p - 
On the therapeutic effect of oxygen, a note by M lit 1 
DespaUe —On a sepulchral retreat of the old Also • 
Aknaflb, on the Isle of Ounga in the Shnmagin Archij riagr 
(Alaska), by M Alj b L Pn art —On the we Conditions 1 the 
Danube in the winters of 1836 to 1875, by M C Champc an 
—A note byM W oilier on th« reproductioil, in the lunj of a 
corpse, of the pulmonary sound* perceived daring life by a scul 
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1 by constructing the same of two coneentn 
1 of storm* a reply to M Faye, by M H 
tartaric acid, which turns the polai 
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Ks»« Dr V Hen en Dr t KupfflwiSHui^Wsgsndt Hemp 
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provided some nitrogen responsible lines. The centre 
has carried disease susvillance of opium poppy growing 
areas and identified a downy mildew resistant culture 
now used in breeding piogramme. 

Chemical Analysis methods-; "or morptune % in Opium 
Poppy and alkaloids in Asgends have been developed 
at the centre. 

Anand Centre: - 

Isabgol and Liquoric are the mandatory crops 
and Guggal, Safed musll, are studied as intreductory 
crops for domestication studies. 

In Isabgol, some selection are made and are in 
testing. Control measure for disease in I^ibgol have 
been worked out. A root not tolarant culture identified 
in liqurice in the testing. Studies in agronomy of 
liquorice and making good progress. 

K.A.U. Trlchur Centre; - 

The centre was established in April, 1987 to work 
on Piper. Longum and Vetiver. It has taken up domesti¬ 
cation of Patchouli also in plantation crops. 

In Patchouli, variety Singapore is found to be 
good for raising as intercrop in coconut garden in 
Kerala. 

In Piper Longum (piplamool) selection from Chemical 
hippali and Pathambilave performed between as sole 
crop and as inter crop in coconut gardens. 





